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Die opgeknapte Wiskundige Wetenskappe en Bedryfsielkunde Gebou het in 2013
'n honderd jaar oud geword. Foto’s: Rousseau fine art photography
Glansfoto's

Met spesiale dank aan prof. J.D. Clemens vir die glansfoto’s van die geboue waarin
die Fakulteit Natuurwetenskappe se verskeie departemente gehuisves word.

Cover photos

The newly-renovated Mathematical Sciences and Industrial Psychology Building
turned a hundred years old in 2013. Photos: Rousseau fine art photography
Feature photos

A special thank you to Prof ).D. Clemens for the feature images of some of the
buildings housing the Faculty of Science’s various departments.
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—| DEAN'S REPORT

Prof Doug Rawlings

In line with Stellenbosch
University’s Vision 2030 and

the National Development Plan
(NDP), the Faculty of Science

is committed to positioning the
University as a research-focused
academic institution of excellence
and a respected knowledge
partner. Indeed, it is in the area
of quality research outputs that
the Faculty contributes towards
building the scientific, technological
and intellectual capacity of Africa
and is playing an active role in
South Africa’s development.

Report from the
Dean's office

During 2013 the Faculty of Science reached a record with 100 of its staff holding
current NRF ratings. The number of publication subsidy units based on the audited
figures for 2012 similarly reached an all-time high of 248.81 units (201 1:238.97
units). The faculty produced a significant number of PhDs, with 50 students
graduating in 2013.

An important strategic objective is to ensure high levels of undergraduate and
postgraduate student success rates, while adapting to various challenges to achieve
this. These include the different education backgrounds of a diverse student body
and integrating new teaching and learning methods.

To ensure the undergraduate success rate, we established initiatives such as
differentiated tutor support (to cater for struggling and outstanding students),
parallel-medium instruction and interpreting services. Other initiatives, such as the
increased integration of ICT into teaching and learning, were facilitated through a
Teaching and Learning Forum established by the vice-dean, Prof Ingrid Rewitzky, in
2012,

It is a significant challenge to ensure the success of especially those students from
poor schooling backgrounds at the undergraduate level. In order to recruit more
students from the small pool of historically disadvantaged applicants with suitable
school-leaving results, we increased the number of recruitment bursaries from
50 to 150 in 2013.While the overall percentage of black, coloured and Indian
undergraduates is currently 32%, the diversity target for 2018 is 40.6%.

The Faculty of Science employs excellent academics, many of whom enjoy national
and international acclaim in their fields of expertise. Over 90% of the permanent
academic staff members have a doctoral degree. However, our staff diversity
profile remains a challenge. Presently 17,4% of the 155 academic staff members
represent races other than white. Taking all staff in the Faculty into account, this
becomes 33,8%. A major challenge is the scarcity of suitable candidates in many of
the scientific disciplines, especially computer science and earth sciences.

The Faculty endeavours to make a substantial contribution to the NDP's vision
to increase the number of PhD graduates from the current 28 to 100 per million
per year by 2030.We have set a new target of 60 PhDs per annum.To achieve
this requires a sufficiently large pipeline and throughput, from BScHons through
MSc to PhD.To this end, a bursary scheme was implemented to enable deserving
students to continue with their studies. There is an early completion incentive in
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place for PhD students who complete their studies in three
years. At the postgraduate level, the number of historically
disadvantaged students has increased from 33,4% in 2008 to
40,2% in 2013.

In 2013, the Faculty instituted a new incentive to reward
academics on publication in the top 10% to 20% of
international journals within an ISI-recognised publication
category.

Two leading scientists recognised internationally in the field
of nanostructure materials and polymer sciences, have
received the highest accolades from the South African
Chemical Institute. Prof Bert Klumperman was awarded the
Gold Medal for his exceptional contributions to the field,
while Prof Len Barbour was awarded the SASOL Chemistry
Innovator (SACI) of the Year Medal. Prof Erick Strauss and
two postgraduate students, Helene Wahl and Nicola Steyn,
also received SACI medals.

Prof Dave Richardson, director of the DST-NRF Centre

of Excellence for Invasion Biology, received the Havenga
Prize for Life Sciences from the Suid-Afrikaanse Akademie vir
Wetenskap en Kuns. Four researchers were recognised by SU
for their outstanding research publication output: Prof André
de Villiers, Prof Helmut Prodinger, Prof Terry Robinson and
Prof Stephan Wagner.

Several of our researchers featured in 200 Young South
Africans, an annual authoritative supplement of the Mail &
Guardian. They are Dr Nonjabule Gule, Prof Florian Breuer
Dr Balindiwe Sishi and Ms Dorette du Plessis.

Measures taken to expand our knowledge base include the
filling of the SARChI Chair in Epidemiological Modelling
and Analysis by Prof Jackie Snoep and the appointment of
Prof Cang Hui to the Research Chair in Mathematical and
Theoretical Physical Biosciences. Prof Gideon Wolfaart will
return to South Africa from Canada in 2014 to take up the

ERWAT Chair in Wastewater Management, sponsored by the
East Rand Water Care Company.

The Faculty is committed to promoting science and
technology among the youth through involvement with
the Eskom International Science Fair, the SU Science
and Mathematics Weeks, the South African Mathematics
Foundation’s learner development project and various
outreach activities.

The Faculty of Science has a strong research ethos and is
well-positioned to deliver quality outputs in 2014.

i
rre— ; =

Prof Doug Rawlings

Dean: Faculty of Science,

Stellenbosch University
(Acting)
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—I DEPARTMENT OF EARTH SCIENCES

Contact details

Tel 021 808 3219
Fax 021 808 3129

E-mail lcon@sun.ac.za

Web www.sun.ac.za/earthSci

Photo: Wiida Fourie-Basson

The research team from Stellenbosch
University (SU) and the CSIR are finally
ready to start operating from the first ‘Trace
and Experimental Biogeochemistry

Clean Lab’ in Africa at SU. From the left,
Prof Alakendra Roychoudhury, a
geochemist and head of the Department
of Earth Sciences at SU, MSc student Ms
Natasha van Horsten, the CSIR’s Dr
Thato Mtshali, who specialises in iron-
biogeochemistry, and SU’s biogeochemist
Dr Susanne Fietz.

Research interests

Tectonics and orogenic processes; petroleum geology; petrogenesis of granitic rocks;
metamorphic petrology; trace-element and isotope geochemistry; experimental petrology;
shearzone hosted gold deposits; massive sulphide deposits; heavy mineral placer deposits;
metallogenesis of mobile belts; marine geochemistry and hydro-geochemistry and pollution.

Research highlights

It was a busy year, with publication in high-profile journals and the various laboratories
(geochemistry and experimental petrology) being used to capacity, in support of honours,
MSc and PhD research by our students.

During 2013 the first Trace and Experimental Biogeochemistry Clean Lab in Africa (situated
at Stellenbosch University) became operational. The R2.2 million laboratory was funded by
SU and the Department of Science and Technology through the CSIR's Southern Ocean
Carbon-Climate Observatory (SOCCQO) programme and took three years to complete.
With this world-class facility now up and running, researchers and students are able to
participate in long term international observational programmes such as GEOTRACES,
which aims to improve the understanding of biogeochemical cycles and large-scale
distribution of trace elements and their isotopes in all the major

ocean basins over the next decade.The facility is part of an integrated
research infrastructure development strategy, which also includes new
analytical equipment and ultra-clean container labs for ocean sampling
in the new research ship SA Agulhas Il, managed by the Department of
Environmental Affairs.

Dr Susanne Fietz and two postgraduate students, Ms Natasha van
Horsten and Mr Raimund Rentel, accompanied the SA Agulhas Il for the
three-month return voyage to Antarctica. They worked with the CSIR’s
DrThato Mtshali to sample iron from the Southern Ocean in order

to study its role in the photosynthesis of phytoplankton. This will shed
light on how the Southern Ocean is taking up carbon dioxide from the
atmosphere.

Agreements facilitating joint MSc and PhD degrees were established with
the Federal University of Ouro Preto in Brazil and the University of Jean-
Monnet, St Etienne, France. The first student to graduate with a joint degree in 2014 will be
Mr Gautier Nicoli from the University of Jean-Monnet.

Academic affairs

This year we had an honours cohort of 30 students, which is impressive in the context of
our small staff complement. Feedback from external examiners suggests that we have the
highest-quality honours class of any Earth Science or Geology department in the country.

We had 24 MSc and eight PhD students registered in the Department in 2013, as well as
two postdoctoral fellows.

Service to the scientific community

Prof John Clemens chaired the Earth Sciences Ratings Panel of the National Research
Foundation (NRF). On invitation of the NRF his three-year term has been extended

and from 2014 he will serve as an ordinary panel member. Prof Clemens is the founding
president of the Igneous and Metamorphic Studies Group (affiliated with the Geological
Society of South Africa) and a member of the Post-NOMAD drilling programme steering
committee.

Prof Alakendra Roychoudhury is an associate editor of the international journal Applied
Geochemistry. He is also South Africa’s representative and steering committee member
of the international GEOTRACES program, member of the Council for the International
Association of GeoChemistry (IAGC) and a founder member of the Africa Earth
Observatory Network (AEON). Prof Roychoudhury is furthermore a board member
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@ Research outputs

I Articles in accredited journals 34

B Books, conference proceedings, chapters in books 2
M MSc students graduated in 2013 6
B PhD students graduated in 2013 2

of the Marine Research Institute (MA-RE) at the University of Cape Town, a steering

committee member of the Applied Centre for Climate and Earth Systems Science

(ACCESS), and of the National Oceanographic Equipment and @
Planning Committee.

Prof Gary Stevens is a committee member of the Western Cape
Regional Expensive Equipment Programme (REEP). He contributes
in his position as Director of the Central Analytical Facility (CAF)
at Stellenbosch University and, perhaps most importantly, as

the SARChI Chair of Experimental Petrology, hosted within the
Department of Earth Sciences, as part of the South African
Research Chair Initiative (SARChI) Programme. He is a member
of the editorial boards of Lithos, Terra Nova and the Journal of
Metamorphic Geology.

Members of the academic staff regularly serve as reviewers

of scientific papers, research proposals and rating applications
(nationally and internationally). They also act as external examiners
of MSc and PhD candidates. Prof Alex Kisters serves on the
editorial board of the South African Journal of Geology and as a panel
member of the NRF South African National Antarctic Programme b
(SANAP). Prof lan Buick is a member of the editorial boards of

U0SSDG-31IN04 DPIAA 030Ud

From the left, the CSIR’s Dr Thato

Lithos and Gondwana Research. Dr Jodie Miller continues to chair the Western Cape Branch Mtshali with SU MSc student
of the Geological Society of South Africa (GSSA). Prof Dirk Frei is a permanent member of Natasha van Horsten, Prof
the European Science Foundation’s pool of reviewers for research proposals. Alakendra Roychoudhury and

another MSc student, Raimund Rentel.

Awards to staff and students

Prof John Clemens was elected to the Fellowship of the Royal Society of South Africa, and
will be installed in 2014. A number of research grants were awarded to academic staff
through the National Research Foundation and industries.
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Staff matters

During 2013 we only had two changes to our staffing. Dr Daniel Mikes resigned to take
up position as Associate Professor in the Department of Geosciences at Nelson Mandela
Metropolitan University. The Department welcomed the arrival of Dr Susanne Fietz to fill
the previously vacant position as Senior Lecturer in Environmental Geochemistry.

Community service

The Department continues its involvement in assisting communities in the Tanqua Karoo.
Also, many staff members regularly perform services to the South African and international
scientific communities as reviewers of papers for major journals and of proposals to
research foundations.

U0SSDG-31IN04 DPIAA 030U

Prof John Clemens was elected to
the Fellowship of the Royal Society of
South Africa.

Science Annual Report | 2013




58

_I DEPARTMENT OF EARTH SCIENCES

NRF-rated researchers

Internationally acclaimed researcher Prof John Clemens (granite petrogenesis) | Prof lan Buick (metamorphic petrology, geochemistry
and isotope geochemistry) | Prof Gary Stevens (SARChI Chair of Experimental Petrology) | Prof Alex Kisters (structural geology and tectonics)

Established researcher Prof Alakendra Roychoudhury (environmental geochemistry and hydrology)

Staff

Collaboration and Funding

Academic
Prof IS Buick
Prof D Clemens
Dr S Fietz

Dr R Heyn

Prof A Kisters

Dr M Klausen
Dr ] Miller

Prof A Roychoudhury*
Prof A Rozendaal
Prof G Stevens**

Extraordinary
professors

Dr | Basson

Prof D Frei

Prof A Gerdes
Prof N Phillips
Prof W Verwoerd

Support staff
L Conradie

G Olivier
FTimmey

* Departmental head
#* SARChI Chair

COLLABORATION

South Africa

Agricultural Research Council, Nietvoorbij

Council for Geosciences

Council for Scientific and Industrial Research (CSIR)
iThemba Labs

Rhodes University

South African Nuclear Energy Corporation (NECSA)
University of Cape Town (UCT)

University of Pretoria (UP)

University of the Western Cape (UWC)

University of the Witwatersrand (Wits)

Africa
Geological Survey of Namibia
University of Namibia

International
General
Geotraces International (Australia, UK, USA)

Australia

Australian National University
Curtin University of Technology
James Cook University

Monash University

Museum Victoria

University of Adelaide

Brazil
Federal University of Ouro Preto

Canada
McGill University
University of Ottawa

Denmark
Geological Survey of Denmark and Greenland

Finland
University of Helsinki

France

University Blaise-Pascal, Clermont-Ferrand
University of Brest

University of Paris VII

University of Rennes

University of St Etienne

Germany

Aachen University of Technology
Freiburg University

Memorial University

University of Hamburg

India
University of Rajasthan
Indian Institute of Technology Kharagpur

Ireland
University College Dublin

Science Annual Report | 2013

Italy
University of Padova

Japan
Shizuoka University

The Netherlands

Delft University of Technology
Rijks University of Groningen
University of Utrecht

Sweden
Linképing University

Switzerland
University of Lausanne

United Kingdom
Durham University
Leeds University
Liverpool University
University of Edinburgh
Newcastle University

United States of America

Colorado School of Mines

Lehigh University

Princeton University

Woods Hole Oceanographic Institute

FUNDING

Anglo Base Metals

AngloGold

AngloGold Ashanti

AngloPlatinum

Australian Research Council

BHP Billiton

Chevron Texaco

ConocoPhilips

Council for Scientific and Industrial Research (CSIR)
European Union

ExxonMobil

Geological Society of South Africa
Government of Gabon

Inkaba ye Africa

Kumba Resources

Namaqua Sands

National Research Foundation (NRF)
Schlumberger

StatoilHydro

TransHex

Water Research Commission (WRC)
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—I DEPARTMENT OF BIOCHEMISTRY

Contact details

Tel 021 808 5862
Fax 021 808 5863
E-mail biochair@sun.ac.za

Web www.sun.ac.za/biochem

Prof Jackie Snoep (far right) can now
perform his research in a new laboratorium,
housing sophisticated computer facilities and
specialised fermentor facilities. Prof Snoep
holds the SARChI research chair in mecha-
nistic modelling of health and epidemiology.

Research interests

Antibiotics and membrane active peptides; application of bio-active peptides in agriculture;
bioactivity of rooibos, honeybush and Sutherlandia frutescens; biocatalysis; computational
and experimental systems biology; enzyme inhibitor development; malaria metabolism
and antimalarial drugs; mechanistic modelling of health and epidemiology; mechanistic
enzymology; membrane affinity separation; natural products; ostrich pathology and vaccine
development; plant molecular systematics; potato virus systematics and detection; adrenal
and prostate steroid hormone biosynthesis and metabolism; steroid receptors and binding
proteins.

Research highlights

In his capacity as the new SARChI research chair in mechanistic modelling of health and
epidemiology, Prof Jacky Snoep continued his research on a mechanistic understanding and
mathematical modelling of whole body disease state during malaria and HIV infections,

and diabetes type Il development. In collaboration with the South African Centre for
Epidemiological Modelling and Analysis (SACEMA) he works on the modelling of the global
epidemiology of HIV.To enable him to perform this research a new laboratory, housing
sophisticated computer and specialised fermentor facilities, was built in the department.

Dr Donita Africander attended the 2013 EMBO Conference on Nuclear Receptors: Linking
molecules, genomes and physiology in Sorrento (Italy) and presented a poster on her
research. EMBO is a European organisation of more than | 500 leading researchers in the
life sciences.

Prof Dirk Bellstedt presented a plenary lecture at the 39th Annual Conference of the South
African Association of Botanists held in Drakensville, South Africa.

Prof Marina Rautenbach presented a plenary lecture at the 7th Gordon Research
Conference on Antimicrobial Peptides held inVentura, Los Angeles, in March 201 3.

Prof Johann Rohwer gave lectures at the Metabolic Pathway Analysis conference which

was held in Oxford (UK), and at the 6th Beilstein Symposium on Experimental Standard
Conditions of Enzyme Characterisations (ESCEC) which was held in Riidesheim (Germany).
He also gave a poster presentation on the programming language Python
at the 6th European Conference on Science in Python (EuroScipy 2013),
held in Brussels (Belgium).

Prof Jacky Snoep was an invited speaker at the Systems Biology
Approach to Infectious Processes Conference in Lyon (France)

and presented a workshop on mathematical modelling at the 14th
International Conference on Systems Biology (ICSB) in Copenhagen
(Denmark). He also gave an oral presentation at a meeting of the
Computational Modelling in Biology Network (Combine) in Paris
(France).

Dr Karl Storbeck attended the second conference on Steroid Research
in Chicago (USA) and presented a poster on his research.

Prof Erick Strauss spent five months as a visiting researcher at the
Department of Biochemistry at the University of Wisconsin-Madison
(USA). His host, Prof Doug Weibel, is an authority on the application of micro-flow
equipment for the study of microbial physiology. During this period he attended the
Interscience Conference on Antimicrobial Agents and Chemotherapy (ICAAC 2013) in
Denver, Colorado, where he presented a poster with one of his postdoctoral fellows.

Prof Pieter Swart gave a lecture at the 2nd International Congress on Steroid Research in
Chicago (USA). He delivered a poster presentation at the 2nd International Conference
on Pharma-Nutrition in Singapore (Malaysia). He also presented lectures at the |18th
World Congress on Advances in Oncology & |6th International Symposium on Molecular
Medicine in Hersonissos (Greece) and at the International Mohair Summit in Jansenville
(South Africa).

Prof Amanda Swart presented a lecture on the application of Rooibos as a functional food
in the management of metabolic disorders at the 2nd International Conference on Pharma-
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@ Research outputs

I Articles in accredited journals

B Editorial activities (books and journals)

B Books, conference proceedings, chapters in books
B MSc students graduated in 2013

B PhD students graduated in 2013

43
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Nutrition in Singapore (Malaysia). She presented a guest lecture on adrenal steroids and
their role in prostate cancer at the Adrenal Seminar Series held by the Adrenal Research
Group at the University of Michigan (USA). She was invited to present a lecture on her
research on the metabolism of adrenal steroids in prostate cancer at the | 8th World
Congress on Advances in Oncology & | 6th International Symposium on Molecular Medicine
in Hersonissos (Greece).

Academic affairs

One of the Department of Biochemistry's strengths is its large number of postgraduate
students:in 2013 the department enrolled | | Honours students, 35 MSc students and 24
PhD students.

Service to the scientific community

Dr Donita Africander served as treasurer of the South African Society of Biochemistry and
Molecular Biology. Prof Johann Rohwer was a member of the international Standards for
Reporting Enzymology Data (STRENDA) Commission and served as an associate editor of
BioMedCentral Systems Biology. He was also elected to the editorial board of Frontiers in Plant
Systems Biology. He acted as evaluation panel member of the National Research Foundation
for their “Competitive Programme for Rated Researchers (CPRR)” and “Competitive
Support for Unrated Researchers (CSUR)".

Prof Jacky Snoep served as editor of the journals Federation of European Biochemical Society
Journal (FEBS)); Microbiology; IET Systems Biology; and Metabolomics.

Awards to staff and students
Prof Erick Strauss received a B3 rating from the NRF as an established researcher.

Prof Amanda Swart received an award for outstanding achievement for the paper she
delivered at the | 8th World Congress on Advances in Oncology & | 6th International
Symposium on Molecular Medicine in Greece. The title was | | 3-Hydroxyandrostenedione is
metabolised to novel androgenic C| 9 steroids in the prostate and was sponsored by Spandidos
Publications.

Staff matters

Dr Dawie van Niekerk was appointed as a lecturer on | June 2013.

Community interaction

Prof Marina Rautenbach served as a consultant for SABMiller, Rhodes Food Group, Diasorin
and EcoFert. Dr Donita Africander; Prof Dirk Bellstedt, Mr Wiets Roos (PhD student) and
Dr Karl Storbeck served as judges at the annual Stellenbosch regional of the Eskom Expo
forYoung Scientists.
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_I DEPARTMENT OF BIOCHEMISTRY

b=

NRF-rated researchers

Leading international researcher Prof Jannie Hofmeyr (systems biology and complexity studies)

Internationally acclaimed researcher Prof Johann Rohwer (systems biology) | Prof Jacky Snoep (systems biology) | Prof Erick Strauss
(mechanistic enzymology and inhibitor development) | Prof Pieter Swart (adrenal steroidogenesis, affinity separation and protein immobilisation)

Established researcher Prof Dirk Bellstedt (molecular systematics and immunology) | Prof Ann Louw (steroid receptors, bioactivity of
honeybush) | Prof Amanda Swart (bioactivity of rooibos and Sutherlandia frutescens)

Staff

Collaboration and Funding

Academic

Prof P Swart*

Dr DJ Africander
Prof DU Bellstedt
Dr A Botes

Prof ]-HS Hofmeyr
Prof A Louw

Prof M Rautenbach
Prof JM Rohwer
Prof JL Snoep

Dr K Storbeck
Prof E Strauss

Prof AC Swart

Dr DD van Niekerk

Extraordinary
professor
Prof WCA Gelderblom

Support staff
W Maart**

AP Arends

KD Botha

R Brandt

CA de Villiers

L duToit

A Februarie

LL Foster

GD Gerstner
CR Jansen

C Langeveldt
RP Louw

Dr MA Stander

* Head of department
** Secretary

COLLABORATION

South Africa

BBI Enzymes

Council for Scientific and Industrial Research,
Biosciences

Diasorin

EcoFert

Elsenburg Agricultural College

Grootfontein Agricuttural Development Institute

Institute of Pharmacology, University of Cape Town
Medical School

Klein Karoo Group

Mohair South Africa

North West University: Unit for Drug Research and
Development

Post-Harvest & Wine Technology Division, Agricultural
Research Council, Infruitec-Nietvoorbij

Potatoes South Africa

Research Solutions

Rhodes Food Group

SABMiller

South African Centre for Epidemiological Modelling
and Analysis

South African Rooibos Council

SurePure

University of Cape Town: Department of Chemistry;
Department of Molecular and Cell Biology

University of KwaZulu-Natal: School of Biochemistry,
Genetics and Microbiology

University of Pretoria: Department of Biochemistry

University of the Western Cape: Department of
Medical Bioscience

University of the Witwatersrand: School of Chemical
and Metallurgical Engineering

International

Australia

Australian National University
LaTrobe University

Belgium
Catholic University of Leuven

Germany

Leibniz Institute of Molecular Pharmacology

Max Planck Institute of Chemical Ecology

Max Planck Institute of Molecular Plant Physiology

Technical University of Dresden: Department of
Biology

University of Duisburg-Essen: Molecular
Enzymetechnology and Biochemistry

Hungary
University of Debrecen: Department of Inorganic and
Analytical Chemistry,
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Italy

Istituto Superiore di Sanita (ISS): Department of Food
Safety and Veterinary Public Health

[talian National Research Council (CNR): Institute of
Protein Biochemistry

Netherlands
Vrije Universiteit Amsterdam

Spain
Universitat Autonoma de Barcelona

Sweden
University of Gothenburg

Switzerland
University of Zirich

United Kingdom

Royal Botanic Garden Edinburgh
University of Aberdeen
University of Edinburgh
University of Manchester

United States of America

Northwestern University, Chicago: Department
of Dermatology and Urology, Feinberg School of
Medicine

University of Michigan: Department of Molecular
and Integrative Physiology; Department of Internal
Medicine

University of North Carolina-Chapel Hill: Department
of Chemistry

University of Wisconsin-Madison: Department of
Chemistry and Biochemistry

FUNDING

BBI Enzymes

Biopep Research Fund

Cancer Association of South Africa

Ernst Oppenheimer Fellowship Trust Fund

German/South African Bilateral Fund

Hungarian/South African Bilateral Fund

Klein Karoo Group

Medical Research Council

Mohair South Africa

National Research Foundation

Potatoes South Africa

Research Solutions

SABMiller

South African HIV/AIDS Research and Innovation
Platform

South African Malaria Initiative

South African Rooibos Council

Stellenbosch University

SurePure

Technology and Human Resources for Industry
Programme (THRIP)

Water Research Commission
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Contact details

Tel 021 808 2971
Fax 021 808 4967

E-mail pemallon@sun.ac.za

Web www.sun.ac.za/chemistry

Photo: Anton Jordaan

Prof Len Barbour (right) received

a Doctor of Science degree (DSc) at
Stellenbosch University’s 2013 graduation
ceremony. With him is his supervisor,
Prof Catharine Esterhuysen.

Research interests

Synthetic methodology directed towards useful new compounds and materials (catalysts,
polymers, other supramolecular frameworks with application potential, membranes and
biologically active compounds); separation technology and advanced analysis (GC-MS,
HPLC-MS, GPC, electroanalysis, NMR, polymer separation, AFM, ICP-MS , CRYSTAF and
X-ray diffraction); modelling of molecular structure; platinum metals chemistry research in
the context of refining and purification; medicinal chemistry.

Research highlights

Research productivity continued to grow in 2013, with 92 peer-reviewed papers appearing
in accredited journals, as well as one book and one book-chapter. Moreover; |15 MSc and |7
PhD degrees based on research in chemistry and polymer science were awarded and Prof
Len Barbour was awarded the degree of DSc for his contribution to research elucidating
the nature of host-guest chemistry in crystalline solids.

Members of staff presented their work at important national and international conferences.
Highlights include the following:

Prof Harald Pasch was invited to present keynote lectures at the Conference on Separation
and Characterization of Natural and Synthetic Polymers (SCM-6) (Germany), the Du Pont
Polymer Seminar (USA), and Braskem Scientific Colloquium (USA). He presented invited
lectures at the eight Novolen Technology Conference (France), the International Conference
on lonic Polymerization (IP-2013) (Japan), and a pre-conference short course at the 26th
International Symposium on Polymer Analysis and Characterization (ISPAC-2013) (USA).

Prof Klaus Koch was invited to present a keynote lecture at the |6th Inorganic Chemistry
Conference (INORG2013) hosted by the South African Chemical Institute (SACI). He
was also invited by Dr Liang Xian to the Chemical Engineering Institute at the Northwest
University for Nationalities (Lanzhou, China), to present a lecture and to explore research
collaboration.The visit resulted in the hosting of Dr Xian on a postdoctoral
fellowship in 2014. Prof Koch represented the Department and the
Science Faculty at a workshop concerning the Stellenbosch and Bath
University International Research Partnership Scheme. Several promising
workshops and academic exchange meetings between members of staff
of the universities have taken place, which will hopefully lead to profitable
international collaboration in years to come.

Prof Catharine Esterhuysen participated in the 20th Conference on
Horizons in Hydrogen Bond Research (Belgium) and was an invited
speaker at INORG201 3, along with Dr Katherine de Villiers and Prof
Selwyn Mapolie. Prof Mapolie chaired a technical session on homogeneous
catalysis at the National Conference of the Catalytic Society of South Africa
(CATSA) (South Africa) and presented a talk at the biannual Conference
on Inorganic Chemistry of the Royal Australian Chemical Institute
(Australia). Dr Delia Haynes gave oral presentations at INORG2013

and the 2 st International Conference on the Chemistry of the Organic Solid State
(ICCOSSXXI) (UK), which was also attended by Dr Tanya le Roex.

Prof Peter Mallon attended the World Forum on Advanced Materials Conference
(POLYCHAR 21) (South Korea) as an invited speaker and also attended the ROSAM
Conference (France). Prof Mallon had a visiting student from the Marie and Pierre Curie
University in Paris (UPMC) working in his lab for six months.

Dr Gareth Arnott gave a plenary lecture at the Binational Organic Chemistry Conference
(Germany) while Prof Willem van Otterlo was invited to present a lecture at the SACI
National Convention (South Africa).

Prof André de Villiers gave an invited keynote lecture at the 40th International Symposium
on High Performance Liquid Chromatography and Related Techniques (Australia) and a
lecture at the 39th International Symposium on High Performance Liquid Phase Separations
and Related Techniques (HPLC 2013) (The Netherlands).

Several scientists visited the Department to collaborate with staff members and present
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@ Research outputs

B Articles in accredited journals 97

B Articles in non-accredited journals 5
B Books, conference proceedings, chapters in books 2
Bl MSc students graduated in 2013 I5
B PhD students graduated in 2013 17
 DSc students graduated in 2013 I

seminars, including Prof Wolfgang Mackenroth, BASF (Germany) and Prof Carl Percival,
University of Manchester (UK).

Awards to staff and students

Mr Adli Peck was awarded the 2013 Merck Best Final Year Student Award in chemistry,

as well as the Element Six (Pty) Ltd DST/NRF Centre of Excellence medal for applied
chemistry subjects. Ms Nicola Steyn was awarded the James Moir medal for the

best BSc(Hons) student and Ms Helene Wahl (PhD student) was awarded the Sasol
postgraduate medal for her outstanding research to date.Winner of the Best Poster Award
at the 40th International Symposium on
High Performance Liquid Chromatography
and Related Techniques (Australia), was Ms
Martha Kalili.

Dr Rehana Malgas-Enus was selected to
participate in the Andrew Mellon Foundation
Early Researcher Career Programme after
her appointment in January 201 3. Prof
André de Villiers was one of four Faculty

of Science staff members and among the

39 SU staff members who were rewarded
for excellent research by the Vice-rector:
Research and Innovation. They had made the
biggest contribution to SU's total number

of accredited publications in 201 |, the most
recent year for which audited publication figures were available at the time of adjudication

Prof Bert Klumperman received the 2013 SACI Gold Medal for outstanding research, and
Prof Len Barbour won the SASOL Chemistry Innovator of the Year award. Prof Ed Jacobs
received the National Excellence in Teaching and Learning Award 2013 for his efforts in
teaching in the Extended Degree Programme (EDP).

Service to the scientific community

Staff members were involved in several national councils and organisations, particularly the
South African Chemical Institute (SACI), the Society of Biological Inorganic Chemistry, the
South African Crystallographic Society (SACryst), the South African Academy of Science and
the Royal Society of South Arica.

Membership of international organisations included the Royal Society of Chemistry (UK),
the American Chemical Society, the American Crystallographic Association, the Royal Dutch
Chemical Society and the International Society for Biomedical Polymers and Polymeric
Biomaterials.

Prof Selwyn Mapolie was re-elected as a member of the CATSA executive committee for
a further two-year term. Prof Mapolie also served on several review panels, which included
the NRF-equipment programme and the THRIP programme.

Prof André de Villiers was a member of the scientific committee of the 40th International
Symposium on High Performance Liquid Chromatography and Related Techniques
(Australia) and was also elected chair of the Western Cape Board of the Chromatographic
Society of South Africa (ChromSA). Prof Catharine Esterhuysen was president of SACryst
and Dr Margaret Blackie served as treasurer to the Western Cape Branch of SACI, Prof
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Every year the Department of Chemistry
and Polymer Science recognises those
students who excelled in their studies during
the previous year, with several awards

made to undergraduate, final year and
postgraduate students.

From the left, Prof Klaus Koch (head
of department), Mr Adli Peck, Ms
Tarryn Haickney, Prof Leslie
Cornish (University of the Witwatersrand),
Ms Tamara Fedderke (Merck), Mr
Reinhardt Venter, Dr Ferdi de
Lange (SMM Instruments), Prof Doug
Rawlings (acting dean, Faculty of Science)
and Ms Anna-Marie Lombard.
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Photo: Peta Steyn

Physical sciences teachers from the Cape
Winelands district attended a practical
training session at the Department in
November 201 3. Postgraduate students
in chemistry, as well as some doing the
Postgraduate Certificate in Education,
volunteered in their black labcoats.

4 DEPARTMENT OF CHEMISTRY AND POLYMER SCIENCE

Peter Mallon as chair of the branch and Dr Robbie Luckay as secretary.

The local organisers of the |2th UNESCO School and International Conference on
Macromolecules, presented in Stellenbosch, were Prof Harald Pasch (conference chair), Prof
Albert van Reenen, Prof Peter Mallon and Prof Bert Klumperman.The fifth annual Polymer
Science Winter School was held at the Polymer Science Division and was attended by 25
undergraduates from other universities. All costs were covered by research funds from
within the Polymer Science Division. The organiser was Prof van Reenen, who also presented
the course along with Prof Pasch, Prof Klumperman and Prof Mallon.

Prof Harald Pasch was elected head of the scientific board of the regular UNESCO/IUPAC
Conferences on Macromolecules and Materials and also served on the international advisory
committee of the International Symposium on lonic Polymerization. He was a governing
board member of the International Symposium on Polymer Analysis and Characterization
(ISPAC) and member of the German Chemical Society (GDCh) and the South African
Chemical Institute. He served as editorial board member of the International Journal on
Polymer Analysis and Characterization (I|PAC) and as main editor of the Springer book series
‘Springer Laboratory Manuals in Polymer Science’ (Springer Publishers, Germany).

Community interaction

Dr Rehana Malgas-Enus and Prof Klaus Koch initiated the Stellenbosch University
Chemistry Outreach Initiative (SUNCOI) in February 2013.The department aims to
assist disadvantaged high schools with their prescribed
. chemistry practicals by inviting teachers and learners to
4 _’ do their experimental work (assisted by postgraduate
chemistry students) in one of the university's fully equipped
laboratories at times when these are not utilised. Supported
with discretionary funds from the Department and the
Division of Community Interaction, the Department hosted
grade | | learners from three Stellenbosch high schools
(Kylemore, Luckhoff and Cloetesville) for a practical on
intermolecular forces.

A SUNCOI “Teaching the Teacher the Nuts and Bolts of
Chemistry” project was launched with two physical science
teacher training workshops (with a focus on chemistry)
presented in collaboration with the Western Cape
Education Department. Pleasingly, 92 teachers from many
high schools in the Western Cape underwent training for
Grade |12 chemistry practical work. The workshops were
such a success that the experimental procedures have been
incorporated into the Western Cape Education Department CAPS exemplar handed to
teachers by their subject advisors, and these have subsequently been rolled out to all the
physical science teachers in the Western Cape.

Dr Malgas-Enus gave an oral presentation on the SUNCOI primary school project “Fun with
chemistry” at the Stellenbosch University Schools Interaction Forum. The aim of the forum
is to share information about existing projects, to share development plans for new projects,
to explore synergies between existing projects, to explore opportunities to support existing
or new projects and to provide input regarding SU's school partnership and development
strategy.

Staff matters

Prof Klaus Koch'’s term as departmental head ended in December 2013.The new head, Prof
Peter Mallon, will take over the reins in January 2014. Prof Albert van Reenen celebrated 25
years of employment in the Department of Chemistry and Polymer Science, and formerly
in the Institute of Polymer Science. Dr Maggie Hurndall and Ms Jessie Joubert retired at the
end of 2013 after sterling service at Stellenbosch University of more than 30 and 40 years
respectively. Dr Delia Haynes was promoted to associate professor from | January 2014, Dr
Willem Gerber to senior lecturer and Dr Lizl Cronje to lecturer
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NRF-rated researchers

Leading international researcher Prof Len Barbour (functional nanostructured materials) | Prof Bert Klumperman (living radical
polymerization and advanced macromolecular architectures)

Internationally acclaimed researcher Prof Ben Burger (chemical communication in living organisms) | Prof Harald Pasch (analytical
polymer science, multidimensional chromatography) | Prof Helgard Raubenheimer (ligand design aimed at applications in homogeneous catalysis; gold
chemistry) | Prof Klaus Koch (platinum group metals) | Prof Willem van Otterlo (organic synthesis and medicinal chemistry)

Established researcher Prof Catharine Esterhuysen (intermolecular interactions) | Prof van Green (small molecules syntheses for medicinal
application) | Prof Ed Jacobs (membrane and process development) | Prof Peter Mallon (complex polymer materials and polymer nano-composites) |
Prof Selwyn Mapolie (homogeneous catalysis via dendrimeric complexes) | Prof Albert van Reenen (polyolefins) | Dr Robbie Luckay (ligand design
for metal ion coordination in industrial and medical applications)

Promising young researcher Prof André de Villiers (separation science fundamentals and applications) | Dr Delia Haynes (crystal
engineering of non-metal containing materials) | Dr Gareth Arnott (inherently chiral calixarenes; asymmetric methodology) | Dr Stephen Pelly
(medicinal chemistry — drug design and synthesis)

Staff

Academic Extraordinary Support staff
Prof KR Koch* professors JG Goldie**

Dr GE Arnott Prof W Hiller W] Adonis

Prof LJ Barbour Prof WM Mackenroth LD Bailey

Dr MAL Blackie Prof PJF Sandra M Bickerstaff

Dr L Cronje . MMG Cooper
Prof A de Villiers Research assaclate DM Davids

Dr K De Villers Prof IR Green MC de Jongh
Prof JLM Dillen Prof A Rowan M du Plessis
Prof C Esterhuysen Emeritus professors AE Fourie

DrW| Gerber

A Gericke Prof HG Raubenheimer Dr M} Hurndall
Dr DA Haynes D lIsaacs S
Prof EP Jacobs MC Johnson §
Prof L Klumperman JE Joubert =1
DrT le Roex D) Koen <
Dr M le Roux RD Lawrence =
Dr RC Luckay CW Maart o
Dr M Lutz MG Marupula o
Dr R Malgas-Enus SG May g
Prof PE Mallon MA Mclean 51
Prof SF Mapolie S Mohamed o
Prof H Pasch JS Motshweni =t
Dr SC Pelly Dr R Pfukwa S
Prof WAL van Otterlo Dr NO Pretorius 3
Prof AJ van Reenen ] Smit <
Dr PFM Verhoeven PJ Steyn g

MJC Taylor o
* Departmental head CJ van Reenen 3

A van Zaal

DC Wenn

GRWillemse

Prof BV Burger

JD Groenewald

** Departmental manager
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Collaboration and Funding

_I DEPARTMENT OF CHEMISTRY AND POLYMER SCIENCE

COLLABORATION

South Africa

Cape Peninsula University of Technology (CPUT)

Department of Science and Technology, South African
Research Chair Initiative Programme (SARChI)

Durban University of Technology (DUT)

Nelson Mandela Metropolitan University (NMMU)

University of Cape Town (UCT)

University of Fort Hare

University of Johannesburg (U))

University of KwaZulu-Natal (UKZN)

University of Pretoria (UP)

University of the Western Cape (UWC)

University of the Witwatersrand (Wits)

University of South Africa (UNISA)

Walter Sisulu University

International

Australia

Monash University

University of Western Australia

Austria
Borealis
Mondi

Belgium

Katholieke Universiteit Leuven
University of Ghent

Vrije Universiteit Brussels

Canada
University of Waterloo

Czech Republic
Technical University of Liberec

France
University of Rouan

Germany

Bergische Universitdat GH Wuppertal
Deutches Kunststoff Institut
Heraeus GmbH, Hanau

Leipzig University

Max Planck Institute for Colloids and Interfaces
Technical University of Munich
University of Duisburg

University of Erlangen, Nuremberg
University of Minster

University of Ulm

India
Indian Institute of Technology, Kanpur

Mauritius
University of Mauritius

The Netherlands

Delft University of Technology
Eindhoven University of Technology
University of Leiden-Gorleus Laboratory
Utrecht University

Poland
Polish Academy of Sciences

Sweden

Chalmers Institute of Technology
Lund University

Swedish Royal Institute of Technology

United Kingdom

St Andrews University, Scotland
University of Bath

University of Cambridge
University of Cardiff

University of Durham
University of Leeds

United States of America
Cornell University

University of California, Berkeley
University of North Carolina
University of Southern Mississippi
University of Wisconsin, Madison

FUNDING

Anglo Platinum

BYK Chemie GmbH, Germany
Borealis

Harmony Gold

Heraeus GmbH, Germany

lkusasa Chemicals

Kansai Plascon

KWV

Lummus Novolen Technology GmbH, Germany
Mintek

Mpact

National Equipment Programme
National Research Foundation (NRF)
Netherlands Polymer Institute

NRF Thuthuka

Progressive Roads

SARCHI

Sasol

Sastech

Schlumberger Foundation
Stellenbosch University

THRIP

Water Research Commission (WRC)
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—I DEPARTMENT OF PHYSICS

Contact details

Tel 021 808 3391
Fax 021 808 3385
E-mail physoffice@sun.ac.za

Web www.sun.ac.za/physics

Research interests

Laser physics (spectroscopy and ultrafast science); nuclear physics (nuclear structure, nuclear
reaction studies, radiation and applied nuclear physics); theoretical physics (condensed
matter and complexity).

Research highlights

The solar energy research project at the Laser Research Institute (LRI) focuses on light
induced charge transfer processes in organic dye sensitized and fully organic solar cells.
Together with our established collaborators at the Universities of Giessen and Wiirzburg,
we apply femtosecond laser spectroscopy equipment and expertise for characterisation and
optimisation of fundamental light harvesting physics in novel solar cell materials.

The Ultrafast Science Laboratory operates a state of the art femtosecond electron
diffraction apparatus. Researchers use this apparatus to investigate structural dynamics in
cooperative systems with short temporal and atomic spatial resolution. The experimental
capabilities were supplemented by a new ultra-high vacuum chamber and a helium cryostat,
allowing for observation of structural dynamics of metal-insulator transitions down to
temperatures of 20 kelvin.

The new energy research project at the Laser Research Institute unravelled fundamental
light-induced charge dynamics in dye-sensitised solar cells. Within an international
collaboration with Prof Derck Schlettwein, Institute for Applied Physics, University of
Giessen (Germany), Dr Christian Litwinski, PicoQuant, Berlin (Germany), and Prof Tebello
Nyokong, Chemistry Department, Rhodes University (South Africa) this activity aims to
improve efficiency and applicability of novel sunlight harvesting devices.

Prof Shaun Wyngaardt presented a paper entitled “Towards a South African Underground
Laboratory” at the International Conference on Topics in Astroparticles and Underground
Physics (TAUP 2013), Italy. He co-organised the First International African Symposium

on Exotic Nuclei (IASEN 2013) held in South Africa, organised by iThemba LABS in
collaboration with the Joint Institute for Nuclear Research (JINR) in Russia. Together with Dr
Noel Mkaza from the Faculty of Military Science at Saldanha, they hosted researchers from
the JINR at the Saldanha campus to discuss the joint establishment of a fission detector
which will study ternary fission phenomena as part of a postgraduate training programme in
nuclear physics.

Prof Paul Papka co-organised the workshop on a Taste of Nuclear Physics and GAMKA (a
powerful new gamma-ray spectrometer at iThemba LABS) held at the University of the
Western Cape. Prof John Woods, professor emeritus in nuclear physics at the School of
Physics at Georgia Institute of Technology (USA), visited the nuclear physics research group
and presented a series of lectures on nuclear structure at Stellenbosch University and the
Universities of the Western Cape and Cape Town.

The nuclear physics research group initiated the first steps towards the establishment of an
underground research facility to, inter alia, investigate rare decays of atomic nuclei. As part
of this initiative, Prof Richard Newman and Mr Mifton van Rooy, a Phd student in nuclear
physics, collaborated with iThemba LABS to perform measurements of radon levels and
gamma ray background in the North Bore of the Huguenot Tunnel near Paarl. The northern
tunnel is a second pilot tunnel which is still incomplete and has not been opened for traffic.

Various members of the Institute of Theoretical Physics presented their work at
international conferences and workshops, as well as at the annual conference of the South
African Institute of Physics. Most members of the Institute have been actively involved with
some or other research activities at the National Institute for Theoretical Physics (NITheP)
and in workshops held at NITheP Students at the institute have continued contributing in
Department of Physics outreach projects.

In an article published in Physics Letters B, Prof Herbert Weigel and collaborators Prof Noah
Graham, Department of Physics at Middlebury College (USA) and Prof Markus Quandt

of the Institute for Theoretical Physics at the University of Tibingen (Germany), showed
that material effects can overcome the expected repulsion for the self-stress of a dielectric
sphere. Prof Weigel also presented his research on non-linear phenomena in field theory at
an international conference in Gallipoli (Italy).

Prof Hans Eggers organised a School on Bayesian Analysis in Physics and Astronomy, held
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@ Research outputs

I Articles in accredited journals 49

B Books, conference proceedings, chapters in books 12
B MSc students graduated in 2013 8
B PhD students graduated in 2013 3

on the premises of the Department of Physics. More than half of the nearly 70 participants

were South African postgraduate students. There was also much interest from the

astronomy, astrophysics and cosmology community, which is all the more surprising since the

School has no precedent in South Africa. The intensive discussions opened new avenues for @
research collaboration on a national and international level.

[t was requested that the School be continued in some
form and a local community of Bayesians be formed.

MSc student Mr Stefan Astl completed his thesis on a
topic unifying nonlinear time series analysis and Bayesian
modelling.

Ongoing school and conference organisation during 2013
included the 25th Chris Engelbrecht Summer School in
Theoretical Physics on Non-Linear Phenomena in Field
Theory, which will be held in Stellenbosch in 2014, with
Prof Herbert Weigel as the principal organiser of this
school. During 2014 a school on Geometry and Topology
in Soft Matter, Optics and Biological Systems will also be
hosted in Stellenbosch, with Prof Kristian Mulle~Nedebock

549883 supp ‘01044

The School on Bayesian Analysis in Physics

as the local organiser.

and Astronomy, hosted by SU’s Department
The Laser Research Institute (LRI) was host to a number of international laser scientists of Physics, was attended by over 70
who participated in research activities. Prof Thomas Feurer, University of Bern (Switzerland) postgraduate students from various South
visited the LRI for a joint project on femtosecond laser pulse shaping together with PhD African universities.

student Mr Dirk Spangenberg. Our annual guest and advisor, Prof Herbert Stafast from

the Institute of Photonic Technology in Jena (Germany) was again involved in our vacuum
ultraviolet molecular and solid state spectroscopy and nonlinear optics projects, supporting
PhD students MrWilfrid Ndebeka and Mr Charles Rigby.
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Other research visits were from Prof Petra Rudolph from the Zernike Institute in Groningen
(Netherlands), Prof Tony Parker from Rutherford Appleton Laboratories (UK) and Prof
Derck Schlettwein, University of Giessen (Germany).

Prof Heinrich Schwoerer and postdoctoral fellow Dr Nicolas Erasmus chaired a workshop
on New Trends and Phases in Ultrafast Structural Dynamics held at the Stellenbosch Institute
for Advanced Studies (STIAS). The workshop hosted ten PhD students from South Africa,
Europe and North America as speakers and their supervisors as discussion leaders, and
served as a highly productive forum for scientific discussions and networking for all attendees.

Dr Nicolas Erasmus presented a lecture and a poster on ““Structural dynamics in transition
metal dichalcogenides” at the third Banff Meeting on Structural Dynamics in Matter
(Canada). Prof Heinrich Schwoerer co-chaired this event together with Prof Dwayne Miller
(Universities of Toronto and Hamburg).

PhD student Mr Egmont Rohwer presented a poster on his organic solar cell project
entitled “Ultrafast charge transfer reactions in indoline dye-sensitized ZnO solar cells” at the
Next-Generation Organic Photovoltaics Conference 2013 in Groningen (The Netherlands).

Ms lulia Minda (MSc student in Laser Physics) spent a five month research visit to the
University of Giessen (Germany) studying electrochemistry and production of organic solar
cells.

All senior members of the Laser Research Institute (LRI) actively participated in the sixth
African Laser Centre student workshop, held at Zevenwacht (South Africa). Chairing
the organising committee was Prof Erich Rohwer, with Prof Piet Walters serving as the
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4 DEPARTMENT OF PHYSICS

The sixth African Laser Centre (ALC)
student workshop, hosted by SU’s
Department of Physics, was well
attended. During the workshop, the tenth
anniversary of the establishment of the
ALC was also celebrated.

administrative organiser: PhD student MrWilfrid Ndebeka and MSc student Mr Farooq
Kyeyune gave oral presentations. Prof Heinrich Schwoerer presented a plenary lecture on
“Ultrafast Charge Transfer Reaction in Light Harvesting Devices”.

Prof Heinrich Schwoerer gave a lecture series during the first ALC Workshop on Lasers in
Research and Teaching held at the University of Egerton (Kenya). The workshop was co-
organized by a 2012 PhD graduate
from the department, Dr Zephania
Birech, now a lecturer at the
University of Nairobi (Kenya).

Academic affairs

PhD Student Mr Dirk Spangenberg
and MSc student Mr Bart Smit
travelled to the USA to represent
the Stellenbosch Laser Student
Chapter at the annual meetings of
the International Society for Optics
and Photonics (SPIE) and of the
Optical Society of America (OSA).

Smit also attended the Frontiers in Optics conference in Orlando (USA) representing the
OSA student chapter and Spangenberg represented the SPIE student chapter at the Optics
and Photonics conference in San Diego (USA) and presented a talk.

Staff matters

Dr Gurthwin Bosman was appointed as lecturer in the laser research group. Prof Paul Papka
was promoted to associate professor and Dr JJ Van Zyl to lecturer.

Awards to staff and students

Honours student Mr Janusz Meylahn was awarded the Meiring Naudé medal from the
Faculty of Science for the best student in a BSc Honours programme in Physics. MSc student
Mr Farooq Kyeyune was awarded the John Todd Morrison medal for research.

MSc student Mr Bart Smit won the first place and honours student Mr Lourie Pieterse the
third prize at the "*Suid-Afrikaanse Akademie vir Wetenskap en Kuns” postgraduate student
awards.

At the annual South African Institute of Physics (SAIP) conference at the University of
Zululand postgraduate students of the Department of Physics received several awards. The
prize winners were Mr Monty Rohwer (best oral presentation by a PhD student in the
field of Photonics), Ms Melanie Maclaren (best PhD presentation based on a publication in
Photonics), Mr Darryl Niadoo (Best poster by a PhD student in Photonics) and MrWayne
Koen (Concillium prize for best technology development). Mr Cobus Swarts and MrVusi
Malazi shared the prize for the Best oral presentation by a PhD student in Nuclear Particle
and Radiation Physics.

The efforts of our staff were recognised by the University. Ms Heleen Randall, Mr Stanley
February, Prof Erich Rohwer and Prof Shaun Wyngaardt received SU Rector’s Performance
Awards.

Service to the scientific community

Staff members of the Department of Physics were closely involved with several national
councils, organisations and schools, as well as with the organising of international conferences.

Prof Frederik Scholtz is the director of the National Institute for Theoretical Physics
(NITheP), while Prof Hendrik Geyer is the director of the Stellenbosch Institute for
Advanced Studies (STIAS). Prof Scholtz also served on the board of the South African
Institute of Physics (SAIP) and is also chair of the SAIP Theoretical Physics Division. Prof Erich
Rohwer is chair of the SAIP Photonics Division and serves on the steering committee of the
Photonics Initiative of South Africa (PISA). Prof Hubertus von Bergmann is a director of the
African Laser Centre (ALC).

The LRI was host to the 6th African Laser Centre (ALC) Student Workshop which was
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hosted by the Laser Research Institute. The workshop was attended by 44 students and
researchers from |5 countries. The guest speakers were Prof Tony Parker, Rutherford
Appleton Laboratory (UK), Dr Zephania Birech, University of Nairobi (Kenya) and Prof
Andrew Forbes from the National Laser Centre at the Council for Scientific and Industrial
Research (CSIR) in Pretoria.

Prof Paul Papka is chair of the Physics Advisory Committee for the Separated Sector
Cyclotron Facility at iThemba LABS, as well as a member of the Physics @
Advisory Committee of their Materials Research Department.

The Department of Physics once again presented its annual, one week
introductory course on inductively coupled plasmas (ICP).

Community interaction

The outreach committee of the Department was very active. Staff and
postgraduate students made contributions to Stellenbosch University
initiatives, such as a Day in the Life of a Matie, the annual Stellenbosch
University Open Day, the Maties Science Winter Week and Eskom
International Science Fair.

The Optical Society of America (OSA) Student Chapter, together with
postgraduate students in Theoretical and Nuclear Physics, visited high
schools on the West Coast during a weeklong outreach programme.
Financial support was granted by OSA, the International Society for
Optics and Photonics (SPIE), NITheP and Stellenbosch University.

Proff Erich Rohwer; Heinrich Schwoerer, Piet Walters and Drr Pieter Neethling and Christine

Postgraduate student Ms Andrea von

: i . ) ) Flotow gives a physics demonstration at
Steenkamp of the LRI were involved with organising and hosting the African Laser Centre one of the West Coast schools during the

student workshop which took place at Zevenwacht Estate.Various members of the LRI students' weeklong outreach programme.
were also involved in supervising essay projects for students from the African Institute for
Mathematical Sciences (AIMS).

The postgraduate students from the Physics Department held a successful Physics Open
Day with demonstrations and laboratory tours, while Prof Kristian Mulle~Nedebock
presented a public lecture.
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NRF-rated researchers

Internationally acclaimed researcher Prof Anthony Cowley (nuclear physics) | Prof Hendrik Geyer (theoretical physics) | Prof Dieter
Heiss (theoretical physics) | Prof Michael Kastner (theoretical physics) | Prof Frederick Scholtz (theoretical physics) | Prof Heinrich Schwoerer
(laser physics) | Prof Herbert Weigel (theoretical physics)

Established researcher Prof Hans Eggers (theoretical physics) | Prof Richard Newman (nuclear physics) | Prof Erich Rohwer (laser physics)
| Dr Christine Steenkamp (laser physics) | Prof Brandon van derVentel (nuclear physics) | Prof Hubertus von Bergmann (laser physics) | Prof
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Shaun Wyngaardt (nuclear physics)

Promising young researcher Prof Paul Papka (nuclear physics)

Staff

Collaboration and Funding

Academic

Prof EG Rohwer*

Dr L Boonzaaier

Dr GW Bosman

Dr A du Plessis

Prof HC Eggers

Prof HB Geyer

Dr H Kriel

Prof KK Mulle-Nedebock
Dr PH Neethling

Prof RT Newman
Prof P Papka

Prof FG Scholtz

Prof HPH Schwoerer
Dr JA Stander

Dr CM Steenkamp
Prof BIS van derVentel
Dr JJ van Zyl

Prof H Weigel

Prof SM Wyngaardt

Extraordinary
professors

Dr LR Botha

Prof AA Cowley
Prof T Dlamini

Prof CA Dominguez
Prof A Forbes

Prof WD Heiss

Prof | Meng

Prof T Parker

Prof H Stafast

Prof Z Vilakazi

Prof HM von Bergmann

Professors Emeritus
Prof PR de Kock
Prof PE Walters

Support Staff
C April

DC Beukman
AS Botha

MC Botha

] Burns

SH February

JM Germishuizen
GJ Louwrens
CD Pool

DP Pool

H Randall

CJ Ruperti

EJ Shields

* Executive head

COLLABORATION

South Africa

Council for Scientific and Industrial Research, National
Laser Centre

Free State University

iThemba LABS

National Institute for Theoretical Physics (NITheP)

Rhodes University

University of Cape Town

University of Pretoria

University of the Western Cape

Square Kilometre Array (SKA)

Africa

African Institute for Mathematical Sciences (AIMS)

African Laser Centre

Africa Theoretical Physics Programme at the
Stellenbosch Institute for Advanced Study (STIAS)

International
China
Peking University, School of Physics

Germany

Leibniz-Institut fir Photonische Technologien e.V.
PicoQuant

University of Giessen, Institute for Applied Physics
University of Tbingen

India
Physical Research Laboratory (PRL)
SN Bose National Centre for Basic Sciences

Russia
Joint Institute for Nuclear Research

United Kingdom
Bristol University
Rutherford Appleton Laboratory(RAL) Oxfordshire

United States of America
Syracuse University
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FUNDING

African Laser Centre (ALC)

CSIR Defence, Peace, Safety and Security (DPSS)

CSIR National Laser Centre (NLC)

Deutscher Akademischer Austauschdienst (DAAD)

Earth Anti-NeutRino TomograpH (EARTH)
Foundation

Innovation Fund of the Department of Science and
Technology

iThemba LABS

National Institute for Theoretical Physics (NITheP)

National Research Foundation (NRF)

Optical Society of America

Pebble Bed Modular Reactor

Scientific Development and Integration (Pty) Ltd

South African Research Chair Initiative Programme
(SARChI)

Square Kilometre Array (SKA)
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—I DEPARTMENT OF PHYSIOLOGICAL SCIENCES

Contact details Research interests

Tel 021 808 3146 Metabolic syndrome, diabetes and heart diseases (myocardial ischemia, diabetic

Fax 021 808 3145 cardiomyopathy); metabolic syndrome and HIV/AIDS; muscle physiology and biology;
skeletal muscle atrophy and hypertrophy; satellite cells and myoblasts; cardiac metabolism,

E-mail gas@sun.ac.za hypoxia and ischemia; multidisciplinary stress biology; cancer and modes of cell death;

Web www.sun.ac.za/physiologicalsci neurological disorders, exercise science; autophagy and neurodegeneration (Alzheimer's

disease); autophagic flux, protein aggregation, neuronal migration and cell death susceptibility;

autophagic flux and cell death in glioma.

Research highlights

During 2013 several staff members of the Department of Physiological Sciences
participated in national and international conferences and symposiums.

Prof Faadiel Essop was a keynote speaker at the Chronic Diseases Management Workshop,
hosted by the Western Cape Government. He also attended Experimental Biology, which
is an annual meeting comprised of over |4 000 scientists and exhibitors in the fields of
anatomy, physiology, pathology, biochemistry, nutrition and pharmacology. During this
meeting his research work was presented at a symposium “Nutrients and cardiovascular
health and disease: glucose, fatty acids and beyond".

Prof Anna-Mart Engelbrecht and Dr Ben Loos were both keynote speakers at the annual
41st Conference of the Physiology Society of Southern Africa hosted by MEDUNSA. Dr
Ben Loos also presented a poster at the meeting of the International Union of Physiological
Sciences (IUPS) in Birmingham (United Kingdom) as a capacity building delegate with

the National Research Foundation's (NRF) South African Chapter. He also attended the
prestigious course ‘Autophagy in Neuroprotection’, hosted by the Neuroscience School

of Advanced Studies (NSAS), Cortona (ltaly). He was an invited speaker at the Biophysics
workshop, South African Institute of Physics, hosted by the University of Zululand . He
presented a talk at the 51st annual Microscopy Conference of Mind Sport South Africa
(MSSA) in Pretoria.

Prof Kathy Myburgh attended the European Muscle Conference in Amsterdam. She was
an invited speaker at the 60th Annual Meeting of the American College of Sports Medicine
@ and chaired the Current Issue Symposium. She was an invited speaker and
session chair at the Indian Ocean Rim Muscle Colloquium. She presented
invited lectures at the Universities of Palermo and Catania (ltaly) and at the
Nestlé Research Centre (Switzerland).

Prof Carine Smith attended the 2013 American College of Sports Medicine
(ACSM) Annual Meeting and World Congress on “Exercise is Medicine”,
Indianapolis (Indiana). She was an invited speaker at a current issue
symposium of the World Summit on Inflammation, which ran parallel with
the ACSM meeting. The title of her talk was '“Treatment of acute muscle
damage: a view from immune cells”.

As a result of the fruitful collaboration between Dr Ben Loos and Prof
Anna-Mart Engelbrecth with Prof Zara Zakheri at Queens College (USA),
an article “On the variability of autophagy and cell death susceptibility” was
published in the high-impact journal Autophagy (impact factor 12.03). A

Working across disciplines are Dr Ben research visit to the lab was funded by SU's Research Development office.

Loos (middle), from the Department of ) o
Physiological Sciences, with Prof Kristian Prof Anna-Mart Engelbrecht received the honour of being invited by CANSA to showcase

Miiller-Nedebock (left) and Dr Lee her research, Manipulation of autophagy: A novel strategy in chemotherapeutic intervention’,
Boonzaaier, both theoretical physicists in as part of the CANSA Detectives series.
the Department of Physics at SU.

Photo: Anton Jordaan

Prof Kathy Myburgh reached a significant milestone in her career when the number of
citations of her publications exceeded 2 000.The most cited article (200+) emanates
from her doctoral research and was published in 1990 in the Annals of Internal Medicine
(impact factor 13.98).The most highly-cited paper published since she joined SU is a
review published in 2008 in Sports Medicine (impact factor 5.2), which has been cited 66
times. Both articles highlight new directions of thinking related to injury in athletes. The
first article highlighted, for the first time, that low bone density is an etiologic factor for
stress fractures in male and female runners regardless of age, weight or biomechanics. This
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M Articles in accredited journals 14
B MSc students graduated in 2013
M PhD students graduated in 2013

is now a generally-known and accepted fact. The 2008-article highlights the problem that
inflammation following muscle injury is still a poorly understood concept. The article also
provides a framework for future studies.

Dr Ben Loos has expanded his research focus on neuro-degeneration by setting up in
vitro models for Alzheimer's disease and has strengthened multidisciplinary approaches by

including modelling and theoretical physics aspects. By working together @
with Prof Jannie Hofmeyr (biochemistry) and Prof Kristian Muller-

Nedebock (theoretical physics), selected projects are tackling issues
around autophagic flux and intracellular organelle behaviour

Prof Faadiel Essop hosted a PhD student, Miss Florence Boyer, from

the University of La Réunion (France). Their work forms part of a
conjoint project with his French collaborator at the same university, Prof
Emmanuel Bourdon. The study focuses on the post-translational effects
of high glucose levels (with diabetes) on target proteins such as albumin,
and the detrimental consequences on cardiac function. He also hosted
Dr Kelly O'Connell, a postdoctoral fellow from the University of Sydney
(Australia), as part of collaborative work done with Prof William Stanley
from the same university. This project investigates the role of non-
oxidative glucose pathways in terms of heart failure onset.

5007 uag Jo Asa14n0> a8pw)

Stellenbosch University has the only facility
in South Africa to observe really small
molecules, their structure and movement
by means of a specialised method termed
super-resolution structured illumination.

Prof Carine Smith has expanded her research interests — which broadly is the cross-talk
between the inflammatory immune system and the neuroendocrine stress response system
— to include investigation of neuro-inflammation, which is associated with many modern
disease states for which there is currently no cure. She will investigate ways in which

immune modulation may affect neurotransmission centrally and has secured funding from The image above shows an intracellular
both the NRF and an industry partner for this purpose. process (autophagosmal and lysosomal
Prof Paula Robson-Ansley from the University of Northumbria (UK) visited the fusion).

Multidisciplinary Stress Biology group of Prof Carine Smith. They discussed a new
collaborative study investigating the influence of inflammation on trans-generational
epigenetic modulation, scheduled to start in January 2014, and for which funding has been
secured both from sources in the United Kingdom and South Africa’s National Research
Foundation (NRF). Two studies — one human and one in experimental animals — will run
in parallel at the two universities involved. Two PhD students will be co-supervised by
Professors Smith and Robson-Ansley. The two models of inflammation to be used, namely
obesity and excessive exercise, will ensure wide applicability of results obtained.
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Superresolution Structured lllumination Microscopy (SR-SIM) was successfully applied since
the installation of the new Zeiss 780 EIYRA S.| system.This allowed researchers to visualise,
for the first time in South Africa, intracellular processes at a resolution of 80 nm.

The Department’s postgraduate numbers were sustained at record high levels and
contributed to the successes in terms of overall research outputs. The standing of the
department was confirmed by awards made to our staff and postgraduate students.

Academic affairs

Funded by the NRF Knowledge Fields Development Grant, Dr Ben Loos conducted training
sessions on super-resolution microscopy techniques for research groups that focus on
water analysis and pathogens. He also introduced a new honours module on integrative
neurophysiology with a focus on systems physiology, neurodegenerative disorders and
protein aggregation.

Science Annual Report | 2013




78

Photo: Hennie Rudman

Dr Theo Nell from the Department of
Physiological Sciences interacting with high
school learners at the “Date with a scientist”
event during the annual Maties Science
Winter Week.

4 DEPARTMENT OF PHYSIOLOGICAL SCIENCES

Service to the scientific community

Prof Anna-Mart Engelbrecht serves on the executive committee of the South African
Society for Cardiovascular Research (SASCAR). She also serves on the editorial board of the
International Journal of Biomedical Sciences.

Prof Faadiel Essop was elected President of the Physiological Society of Southern Africa
(PSSA). He was also elected as a fellow of the Cardiovascular Section of the American
Physiological Society. He continued in his capacity as an elected member of the International
Committee of the American Physiological Society, and as an elected council member of the
African Association of Physiological Sciences. He was appointed as an academic editor of
the PLoS ONE journal, and elected to the editorial boards of the Journal of African Association
of Physiological Sciences and the International Journal of Clinical & Experimental Physiology. He
continued his services as editorial board member of the American Journal of
Physiology Heart & Circulatory Physiology and Advanced Biomedical Research.

Dr Ben Loos serves as Capacity Building Delegate of the South African
National Committee of the International Union of Physiological Sciences
(SANC-IUPS). He was elected as treasurer and secretary of the Physiology
Society of Southern Africa (PSSA). He also serves as one of the editors of
the Microscopy Society of Southern Africa (MSSA) 2013 annual conference
proceedings (category: life sciences).

Prof Kathy Myburgh is an associate of and division leader at the Euro-
Mediterranean Institute for Science and Technology, a non-profit research
organisation recognised by the European Commission. She is an associate
member of the Muscle Biology Center at Kentucky University (USA) and

an external mentor at the Institute of Human Performance, Rehabilitation
and Technology at the Centre for Research and Technology (CERETETH) in
Greece. She is also the section editor for the journal Biomed Central Physiology and serves on
the editorial board of the ACSM's flagship monthly journal, Medicine and Science in Sports and
Exercise.

Prof Carine Smith and Prof Kathy Myburgh joined the editorial board of the international
journal Inflammopharmacology.

Awards to staff and students

Prof Kathy Myburgh is an elected member of the Academy of Sciences of South Africa
(ASSAN.

Dr Balindiwe Sishi featured in the Mail and Guardian as one of the top 200 Young South
Africans for 2013 in the category science and technology. She also featured in an article in
the Eikestadnuus of 4 July 2013, headlined “Stellenbosch youth inspires nationally”, as well as
in SU's inhouse magazine, Kampusnuus. Dr Sishi was an invited guest on the Hectic Nine-9
television show on 22 August 201 3.

Dr Kathleen Reyskens was the winner of the prestigious Wyndham Student Presentation
Competition at the 41st Annual Congress of the Physiology Society of Southern Africa. PhD
students from all South African universities participated. MSc student Ms Megan Coomer
was awarded first prize in the poster competition at the 48th annual meeting of the Society
for Endocrinology, Metabolism and Diabetes of South Africa.

Dr De Wet Strauss was recognised by a top performing first year student as one of the
most inspiring lecturers.

Staff matters

Prof Paula Robson from the University of Northumbria (United Kingdom) was appointed as
a visiting professor in the Department.

After 27 years of service at the university, Mrs Catrina Martins (senior assistant) retired at
the end of 2013.

Community interaction

The Department hosted its annual Research Day to showcase several of its research
initiatives to a broader audience.
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Dr Balindiwe Sishi led the Winter Week program for high school learners from
disadvantaged schools. During this week learners gain ‘hands-on’ experience of Physiology.
She also presented a talk on “Cardiotoxicity: the ‘sliding doors’ concept - where cardiology
meets oncology or vice versa” on SU's Tygerberg campus.

Three members of our staff, Dr Theo Nell, Dr Balindiwe Sishi and Dr Ben Loos, were invited
to interact with high school learners during the “Date with a scientist” event organised
during the annual Maties Science Winter Week. Dr Ben Loos and his research group
presented a talk during the High Science meets High School event organised by the SU
divisions for Research Development and Community Interaction. After the talks a DVD was
produced and distributed to the respective high schools.
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_I DEPARTMENT OF PHYSIOLOGICAL SCIENCES

NRF-rated researchers

Internationally acclaimed researcher Prof Kathy Myburgh (skeletal muscle biology)

Established researcher Prof Faadiel Essop (cardiac metabolism)

Promising young researcher Prof Anna-Mart Engelbrecht (cell-death and signalling)

Staff

Collaboration and Funding

Academic

Prof MF Essop*

Prof A-M Engelbrecht
Dr B Loos

Prof KH Myburgh
DrT Nell

Dr B Sishi

Prof C Smith

Dr JA deW Strauss

Support staff
Mr A lIsaacs

Mr | Isaacs

Dr A Krygsman
Dr L Lacerda

Ms C Martins

Ms G Simon

* Departmental chair

COLLABORATION

South Africa

North West University

University of Cape Town

University of Pretoria

University of KwaZulu-Natal

Stellenbosch University: Faculty of Medicine and
Health Sciences (Division of Medical Physiology;
Division of Molecular Biology and Human
Genetics); Department of Biochemistry;
Department of Physics

Africa
University of Botswana

International
Australia
Griffith University

France
University of La Réunion

Norway
University of Bergen

United States of America
Queens College
University of North Carolina
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FUNDING

Cancer Association of South Africa

Jeanette Luttig Trust Scholarships

Medical Research Council (MRC)

National Research Foundation (NRF)

National Institute of Health (NIH), John E. Fogarty
International Center (FIC)

Stellenbosch University

University of Northumbria, United Kingdom

Verve Dynamics (contract research)






—I DEPARTMENT OF MICROBIOLOGY

Contact details Research interests

Tel 021 808 5847 Bioprocessing of agricultural products; bioprospecting for enzymes and enzyme engineering;
Fax 021 808 5846 genetic manipulation of yeasts for the conversion of plant material to bioethanol and
production of enzymes in yeast and fungi; taxonomy of lactic acid bacteria; characterisation
E-mail whvz@sun.ac.za of antimicrobial peptides (including bacteriocins) produced by lactic acid bacteria and
Web www.sun.ac.za/microbiology their industrial application; industrial and medical microbiology; fungal communities from
fynbos soil; biology of soil fungi, particularly Penicillium and Mucor; the interactions between
yeast and their biological, chemical and physical environment; taxonomy of ascomycetes;
development of probiotic lactic acid bacteria for humans and animals; antibiotic resistance of
waterborne pathogens; monitoring and optimisation of domestic rainwater tanks.

Research highlights

The Department maintains a high number of postgraduate students (13 Honours, |5 MSc
and 19 PhD students) and is particularly pleased with the increase in PhD students.

Staff attended a number of conferences and presented lectures at national and international
conferences and institutions. The Department was well represented at the |8th biannual
conference of the South African Society of Microbiology at Bela-Bela (South Africa). Prof
Douglas Rawlings and Prof Emile van Zyl delivered keynote addresses. Prof Leon Dicks and
Dr Riaan den Haan were invited as plenary speakers at the same event. The Department
was also proud to see one of ProfVan Zyl's former students, Dr Evodia Setati, presenting

as a keynote speaker. Dr Setati is currently a senior researcher at SU's Institute for Wine
Biotechnology Research.

DrWesaal Khan was an invited speaker at the Pan Africa Chemistry Network (PACN)
Congress on Sustainability in Africa that took place in Addis Ababa (Ethiopia).

Dr Michelle de Kwaadsteniet and Ms Penelope Dobrowsky were invited speakers at the 4th
Municipal Water Quality Conference at Sun City (South Africa).

ProfVan Zyl attended the 35th Symposium on Biotechnology for Fuels
and Chemicals in Oregon (USA) as an invited speaker. He was invited

to present talks at the Chemical and Biological Centre, Umea University
(Sweden) and the Faculty of Science, Leiden University (Netherlands).
ProfVan Zyl was also invited as opponent for a PhD-defense at Chalmers
University of Technology (Sweden).

Prof Leon Dicks presented a talk at Cipla Neuroscience Forum (CNS) held
in Kleinmond (South Africa).

Prof Luis AB Cortez, Vice-Rector: International Relations, University of
Campinas (Brazil), visited the Department to discuss the Latin America,
Caribbean and Africa project (LACAf) funded by Sao Paulo State, as well
as the possibility of a collaboration agreement between Stellenbosch
University and the University of Campinas.

Foto: Anton Jordaan

Prof Karin Jacobs joined an NRF delegation to visit Chinese counterparts in
Beijing (China). She presented a talk entitled “Fynbos soils of the Western Cape: a model for
fungal studies”. Dr Etienne Slabbert presented a poster at the 2nd Thinen Symposium on

Prof Emile van Zyl (far right)

with guest speakers Dr Stefan de
Goede (Sasol Technology), Dr Sergio
Trindade (SE2T International) and Dr Soil Metagenomics in Braunschweig (Germany).

Ibrahim Mayaki (NEPAD) at the 20th Several of the postgraduate students made their voices heard at international conferences.

International Symposium on Alcohol Fuels

i : Ms Angela Botes, Ms Marlin Mert and Mr Heinrich Kroukamp presented posters at the
which took place in Stellenbosch.

26th International Conference on Yeast Genetics and Molecular Biology, Frankfurt/Main
(Germany). Following the conference, Heinrich Kroukamp visited the laboratory of Prof
Thevelein in Leuven (Belgium) and Marlin Mert visited the Department of Agronomy, Food,
Natural Resources, Animals and the Environment (DAFNAE) at the University of Padova as
part of collaboration projects between Stellenbosch University and the KU Leuven and the
University of Padova.

Other highlights for 2013 include Prof Doug Rawlings acting as Dean of the Faculty of
Science and ProfVan Zyl being a finalist in the prestigious NSTF-BHP Billiton Awards Event
in the category research capacity building. At the end of 2013 Prof Leon Dicks launched

a new probiotic (entiro™) in all major pharmacies in South Africa. The research for the
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@ Research outputs

I Articles in accredited journals 30
B Books, conference proceedings, chapters in books |
M MSc students graduated in 2013 3

development of this probiotic was funded by the pharmaceutical company Cipla Medpro,
who is also responsible for its production and marketing.

Academic affairs

The Department continues to address the challenges and opportunities identified in the
five-year self-evaluation process conducted in 201 |.The feedback report, finalised in 2012,
acknowledged the Department’s good research profile and high undergraduate success
rates flowing from a strong staff component characterised by a spirit of collegiality and
mutual support. However, challenges such as increasing undergraduate student numbers,
maintaining the required number of PhD students and fluctuating external funding to
support research were also highlighted.

In 2013, the Department started to implement a programme-wide recurriculation exercise
to reintroduce microbiology as a major subject with four final year courses to be phased in
during 2014. At the same time, the content of all microbiology courses were reconsidered
and aligned to increase the depth of microbiology teaching at the final year level to better
prepare students for a postgraduate qualification. Course requirements were also revisited.

Service to the scientific community

Prof Leon Dicks serves on the editorial boards of several research journals, including
Probiotics and Antimicrobial Proteins; Beneficial Microbes; Annals of Microbiology; and Bioscience
of Microbiota, Food and Health (BMFH), which is the joint scientific journal of the Japan
Bifidus Foundation, the Japanese Association for Food Immunology and the Japan Society for
Lactic Acid Bacteria. He is editor in chief of the South African Journal of Enology and Viticulture.

Prof Karin Jacobs served as the vice-president of the African Mycological Association and is a
member of the editorial board of the journal Mycology.

(=
(1-]
=
o0
=
-
3
[1:]
=1
=3
o
—_
=
[x)
=
(=]
=
o
(=]
rQ
-

Prof Alf Botha is a member of the editorial boards of the Canadian Journal of Microbiology;
and FEMS Yeast Research. He is a reference group member for Water Research Commission
projects and a member of the Materials Research Group (MRG) Users Advisory
Committee at iThemba LABS.
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Prof Emile van Zyl was chairman of the 20th International Symposium on Alcohol Fuels
(ISAF) which took place in Stellenbosch and he continued as member of the Advisory
Board of the Biolmprove Programme in Sweden. During the annual Maties Science Winter
Week, learners were introduced to
microbiology by swabbing everyday items,
Prof Douglas Rawlings, Prof Bernard Prior, Prof Emile van Zyl, Prof Alf Botha and Prof Leon such as furniture and dustbins, and then
Dicks continued to serve as members of the South African Academy of Arts and Science. inoculating it into these test tubes. This was
to make learners aware of the fact that
microbes are everywhere!

Dr Heinricch Volschenk is a member of the South African Society for Microbiology (SASM).

Awards to staff and students

Prof Emile van Zyl was a finalist in the 2013 NSTF-BHP Billiton Awards in the Category:
Research Capacity Development. Prof Leon Dicks was elected as a member of the Royal
Society of South Africa.

Staff matters

Prof Douglas Rawlings acted as Dean of the Faculty of Science, while the process of
appointing a new dean was in progress.
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Community service

Staff members associated with the Department of Microbiology presented overviews of
their research interests at numerous national and international forums. Dr Wesaal Khan

and Dr Heinrich Volschenk coordinated the Department'’s involvement with learners from
regional schools on the Stellenbosch University Open Day, the Maties Science Winter Week
and other ad hoc visits. These sessions informed learners of the field of microbiology and
highlighted the diverse research areas and job opportunities available.

NRF-rated researchers

Internationally acclaimed researcher Prof Alf Botha (yeast and fungal ecology) | Prof Eugene Cloete (water biotechnology) | Prof
Leon Dicks (lactic acid bacteria, probiotics and bacteriocins) | Prof Emile van Zyl (bioethanol from plant material and expression of foreign proteins
in yeast and fungi)

Established researcher Prof Marinda Bloom (fungal bioprocessing) | Prof Karin Jacobs (microbial ecology) | Dr Heinrich Volschenk
(bioprospecting for enzymes and expression of foreign proteins in yeast)

Staff Collaboration and Funding

Academic COLLABORATION FUNDING

Prof WH van Zyl* South Africa Cipla Medpro

Prof M Bloom Agricultural Research Council (ARC) Nietvoorbij Department of Science and Technology (DST)
Prof A Botha Cape Peninsula University of Technology (CPUT) Jerome and Evelyn Smith Family Trust

Prof TE Cloete™* Council for Scientific and Industrial Research (CSIR) National Research Foundation (NRF)

Prof LMT Dicks Medical Research Council (MRC) Polytechnik of Namibia (PON)

Prof K Jacobs Polytechnic of Namibia (PON) Technology and Human Resources for Industry
T Jansen Rhodes University Programme (THRIP)

DrW Kahn University of Kwa-Zulu Natal (UKZN) Technology Innovation Agency (TIA)

Prof DE Rawlings*** University of the Western Cape (UWC) Water Research Commission (WRC)

Dr H Volschenk Water Research Commission (WRC)

Extraordinary Africa

professors New Partnership for Africa’s Development (NEPAD)

Prof 8 Axcell International

Prof L Lynd Belgium

Prof BA Prior : -

Prof | Thevelein Katholik University Leuven

Prof D Toerien Brazil

Support staff University of Campinas

L J Daniels France
M Gey van Pittius Musée National d'Histoire Naturelle
R Jacobs Italy
MH Koopman Padova University
] Daniels J
LA Malherbe apan
M Stuurman Kobe University
T van der Merwe Kyushu University
L van der Westhuizen Tokyo University of Agriculture
W Wentzel University of Tokyo
Netherlands
* Chairperson Centraal Bureau voor Schimmelcuttures (CBS)
#* Vice-Rector: Research & Sweden
Innovation

Umed University
United States of America
Dartmouth College

¥ Acting dean
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4 DEPARTMENT OF BOTANY AND ZOOLOGY

Contact details Research interests

Tel 021 808 3236 Animal biodiversity; Antarctic and Southern-island research; behavioural ecology of

Fax 021 808 2405 vertebrates; Cape flora; climate change; community ecology; economic botany; conservation
genetics and phylogeography; ecotoxicology; ecotoxicogenomics; endocrine disruption;
evolutionary genomics of animals; evolutionary physiology of animals; fynbos ecology

Web www.sun.ac.za/botzoo and genomics; herpetology; indigenous plant use and medicinal plants; insect behaviour

and physiology; ecophysiology; invasion biology; macroecology; molecular systematics;
palaeontology; plant animal interactions; plant biodiversity; plant biochemistry; plant
biotechnology; plant ecology; plant ecophysiology; plant physiology and photosynthesis; plant
functional genomics; plant mycorrhiza-fungi; plant systematics; stress ecology; vertebrate
functional biology.

E-mail botzoo@sun.ac.za

Research highlights

The Department’s staff take pride in the fact that the majority of the research outputs are
published in high profile journals accredited with the Institute for Scientific Information (ISI).
Furthermore, members of the Department of Botany and Zoology received more than
R10 million in the form of research funding, and 75% of the academic staff have NRF ratings
(A=2;B=2C=5P=1Y=8).

The research productivity of the Department and the Centre for Invasion Biology (Cel+B), a
NRF/DST Centre of Excellence hosted by the Department, attracted 38 new postgraduate
students (18 honours; 16 MSc and four PhD). The Department and the Cel+B also attracted
many prominent national and international visitors and provide an academic home to 15
postdoctoral fellows from five
nationalities. Through these active
collaborations the Department
hosted Prof Ben Oldroyd and
Dr Madeleine Beekman of the
University of Sydney (Australia),
Prof Grzegorz Buczowski from
Purdue University (USA), Dr
Kyle Dexter of the University
of Edinburgh (Scotland), Prof
Vagner Benedito from West
Virginia University (USA),
Dr Laurel Serieys from the
University of California at
Los Angeles (USA), Dr Dane
Penetta of the University of
Melbourne (Australia) and Dr
Jessica Gurevitch from State
University of New York (USA).
Some of the national visitors
who also presented seminars in
the Department were Dr Jonathan Clark of the Schools Development Unit at the University

Photo: Anton Jordaan

Annual group picture of staff and

postgraduate students in the Department of ] }
Botany and Zoology at SU. of Cape Town, Prof Shirley Brooks from the Department of Geography and Environmental

Studies at the University of the Western Cape and Prof Rachel Wynberg from the
Department of Environmental and Geographical Science at the University of Cape Town.

Academic staff of the Department and the Cel+B attended and presented research at
several national and international conferences. On an international level, Dr Carol Simon
presented at the International Polychaete Conference in Sydney (Australia).

Dr Sophie von der Heyden was invited to join INDEEP's connectivity meeting at Tallahassee
(Florida, USA). INDEEP is an international network for scientific investigation of deep-sea
ecosystems. She also attended the Indo-Pacific working group on the Ecology and Evolution
of the Indo-Pacific at the National Evolutionary Synthesis Centre (NESCENT) in Durham,
(North Carolina, USA).

Prof Conrad Matthee visited collaborators at the University of Montpellier for a meeting of
the Groupement de Recherche International (GDRI). He delivered a plenary address at
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@ Research outputs

B Articles in accredited journals 140
M Editorial activities (books and journals) 42

B Books, conference proceedings, chapters in books 35
B Research reports |
M Patents & Technological developments I
[ MSc students graduated in 2013 |7
A PhD students graduated in 2013 Il

the 9th International Conference on Behaviour, Physiology and Genetics of Wildlife in Berlin
(Germany).

Prof David Richardson and Dr Jaco le Roux attended the 2013 meeting of the Ecology and
Management of Alien Plant Invasions (EMAPI) organisation in Pirenopolis (Brazil). During
their sabbaticals, Dr Carol Simon conducted research at Tohoku University in Sendai (Japan),
while Dr Jaco le Roux visited the Universities of Girona (Spain) and Montpellier (France).
Staff also attended a number of national conferences in South Africa.

The Department of Botany and Zoology is the home of choice for several research
associates who contribute towards research productivity. They are Profs Jan Nel, Eddie van
Dijk, Jan Giliomee, Dan Baird, Sophie Reinecke, Koot Reinecke, and DrrTed Oliver, Edmund
Pool, Willie Sirgel, Krystal Tolley, John Wilson, Colin Tillbury and Sue Jackson.

Academic affairs

At undergraduate and honours level, the Department was responsible for teaching six
modules in Biology (first year), |2 modules in Biodiversity and Ecology (second and

third year) and six modules in honours. In some of the larger or specialised subjects the
Department made use of teaching assistants. The Department contracted the following staff:
Dr Juri van den Heever (Biol | I'l, Honours Excursion), Dr Marinus de Jager (Biol 124,212,
124), Dr Kenneth Oberlander (Biol 124, [44), Dr Mhairi Alexander (BDE 364), MrVernon
Visser (Hons GIS course), Mr Christoff Truter (Biol 124, 154), Ms Natasha Mothapo (Biol
144, 154) and Mr Edward Archer (Biol 144, 154).

A new module on invasion biology has been designed and will be introduced during 2014.
The revised Biodiversity and Ecology programme implemented during 2012 produced the
first graduates at the end of 2013.The aim of the new programme is to allow students
exposure to a more focussed curriculum in Botany and Zoology and related subjects in
order to provide them with training in various aspects of biodiversity, evolution and ecology.
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The Department continued with the interactive tutorial system for small groups of first-
year learners with different levels of competencies. Dr Marnel Mouton took over as
academic coordinator of the tutorial programme from Prof Theresa Wossler: Dr Mouton
is also responsible for the development of course content for Introduction to Biology for
the Extended Degree Programme. Mr Edward Archer was appointed as a full time tutorial
assistant to aid in further development of the programme.

On postgraduate level 42 students successfully completed their degrees (14 Honours, |7
MSc and || PhD). At present there are 42 Masters and 30 PhD students registered in the
Department. During 2013, 16 MSc and four PhD students successfully presented project
proposals. Three upgrades from MSc to PhD were evaluated and recommended by the
Department's academic committees.

Service to the scientific community

Several staff acted as external examiners for courses or served on advisory panels to
various conservation and government bodies and on the editorial boards of several
prestigious journals.

Prof Michael Cherry served as associate editor of Emu and on the editorial board of Folia
Zooligia, as well as a trustee for the Kalahari Research Trust. Dr Allan Ellis served as board
secretary of the South African Association of Botanists. He is also associate editor of the
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Photo: Michael Rutzen

The SharkSafe project, developed by Prof
Conrad Matthee and PhD-student
Sara Andreotti, consists of rigid upright
pipes which resembles kelp when it floats

in water. Overlapping rows of pipes are
anchored to the seabed and stand upright
up to the height of the water during high
tide. A magnetic field is created by inserting
magnets into the pipes.This forms a “cage”
of loose pipes, so fish and other sea animals
can easily pass through the cage, while the
sharks are kept out.

Botanical Journal of the Linnaen Society and external examiner for the undergraduate Botany
course at the University of Cape Town (UCT). Dr Carol Simon acted as an abalone farm
consultant and as representative on the International Polychaete Association. She is editor of
African Zoology and the Zoology Society of South Africa’'s (ZSSA) Newsletter.

Dr Nokwanda Makunga acted as external examiner for the Universities of the Free State
and Cape Town. She is president of SAAB and principal investigator of a research project
in partnership with Footprint Management Solutions and funded by THRIP She served as
associate editor of the South African Journal of Botany as well as on the scientific committee
of the Medical Research Council's Research Day.

Prof Alex Valentine was on the advisory board of the JS Marais Park's Management
Committee, while Prof LeFras Mouton served on the advisory board of the Rooi Cederberg
Karoo Park and on the steering committee of SARCA (Southern African Reptile Conservation
Assessment). He serves on the editorial board of the African Journal of Herpetology and

is associate editor of African Zoology. He acted as coordinator of the Cape Herp Society
meetings and frequently contributed towards radio interviews in the Radio Sonder Grense
(RSG) programme “Hoe verklaar jy dit?”

ProfTerry Robinson served as an assessor for the National Research Foundation, is a board
member of the International Cytogenetic and Genome Society, was on the editorial boards
of the journals Chromosome Research and Cytogenetics and Genome Research and subject
editor for Heredity.

Prof Theresa Wossler served as assistant editor for the journal African Entomology, acted

as external examiner for Rhodes University and is active on the Helderberg Advisory
Committee. Prof Hannes van Wyk served on the steering committee of the Water
Research Commission and was a member of the evaluation panel for the Junior Captain
Scott Medal panel. He is the editor of the journal African Zoology. Prof Conrad Matthee was
a member of the Endangered Wildlife Trust Riverine Rabbit steering committee and served
as associate editor for the journals Koedoe, African Journal of Marine Science, Integrative and
Comparative Biology and Molecular Phylogenetics and Evolution. Prof Anton Pauw is trustee

of the Wildflower Conservation Trust, member of the Red Hill Conservation Group and
subject editor for the South African Journal of Botany.

Dr Susana Clusella-Trullas served on the editorial boards of the Journal of Thermal Biology,
Frontiers in Invertebrate Physiology and Austral Ecology. Dr Cang Hui served on the editorial
boards of the journals Biological Invasions, Applied Mathematical and Computational Sciences,
The Open Zoology Journal and The Scientific World Journal. Dr Jaco le Roux served on the grant
and rating review panel of the National Research Foundation, and on the Czech Science
Foundation'’s panel for grant reviews. He was associate editor of Biological Invasions. Dr
Sophie von der Heyden served on the NRF SARChi panel and was part of the organising
committee of the South African Marine Science Symposium.

Prof Leanne Dreyer was a scientific consultant for Woordeboek van die Afrikaanse Taal. She

is a core member of the DST-NRF Centre of Excellence in Tree Health Biotechnology. Prof
Savel Daniels served on the National Research Foundation (NRF) postdoctoral panel and
the steering committee of the South African National Biodiversity Institute (SANBI). Dr
Victor Rambau served on the committee for the Zoological Society of Southern Africa, and
as a panel member of the South African National Biodiversity Institute (SANBI). Prof Valdon
Smith was the editorial advisor of the journal Polar Record. Prof Dave Richardson served on
the editorial board of Diversity and Distributions, Ecology, Biodiversity and Conservation, as well
as Conservation Biology.

A number of staff members are members of the organisational structure, decision-making
and administering of funds for various service organisations, such as the South African
Association of Botanists (SAAB), the Agricultural Research Council (ARC), the Zoological
Society of Southern Africa (ZSSA), the South African Council for Natural Scientific
Professions (SACNSP), the South African National Biodiversity Institute-National Research
Foundation Biodiversity Focus Panel, the South African Society for Systematic Biology
Council (SASSB), the Global Biodiversity Information Facility, the Lagomorph Specialist
Group, the Onderstepoort Veterinary Research Institute, the Kalahari Research Trust, the
Helderberg Advisory Committee, the Riverine Rabbit Working Group Steering Committee,
the Water Research Commission (WRC) steering committee, the Junior Captain Scott panel,
South Africa Reptile Conservation Assessment (SARCA), the Wildflower Conservation Trust
and the South African National Biodiversity Institute (SANBI).

Some of the international service organisations we are accosiated with, are the Australian
Antarctic Division, Nederlandse Organisatie voor Wetenschappelijk Onderzoek(NWO)
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(Netherlands), the National Geographic Society Committee for Research and Exploration
(USA), the International Union for the Conservation of Nature, the European Union's
Organisation for Economic Cooperation and Development’s Amphibian panel, the UK
National Environmental Research Council and the Netherlands Institute for Ecological
Research.

Awards to staff and students

Noteworthy awards received by our academic staff for 2013 include the Havenga Prize
for Life Sciences which was awarded to Prof Dave Richardson. SharkSafe, a project by Prof
Conrad Matthee and PhD student Sara Andreotti, was selected as a recognised project for
the 2014 Cape Town World Design Capital.

Several of our students performed well at conferences and, in collaboration with their
supervisors, received outstanding awards. Mr Andrew David received the Best Student
Presentation award at the International Conference of Invertebrate Reproduction and
Development; Ms Natasha Mavengere received the Best Young Scientist award at the
[2th International Conference on Ecology and Management of Plant Invasions; Ms Tendai
Musvuugwa was awarded Best Student Presentation at the Student Conference on
Conservation Sciences in Nairobi (Kenya); Mr Chris Broeckhoven received the award for
the Best PhD presentation at the European Congress of Herpetology, with Ms Genevieve
Diedericks the runner-up at the same conference.

At the 39th annual meeting of the South Africa Association of Botanists the winners were
Dr Sjirk Geerts (SAAB Junior Bronze medal), Mr Christopher Johnson (Best Young Scientist)
and Dr Marinus de Jager (Best Oral Presentation). Ms Lona Mjindi won the Best Student
Poster award at the Aquaculture Association of South Africa’s conference.

Staff matters

Promotions from | January 2013 included Dr Anton Pauw and Dr Alex Valentine to
Associate Professors, and Dr Sophie von der Heyden to Senior Lecturer

During 2013, Prof Leanne Dreyer and Prof Savel Daniels was promoted to full professor,
Dr Allan Ellis and Dr Bruce Anderson to associate professor and Dr Jaco Le Roux to senior
lecturer The promotions are effective from | January 2014.

Professor Conrad Matthee received a B-rating and Dr Jaco le Roux a
Y-rating from the National Research Foundation. Dr Marnel Mouton
was appointed as lecturer in the extended degree programme from

[ July 2013 to December 2018. Professor Valdon Smith retired at the
end of 2013 after |7 years of service (of which six years as chair of the
Department of Botany). He will maintain a close relationship with the
Department as a research fellow.

Community interaction

A number of lecturers were involved in the Maties Science Winter
week under the leadership of Prof Leanne Dreyer. Learners were made
aware of the sustainable utilisation of biodiversity for both commercial
and cultural benefits. The Cel+B limbovane project continued to be very
successful in teaching biodiversity to teachers and high school scholars.

Prof Valdon Smith retired at the end
of 2013, after |17 years at Stellenbosch
University.

Science Annual Report | 2013

=}
(1:]
=
o0
=
—
3
[1-]
=
=3
o
-
-
(=]
—
o0
=
-
o0
=
o
N
(=]
(=]
(=
[}
-




90

_I DEPARTMENT OF BOTANY AND ZOOLOGY

=

NRF-rated researchers

Leading international researcher Prof Dave Richardson (biological invasions and conservation biogeography) | ProfTerry Robinson
(evolutionary genetics and phylogenomics of mammals)

Internationally acclaimed researcher Prof Conrad Matthee (molecular systematics and phylogeography) | ProfValdon Smith (Antarctic
and Southern Island biology and ecology)

Established researcher Prof Leanne Dreyer (evolution of the Cape Flora) | Prof Mike Cherry (behaviour ecology) | Prof Savel Daniels
(molecular systematics, phylogeography and conservation of invertebrata) | Prof Le Fras Mouton (evolutionary ecology of lizards) | Prof Alexander
Valentine (molecular physiology of host-microbe interactions of legumes in phosphorus deficient soils)

NRF Prestigious Awardee Dr C Hui (invasion biology, mathematical ecology)

Promising young researcher Dr Bruce Anderson (plant-animal interaction) | Dr Susana Clusella-Trullas (thermal adaptation of ectotherms
and implications for climate change) | Dr Allan Ellis (evolutionary ecology of plants and insects) | Dr Jaco le Roux (evolutionary biology and ecology
of plant invaders) | Dr Nokwanda Makunga (medicinal plant biotechnology) | Prof Anton Pauw (evolutionary ecology of plants and their pollinators)
I Dr Carol Simon (marine invertebrate reproduction and polychaete worm taxonomy) | Dr Sophie von der Heyden (marine molecular ecology and

conservation)

Staff

Academic

Prof CA Matthee*
Dr BC Anderson
Prof Ml Cherry

Dr S Clusella-Trullas
Prof SR Daniels
Prof LL Dreyer

Dr AG Ellis

Dr AF Flemming
DrJJ Le Roux

Dr NP Makunga
Prof PLN Mouton
Dr M Mouton

Prof CA Pauw

Dr RV Rambau

Prof DM Richardson
Prof TJ Robinson
DrTB Robinson

Dr CA Simon

Prof VR Smith

Prof A Valentine
Prof JH van Wyk

Dr S von der Heyden
Prof TC Wossler

Centre of Excellence for
Invasion Biology

Prof DM Richardson

Dr C Hui

* Executive head
** Director since May 2012

Extraordinary
professors

Prof AM Bauer
Prof S Barrett
Prof SL Chown
Prof KJ Gaston
Prof MA McGeogh
Prof L Mumba
Prof KTolley

Prof B van Wilgen

Support staff
L Willems*##
] Basson

A Fransman

F Gordon

RM Honing

S Johnson
DJD Julies

A Kleinert

] Law-Brown
R Robertson
MP Sauerman
M Siebritz

N Solomons
RCThompson
JP Williams

H Witbooi

Centre of Excellence for
Invasion Biology

K Coombe-Davis

S Davies

M De Morney

D du Plessis

M Gaertner

A Garthwaite

K Jumbam

S Kritzinger-Klopper
E Marais

C Momberg

E Nortje

R Olivier

C Scheepers

M van derVyver
JRU Wilson

#*% Principal secretary
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Collaboration and Funding

COLLABORATION

South Africa

Agricultural Research Council, Nietvoorbij

Agricultural Research Council, Pretoria

CapeNature

Cape Peninsula University of Technology (CPUT)

Council for Scientific and Industrial Research (CSIR),
Natural Resources and the Environment unit

Department of Agriculture, Forestry and Fisheries

Department of Environmental Affairs DST-NRF
Centre of Excellence inTree Health Biotechnology

Endangered Wildlife Trust

Forestry and Agricultural Biotechnology Institute
(FABI)

Iziko Museum of Cape Town

Medical Research Council (MRC)

Nelson Mandela Metropolitan University

Northwest University

Perishable Products Export Control Board (PPECB)

Plant Protection Research Institute

Rhodes University

Sasol Technology

South African Institute of Aquatic Biodiversity (SAIAB)

South African National Biodiversity Institute (SANBI)

South African National Parks (SANParks)

University of Cape Town

University of KwaZulu-Natal

University of Pretoria

University of Pretoria: Faculty of Veterinary Science

University of the Free State

University of Venda

University of the Western Cape

Working for Water Programme

International
Argentina

University of Cordoba
University of Rio Cuarto

Australia

Australian Antarctic Division

Australian National University

Commonwealth Scientific and Industrial Research
Organisation (CSIRO)

Curtin University of Technology

Department of Environment and Conservation,
Western Australia

James Cook University

Kings Park and Botanic Garden

Macquarie University

University of Adelaide: School of Earth
and Environmental Sciences; Australian Centre for
Evolutionary Biology & Biodiversity (ACEBB)

University of Melbourne

University of Queensland

University of Sydney

Belgium
University of Ghent: Flanders Institute for
Biotechnology

Brazil
Universidade Federal de Santa Catarina

Canada
Simon Frazer University
University of Toronto

China

Guangdong University of Technology
Hefei University of Technology
Lanzhou University

Kunming Institute of Botany

Czech Republic

Academy of Sciences of the Czech Republic
Botanical Institute

Charles University

Veterinary Research Institute, Brno

Denmark
University of Copenhagen

Finland
University of Jyvyskyla

France

Université Montpellier Il: Centre de Biologie pour
la Gestion de Populations; Centre d'Ecologie
Fonctionnelle et Evolutive; Institut des Sciences de
I'Evolution

Institut National de I'Environnement Industriel et des
Risques (INERIS)

Museum national d’'Histoire naturelle

National Centre for Scientific Research (CNRS)

Université de France-Comte

Université de Montpellier |

Université Paul Sabatier Toulouse Il

Germany

Alfred Wegener Institute for Polar and Marine
Research

University of Braunschweig

University of Freiburg

University of Hamburg

University of Leipzig

University of Wirzburg

Greece
Agricultural University of Athens

Hungary
Hungarian Academy of Sciences

India
India Institute of Science

Iran
Tarbiat Modares University

Italy
University of Bologna
University of Siena

Japan

Kyoto University

National Institute for Basic Biology
Kenya

University of Nairobi

The Netherlands

Data-Analyse Ecologie
Wageningen University

New Zealand

University of Auckland

Norway
University of Oslo

Poland
Jagelonian University
Institute of Botany, Polish Academy of Sciences

Science Annual Report | 2013

=}
(1:]
=
o0
=
—
3
[1-]
=
=3
o
-
-
(=]
—
o0
=
-
o0
=
o
N
(=]
(=]
(=
[}
-




92

_I DEPARTMENT OF BOTANY AND ZOOLOGY

Collaboration and Funding

Portugal

Instituto Superior de Psicologia Aplicada (IPSA)

Technical University of Lisbon
University of Evora

Spain

Centre Technoldgic Forestal de Catalunya
Dofiana Biological Station

National Museum of Natural Sciences
Universidad de Girona

Universidad de Oviedo

Universidad Pablo de Olavido
Universidad de Valéncia

Sweden

Lund University

Stockholm University

Swedish University of Agricultural Sciences

Switzerland
University of Zurich
University of Lausanne

United Kingdom

British Antarctic Survey

British Trust for Ornithology

Cambridge University

Plymouth Marine Laboratory

Queen Mary College, University of London
Royal Botanic Gardens Kew

University of Sheffield

United States of America

Cornell University

Field Museum Chicago

Florida State University

The Samuel Roberts Noble Foundation
University of California (Berkeley)
University of California (Davis)
University of California (Santa Cruz)
University of Hawaii

University of South Georgia
University of Vermont

University of Villanova

University of Wisconsin

West Virginia University

FUNDING

British Ecological Society

Claude Leon Foundation

Centre National de la Recherche Scientifique (CNRS)

Citrus Research International

Council for Scientific and Industrial Research (CSIR)

Department of Agriculture, Forestry & Fisheries
(DAFF)

Department of Science and Technology (DST)

Ernst Oppenheimer Fellowship Trust Fund

German Academic Exchange Service (DAAD)

University of Montpellier; France

National Geographic Society of America

National Natural Science Foundation of China
(NSFC)

National Research Foundation (NRF)

Oppenheimer Memorial Trust

Royal Society, United Kingdom

Sasol Technology

South African Biosystematics Initiative (SABI)

South African National Antarctic Program (SANAP)

Stellenbosch University (SU)

Table Mountain Fund

Thuthuka

Water Research Commission (WRC)

Working for Water (WfW) Programme
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Mathematics, Applied Mathematics, Computer Science

Contact details

Tel 021 808 3282

Fax 021 808 3823

E-mail rewitzky@sun.ac.za
Web mathsci@sun.ac.za

Applied Mathematics http://dip.sun.ac.za
Computer Science http://cs.sun.ac.za

Mathematics http://maths.sun.ac.za

Prof Mapundi Banda and Prof
Florian Breuer delivered their inaugural
lectures during 201 3.

Research interests

Algebra and number theory; analysis, topology and category theory; approximation

theory, computational mathematics, numerical analysis and scientific computing; discrete
mathematics; financial mathematics; mathematical and computational biology; machine
learning and computer vision; IP networks; automata theory and formal languages; program
verification; flow modelling in porous media; software engineering.

Research highlights

Research outputs in Mathematics, Applied Mathematics and Computer Science have been
strengthened over the past year: This is reflected by the increased number of publications in
journals of high standing, research presentations at national and international conferences,
the strengthening of collaborations with internationally recognised researchers at leading
research institutions and the industry.

Two new professors in the Department showcased their research at their inaugural
lectures. Prof Florian Breuer presented his lecture titled “The Parallel Worlds of Number
Theory” on 15 August, and Prof Mapundi Banda presented his lecture titled “Doing the
Maths of fluid flow networks” on 10 October.

Many of our academic staff made short research visits abroad while four of our active
researchers were fortunate to take longer research leave.

After a dedicated three-year term as the convenor of the Engineering Mathematics
Module, Prof Sonja Mouton enjoyed a well-deserved six-month research sabbatical.

In addition to making progress with two projects, she participated in the Positivity VII
Congress in Leiden (Netherlands); and the Banach Algebras and Applications Congress in
Gothenburg (Sweden).

Dr Bruce Bartlett spent a productive research sabbatical in the UK, visiting the University
of Sheffield and the University of Oxford. The latter visit led to a Research Fellowship in
the newly established Quantum Mathematics and Computation research group of the
Mathematical Institute at the University of Oxford.

During a full year research sabbatical, Dr Arnold Keet made significant progress on two
substantial research problems and also spent time writing up his graduate course notes on
algebraic number theory for publication as a graduate textbook.

Mr Jacques Swanepoel took research leave for the year to complete his doctoral research
with the aim of submitting his thesis by the end of 2014.

Researchers have also been recognised for their significant contributions
to their respective specialist research areas through participation in joint
publications. On invitation, Prof Helmut Prodinger has written a special
chapter on Analytic Combinatorics for a book edited by the American
mathematician Miklos Bona and due to appear in 2014.

Prof André Weideman completed a major survey paper of nearly 70
pages, titled “The Exponentially Convergent Trapezoidal Rule”, with Prof
Nick Trefethen (Oxford University) for publication in SIAM Reviews. In this
paper the mathematics and history of this phenomenon are reviewed and
it is shown that far from being a curiosity, it is linked with computational
methods across all scientific computing.

Prof Lynette van Zijl and Prof Jaco Geldenhuys contributed a chapter titled
“Symmetric Difference NFAs: State of the Art” in the book Formal Aspects
of Computing edited by S Gruner and B Watson, published by ShakerVerlag in 2013.This
chapter provides a complete survey of the field of symmetric difference automata. Special
attention is paid to the case of unary automata.

One of Prof Marcel Wild's Mathematica algorithms has inspired an implementation in
the programming language C++ by Prof Mohammed Zaki for application to real world
problems in frequent set mining (a prominent field of data mining).
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@ Research outputs

I Articles in accredited journals 60

B Books, conference proceedings, chapters in books 28
B MSc students graduated in Dec 2013/Mar 2014 23
B PhD students graduated in Dec 2013/Mar 2014 3

Academic affairs

We remain dedicated to promote teaching and learning for all undergraduate students
taking modules in mathematical sciences. This includes appropriate support which caters
for the range of abilities and interests of students in mathematics, applied mathematics and
computer science.

In order to enrich those undergraduate students with a special enthusiasm for Mathematics,
Applied Mathematics and Computer Science, we presented an undergraduate seminar
series in each discipline. All the Computer Science seminars, organised by Prof Lynette van
Zijl, will be opened to all undergraduate students on campus from 2014 onwards.

Enhancement lectures with online courses or resources have been investigated and
implemented by several lecturers. This includes the use of MIT Open Courseware system as
part of Dr Bruce Bartlett's teaching of the second year Analysis module in the Mathematics
Division.

Participation of undergraduate students in national and international contests has been
encouraged by Prof Stephan Wagner, Dr Steve Kroon and Dr Willie Brink. The students
particularly enjoy the multi- and cross-disciplinary nature of the contests and did extremely
well. In the Standard Bank IT Challenge, the Computer Science@Maties top team (Gerard
Louw, Robert Ketteringham, Nikita Hiralal and Alex Wright) were placed second in South
Africa. This team took the fourth place at the Association for Computing Machinery's (ACM)
International Collegiate Programming Context (ICPC) Regionals in Sub-Saharan Africa.

A team of three of our third-year stars (Mark Chimes, Desislava Nikolov and Francois

Koch van Niekerk) participated in the International Mathematics Competition (IMC) for
university students that took place in Blagoevgrad (Bulgaria) from 6 to | | August. It was the
first time ever that South African universities (there were also two teams from UCT and
Wits) participated with a full team in this event. Altogether, 321 students representing 72
universities from all over the world participated in the IMC. All three of our students earned
themselves Honorable Mentions, definitely a worthwhile experience for our participants.

A total of 26 students (13 South African students and |3 students from Africa) in the
Department were awarded PhD and Masters’ degrees. These included three PhDs in
Mathematics, four MSc degrees (cum laude) in Applied Mathematics, three MSc degrees
(cum laude) in Computer Science, nine MSc degrees (cum laude) in Mathematics, one
MSc degree in Applied Mathematics, two MSc degrees in Computer Science and four MSc
degrees in Mathematics. Among those graduating with an MSc in Computer Science (cum
laude) was MrWillem Bester.
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About 20 Honours students graduate from our Department annually. Most of these
students take up employment offers at South African financial institutions, IT companies
and research and development institutes such as the Council for Scientific and Industrial
Research (CSIR). It remains a challenge for all three divisions to attract more South African
students to pursue (either full-time or part-time) masters’ and doctoral studies.

Service to the scientific community

The international biennial Conference on Arithmetic Geometry, organised by Prof Florian
Breuer and Prof Barry Green, was hosted by the Mathematics Division. Seventeen
international visitors from France, Germany, Japan, Madagascar, the Netherlands, Switzerland,
UK and the USA attended.

The 37th annual South African Symposium on Numerical Analysis and Applied Mathematics
was hosted by the Applied Mathematics Division. Invited speakers included Prof Mark
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The Stellenbosch University’s Medal for
the Best Masters Student in the Faculty
of Science in 2013 was awarded to
Mr Jan Buys.

Ablowitz (University of Colorado), Prof Jean-Paul Berrut (University of Fribourg), Prof
Susanne Brenner (Louisiana State University), Prof Bengt Fornberg (University of Colorado),
Prof Jan Nordstrém (Linkoping University), Prof Jie Shen (Purdue University), Prof Alastair
Spence (University of Bath). A special session was devoted to the 60th birthday celebrations
of Prof Ben Herbst from the Applied Mathematics Division.

The Southern Africa Mathematical Sciences Association (SAMSA) conference was held in
Stellenbosch. It was co-hosted by the University of Cape Town, University of Stellenbosch,
University of Western Cape and the Cape Peninsula University of Technology. The theme for
the conference was “Capacity building in the Mathematical Sciences: prospects, successes and
challenges in the Southern African context’.

An annual forum, the International Conference on Logic for Programming, Artificial
Intelligence and Reasoning (LPAR), was held in Stellenbosch. Leading researchers from all
over the world presented new results and discussed advances in the areas of automated
reasoning, computational logic, programming languages and their applications. Prof Bernd
Fischer was the general chair together with Prof Geoff Sutcliffe (University of Miami).

The first Workshop on Mathematical Structures was organised by Prof Ingrid Rewitzky and
Dr Zurab Janelidze. This was the first of a series of workshops to be organised by the Centre
for Mathematical Structures that is being established in the Department of Mathematical
Sciences. The aim is to exhibit the role of different types of mathematical structures across
various fields in mathematics, computer science, physics, biology and other disciplines. The
theme of the first workshop was “Ordered sets in computer science and homological
algebra”. It was hosted by Stellenbosch University together with the African Institute for
Mathematical Sciences (AIMS) and attracted 30 participants. The workshop included invited
talks, intensive courses and research activities such as discussions and presentations. For
student participants, this served as preparation for further postgraduate study in an area
closely related to the theme of the workshop. Researchers participating in the workshop
had an opportunity to explore new links between different research areas.

A workshop on graph theory was organised by Prof Stephan Wagner and Prof Peter
Dankelmann (University of Johannesburg) at AIMS. Although the focus was on joint work on
different research problems, there were also research talks, aimed at postgraduate students.

Dr Sonia Woudberg, treasurer of the Southern African Society of Rheology (SASOR) for
the period 2012 to 2014, was the main organiser of the SASOR short course held at the
Plastics Federation in Midrand.

Awards to staff and students

At the Rector's Dinner for Top-Performing Students, hosted by the First-year Academy, 30
top-performing first-years of 2012 were honoured. Special recognition was also given to
the lecturers who contributed most to their academic success, according to these students.
Of the nine lecturers from the Faculty of Science honoured at the evening, four were from
the Department of Mathematical Sciences, namely Dr Arnold Muller; Ms Bessie Burger; Prof
Florian Breuer and Prof Johan de Villiers.

Prof Florian Breuer received a Faculty of Science research incentive award for his paper
“Special subvarieties of Drinfeld modular varieties” appearing in the Journal Fiir Die Reine
und Angewandte Mathematik. This journal is ranked as being in the top 10% of Mathematics
journals based on article impact score using the Science Citation Index , the latter being the
criteria used for the faculty’s incentive scheme.

Prof Helmut Prodinger and Prof Stephan Wagner were among the 39 SU staff members
who were rewarded for excellent research by the Vice-rector: Research and Innovation.
They were among the | | of these researchers who made the biggest contribution in terms
of the publication units of the Department of Higher Education and Training; and who
produced the highest number of accredited research publications in collaboration with their
national and international research partners and students. The adjudication was based on the
accredited publications of 201 1.

Mr Jan Buys received the Stellenbosch University's Medal for the Best Masters Student in
the Faculty of Science in 2013. His thesis, titled “Chorale Harmonization with Weighted
Finite-state Transducers”, was completed under the supervision of Prof Brink van der Merwe
in the research area of Natural Language Processing. He is pursuing his doctoral research

in Machine Learning and Computer Linguistics at the University of Oxford under the
supervision of Dr Phil Blunsom.
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Every August the Department of Science and Technology (DST) hosts the South African
Women in Science Awards (WISA) to recognise and reward the achievements of women
scientists and researchers in South Africa. Computer Science masters’ student, Ms Heila-
Marié van der Merwe, was awarded a Tata scholarship for a Master's degree. Heila obtained
her BSc degree (2010) and BScHons degree (201 1) in Computer Science (cum laude) from
Stellenbosch University. In 2012 she started studying towards a MSc in Computer Science.
Her research focuses on deriving a way in which to detect errors and security and energy
problems in Android mobile applications. Wanting to continue with a PhD, she also strives to
become a successful researcher in her field, not only to further basic academic and applied
research, but also to encourage other women to pursue academic excellence.

Mr Dirk Brand, an Honours student in Computer Science, presented his research project
prepared under the supervision of Dr Steve Kroon at the South African Postgraduate
Student Symposium for the Natural Sciences at the University of Pretoria. He won the
second prize in the Physics, Mathematics, Statistics, and Information Technology stream. In his
project, Dirk used artificial intelligence techniques to construct a computer player for the
board game "Risk”.

Staff matters

During the year the ad hominem promotion of several staff members were approved with
effect from | January 2014. In Mathematics, Prof Stephan Wagner and Dr Zurab Janelidze
were promoted to full Professor and Associate Professor: In Computer Science, Prof Lynette
van Zijl was promoted to full Professor and Dr Jaco Geldenhuys to Associate Professor.

Prof Bernd Fischer took up the position of Associate Professor in February 2013 in
Computer Science. His expertise strengthened the System Software Verification research
group. He was promoted to full Professor from | January 2014. In Mathematics, Dr Gareth
Boxall and Dr Dimbinaina Ralaivaosaona took up lectureships in April 2013 and July

2013, respectively. Dr Boxall's research expertise lies in Model Theory and Logic, and Dr
Ralaivaosaona’s in Probabilistic Combinatorics.

Prof Francois Smit was appointed for a second two-year term (2014-2015) as the Applied
Mathematics Division Head, and Prof Lynette van Zijl was appointed the Computer Science
Division Head for a two-year period (2014-2015).

Dr McElory Hoffman resigned in September after |5 years of service to the university to
devote his time and energy to a business venture in machine learning.

Dr Bruce Bartlett has been granted unpaid leave to take up a two-year research fellowship
at the University of Oxford in the Quantum Mathematics and Computation research group
at the Mathematical Institute.

Three vacancies in the Department were filled with appointments of upcoming young
academics. In Computer Science, MrWillem Bester was appointed Junior Lecturer in January
2014 and will strengthen the System Software Verification research group. In Mathematics,
Dr James Gray was appointed as Lecturer in February 2014. He will be part of the research
focus on Foundations of Mathematics, in particular, categorical algebra.

Community service

The first Computer Science@Maties Career Day was hosted on 22 August on campus.
Companies regularly contact the Computer Science division in connection with job
opportunities for Computer Science students who are about to finish their studies. The
event had the format of an open day where the various companies set up branded stations
with representatives who were ready to talk to the students who attended the event.
Nineteen companies took part in the event and the student turnout was excellent. Given
the positive feedback from all participants we plan to make this an annual event.

Our department offered training sessions for the Boland teams participating in the Southern
African Interprovincial Mathematics Olympiad. Both the junior (Grades 8 and 9) and the
senior (Grades 10 to 12) section were won by the Western Province A teams this year The
Boland A teams came 8th out of 28 teams (Juniors) and 0th out of 28 teams (Seniors)
respectively.

More than 180 students from 10 different universities participated in the second edition
of the South African Tertiary Mathematics Olympiad. Prof Stephan Wagner was part of the
organising and problem selection committee. The competition turned into a triumph for
UCT, who occupied the first five places. However, Stellenbosch students also did well, with

Science Annual Report | 2013

Ms Heila-Marié van der Merwe
was awarded a Tata scholarship for an MSc
in Computer Science.
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Prof Stephan Wagner with two
learners from Limpopo during the South
African Maths Foundation’s learner
development camp, held at Stellenbosch
University.
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four of them in shared sixth place and four more among the top 20.

More than 70 high school learners from South Africa, Zimbabwe, Nigeria and Tunisia
participated in the South African Maths Foundation’s learner development

camp. Hosted by the Mathematics Division, the aim of the camp was to
prepare some of the brightest young minds in the country for the 55th
International Mathematics Olympiad that will take place from 3 to |3 July
2014 in Cape Town.

Biweekly Olympiad training classes were offered as part of the nationwide
Sivangoba project. Mr Pieter Maritz was the coordinator and the classes were
offered by Ms Melissa Kistner (masters’ student in engineering; juniors) and
Prof Stephan Wagner (seniors).

Dr Hardus Diedericks and Prof Francois Smit presented a two-day workshop
on numerical modelling at the eThekwini Municipality.

Dr Sonia Woudberg was invited as guest speaker at the academic awards
evening at Tygerberg High School, from where she matriculated. She was also

invited to speak to the new Grade 8 learners during the school’s information
evening, and was part of a video of the school's alumni to attract and inspire newcomers to

the school.

Prof Florian Breuer's panoramic and surreal photograph of quiver trees and the Milky Way
was shortlisted in the open category for the World Photography Awards. With over 122 000
entries from 170 countries, the World Photography Awards is one of the world's leading
global photographic awards programmes.

NRF-rated researchers

Leading international researcher Prof Helmut Prodinger (andlysis of algorithms, number theory and combinatorics)

Internationally acclaimed researcher Prof Ben Herbst (computer vision and machine learning) | Prof Leon van Wyk (ring theory and
matrix algebras) | Prof Willem Visser (software failure, software engineering and software development) | Prof André Weideman (numerical analysis

and scientific computation)

Established researcher Prof MK Banda (numerical methods for flow and transport processes) | Prof B Fischer (software engineering) |
Dr Jaco Geldenhuys (software engineering, specifically model checking and process algebra) | Dr Sonja Mouton (banach algebras and spectral theory)
Dr F Nyabadza (mathematical biology) | Prof Ingrid Rewitzky (mathematics of computer science) | Prof Brink van der Merwe (automata theory) |

Prof Lynette van Zijl (theoretical computer science and assistive technologies)

Promising young researcher Prof Florian Breuer (number theory) | Dr Zurab Janelidze (category theory and universal algebra) |
Prof Stephan Wagner (combinatorics and graph theory)

Staff

Academic

Prof IM Rewitzky*
Prof MK Banda
Dr B Bartlett

DR G Boxall

Prof F Breuer
DrWH Brink

EJ Burger

Dr ] Coetzer

Dr GH Diedericks
Prof B Fischer
Prof A Fransman
Dr | Geldenhuys

| Govender

Prof BW Green
Dr PJP Grobler
Prof | Hargrove
HA Haroldt

Prof BM Herbst
Dr M Hoffman

Dr K-T Howell

Dr CP Inggs

Dr Z Janelidze

Dr AP Keet

Dr RS Kroon

Dr MF Maritz

Prof S Mouton

Dr MA Muller

Dr NL Muller

Dr CG Naude

Dr F Nyabadza

Dr P Ouwehand
Prof H Prodinger
Dr N Ralaivaosaona
Prof GJF Smit

JP Swanepoel

Prof AB van der Merwe
Dr S van der Walt
Prof L van Wyk
Prof L van Zijl

Prof W Visser

Prof S Wagner

Prof JAC Weideman
LK Wessels

Prof M Wild

Dr S Woudberg

* Executive head

Extraordinary
professors
Prof JM de Villiers
Prof MB Dwyer
Prof T Krzesinski
Prof HE Porst
Prof JW Sanders

Extraordinary associate
professors

Prof K Scheffler

Prof A Welte
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Extraordinary senior
lecturer
Dr R Ghomrasni

Extraordinary lecturer
Dr R Ouifki

Support staff
A Adams

L Adams

W Bester

W lIsaacs

B Jacobs

OM Marais
MM Rhoda
AL Roman

D Stephanus
M van Niekerk



Collaboration and Funding

COLLABORATION

South Africa

African Institute for Mathematical Sciences (AIMS)
Council for Scientific and Industrial Research (CSIR)
Denel

Gensec Asset Management

iThemba Labs

Nelson Mandela Metropolitan University

Reutech Radar Systems

Rheinmetall Denel Munition (Pty) Ltd

SASOL

University of Pretoria

University of the Witwatersrand

Africa

National University of Science and Technology
(Zimbabwe)

Université d’Antananarivo (Madagascar)

University of Botswana (Botswana)

International
Argentina
Instituto Technoldgico de Buenos Aries (ITBA)

Australia
University of Melbourne

Austria

Alpen Adria Universitat Klagenfurt
Graz University of Technology
Vienna University of Technology

Belgium
Université catholique de Louvain

Germany

University of Kassel
University of Tubingen
Technische Universitdt Berlin

Hungary
Hungarian Academy of Sciences
University of Miskolc

Ireland

Trinity College Dublin

Mexico

Universidad Nacional Auténoma de México

Poland
National Institute of Telecommunications
University of Warsaw

Portugal
Centre for Mathematics University of Coimbra

Romania
University of Bucharest

Russia
Joint Institute for Nuclear Research (JINR)
Moscow State Pedagogical University

Serbia
University of Kragujevac
University of Novi Sad

Switzerland
ETH Zirich

United Kingdom
University of Birmingham
University of Southampton

United States of America

Georgia Southern University
NASA Ames Research Centre
Texas A&M International University
University of Colorado Boulder
University of Nebraska-Lincoln

FUNDING

Armscor

Bureau for Industrial Mathematics at Stellenbosch
University (BIMUS)

Mellon Early Researcher Career Programme
(Mentorship Programme)

National Research Foundation Bilateral Cooperation:

Hungary
National Research Foundation Incentive Funding
Nokia Siemens Networks
Stellenbosch University
Telkom
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PUBLIKASIELYS | PUBLICATION LIST

AARDWETENSKAPPE * EARTH SCIENCES

Tydskrifartikels (gesubsidieer) | Journal articles (subsidised)

ALDRIDGE R}, MURDOCK DJE, GABBOTT SE, THERON JN.

A 17-Element condont apparatus from the Soom Shale Lagerstitte (Upper
Ordovovician), South Africa. Palaeontology 2013; 56(2) : 261-276.

CHALAPATHI RAO NV, LEHMANN B, BELOUSOVA E, FREI D,
MAINKAR D. Petrology, Bulk-Rock Geochemistry, Indicator Mineral Composition
and Zircon U-Pb Geochronology of the End-Cretaceous Diamondiferous Mainpur
Orangeites, Bastar Craton, Central India. Journal of the Geological Society of India 2013;
1:93-121.

CLEMENS )JD, ELBURG MA. Comment — Origin of enclaves in S-type granites
of the Lachlan Fold Belt. Lithos 2013; 175-176 :351-352.

DECOU A, VON EYNATTEN H, DUNKL I, FREI D, WORNER G. Late
Eocene to Early Miocene Andean uplift inferred from detrital zircon fission track and
U-Pb dating of Cenozoic forearc sediments (15-18°S). Journal of South American Earth
Sciences 2013;45 :6-23.

FIETZ S, HUGUET C, RUEDA G, HAMBACH B, ROSELL-MELE A.
Hydroxylated isoprenoidal GDGTs in the Nordic Seas. Marine Chemistry 2013; 152 : 1-10.
FIETZ S, PRAHL FG, MORALEDA N, ROSELL-MELE A. Eolian transport
of glycerol dialkyl glycerol tetraethers(GDGTs) off northwest Africa. Organic
Geochemistry 2013;64 :112-118.

HAIDER VL, DUNKL I, VON EYNATTEN H, DING L, FREI D,
ZHANG L. Cretaceous to Cenozoic evolution of the northern Lhasa Terrane and
the Early Paleogene development of peneplains at Nam. Co, Tibertan Plateau. Journal of
Asian Earth Sciences 2013;70 :79-98.

HAJNA J, ZAK J, KACHLIK V, DORR W, GERDES A. Neoproterozoic

to early Cambrian Franciscan-type mélanges in the Tepla-Barrandian unit, Bohemian
Massif: Evidence of modern-style accretionary processes along the Cadomian active
margin of Gondwana:. Precambrian Research 2013;224 : 653-670.

HETZEL R, DUNKL I, HAIDER V, STROBL M, VON EYNATTEN H,
DING L, FREI D. Peneplain formation in southern Tibet predates the India-Asia
collision and plateau uplift. Geology 2013; 41 :297-298.

HUGUET C, FIETZ S, ROSELL-MELE A. Global distribution patterns of
hydroxyl glycerol dialkyl glycerol tetraethers. Organic Geochemistry 2013;57 : 107-118.
KAUR P, ZEH A, CHAUDHRI N, GERDES A, OKRUSCH M. Nature of
magmatism and sedimentation at a Columbia active margin: Insights from combined
U-Pb and Lu-Hf isotope data of detrital zircons from NW India. Gondwana Research
2013;23 : 1040-1052.

KOKSAL S, TOKSOY-KOLSA; F, GONCUOGLU MC, MOLLER A,
GERDES A, FREI D. 3.8 Ga zircons sampled by Neogene ignimbrite eruptions in
Central Anatolia. Geology 2013; 41 :307.

KOKSAL S, TOKSOY-KOLSA; F, GONCUOGLU MC, MOLLER A,
GERDES A, FREI D. Crustal source of the Late Cretaceous Satansari monzonite
stock ( central Anatolia —Turkey) and its significance for the Alpine geodynamic
evolution. Journal of Geodynamics 2013; 65 : 82-93.

LAURIE A, STEVENS G, VAN HUNEN ).The end of continental growth by
TTG magmatism. Terra Nova 2013; 25 : 130-136.

MACEY PH, MILLER JA, ROWE CD, GRANTHAM GH, SIEGFRIED
P, ARMSTRONG RA, KEMP }J, BACALAU ). Geology of the Monapo Klippe,
NE Mozambique and its significance for assembly of central Gondwana. Precambrian
Research 2013;233 :259-281.

MELLETON ), GLOAGUEN E, FREI D, NOVAK M, BREITER K. How
are the emplacement of rare-element pegmatites, regional metamorphism interrelated
in the Moldanubian Doman of the Variscan Boehemian Massif, Czech Republic?
Canadian Mineralogist 2012;50 : 1751-1773.

MILLER JA, FABER C, ROWE CD, MACEY PH, DU PLESSIS A.
Eastward transport of the Monapo Klippe, Mozambique determined from field
kinematics and computed tomography and implications for late tectonics in central
Gondwana. Precambrian Research 2013; 237 : 101-115.

MILLONIG L), GERDES A, GROAT LA The effect of amphibolite facies
metamorphism on the U-Th-Pb geochronology of accessory minerals from meta-
carbonatites and associated meta-alkaline rocks. Chemical Geology 2013; 353 : 199-209.
MOLONEY CL, FENNESSY ST, GIBBONS M}, ROYCHOUDHURY
AN, SHILLINGTON FA, VON DER HEYDEN BP, WATERMEYER K.
Reviewing evidence of marine ecosystem change off South Africa. African Journal of
Marine Science 2013; 35(3) : 427-448.

NILSSON MKM, KLAUSEN MB, SODERLUND U, ERNST RE. Precise U-Pb
ages and geochemistry of Palaeoproterozoic mafic dykes from southern West Greenland:
Linking the North Atlantic and the Dharwar cratons. Lithos 2013; 174 :255-270.
PHILANDER C, ROZENDAAL A The application of a novel geometallurgical
template model to characterise the Namakwa Sands heavy mineral deposit, West
Coast of South Africa. Minerals Engineering 2013;52 : 82-94.

ROMANO R, LANA C, ALKMIM FF, STEVENS G, ARMSTRONG RA.
Stabilization of the southern portion of the Sdo Francisco craton, SE Brazil, through a
long-lived period of potassic magmatism. Precambrian Research 2013;224 : 143-159.
ROYCHOUDHURY AN, COWAN D, PORTER D, VALVERDE

A Dissimilatory sulphate reduction in hypersaline coastal pans: an integrated
microbiological and geochemical study. Geobiology 2013; Il :224-233.
ROZENDAAL A, HORN RG.Textural, mineralogical and chemical characteristics
of copper reverb furnace smelter slag of the Okiep Copper District, South Africa.
Minerals Engineering 2013;52 : 184-190.

SMITH M, ROYCHOUDHURY AN. Mobilisation of Iron from rocks in a fractured
aquifer: Lithological and geochemical controls. Applied Geochemistry 2013;31 : 171-186.
SZILAS K, VAN HINSBERG V, KISTERS AFM, HOFFMANN JE,
WINDLEY BF, KOKFELT TF, SCHERSTEN A, FREI R, ROSING MT,
MUNKER C.Remnants of arc-related Mesoarchaean oceanic crust in the Tartoq
Group of SW Greenland. Gondwana Research 2013; 23 : 436-451.
TICHOMIROWA M, WHITEHOUSE M), GERDES A, GOTZE )
SCHULZ B, BELYATSKY BYV. Different zircon recrystallization types in
carbonatites caused by magma mixing: Evidence from U-Pb dating, trace element and
isotope composition (Hf and O) of zircons from two Precambrian carbonatites from
Fennoscandia. Chemical Geology 2013;353 : 173-198.

TREASURE AM, MOLONEY C, BESTER MN, MCQUAID

CD, FINDLAY KP, BEST PB, COWAN DA, DE BRUYN

PJN, DORRINGTON RA, FAGERENG A, FRONEMAN PW,
GRANTHAM GH, HUNT BPV, MEIKLEJOHN KI, PAKHOMOV

E, ROYCHOUDHURY AN, RYAN PG, SMITH VR, CHOWN SL,
ANSORGE 1). South African research in the Southern Ocean: New opportunities
but serious challenges. South African Journal of Science 2013; 109(3/4) : 1-4.
WILLNER AP, BARR SM, GERDES A, MASSONNE HJ, WHITE CE.
Origin and evolution of Avalonia: evidence from U-Pb and Lu-Hf isotopes in zircon
from the Mira terrane, Canada, and the Stavelot-Venn Massif, Belguim. Journal of the
Geological Society 2013; 170 :769-784.

WOTZLAW ]-F, SCHALTEGGER U, FRICK DA, DUNGAN MA,
GERDES A, GUNTHER D.Tracking the evolution of large-volume silicic magma
reservoirs from assembly to supereruption. Geology 2013;41(8) : 867-870.
ZLATKIN O, AVIGAD D, GERDES A. Evolution and provenance of
Neoproterozoic basement and Lower Paleozoic siliciclastic cover of the Menderes
Massif (western Taurides): Coupled U-Pb-Hf zircon isotope geochemistry. Gondwana
Research 2013;23 :682-700.

Tydskrifartikels (ongesubsidieer) | Journal Articles (non-subsidised)

HEINRICHS T, SIEGESMUND S, FREI D, DROBE M, SCHULZ B.
Provenance signatures from whole-rock geochemistry and detrital zircon ages

of metasediments from The Austroalpine Basement South of the Tauern Window
(Eastern Tyrol, Austria). Geo-Alp 2013;9 : 156-185.

PHILLIPS GN, CLEMENS ]D. Strathbogie batholith: field-based subdivision of
a large granitic intrusion in central Victoria, Australia. Applied Earth Science (Trans. Inst.
Min. Metall. B) 2013; 122 : 36-55.

PHILLIPS GN.Witwatersrand gold: discovery matters. Applied Earth Science(Trans.
Inst. Min.Metall.B) 2013; 122(2) : 122-127.

Verrigtinge internasionaal | Proceedings international

RUDNICK T, ROZENDAAL A. Genesis of the stratiform BH-t Swartberg Cu-Pb-
Zn-Ag deposit, Northern Cape, South Africa. | 2th Biennial SGA Meeting, UPPSALA UN,
UPPSALA, Sweden, s 2013:671-674.

Doktoraal afgehandel | Doctoral completed

LAURIE A.An experimental investigation of the water fluxed partial melting of eclogite to
produce Earth’s early felsic continental crust. PhD, 2013. 60 pp. Promotor: Stevens G.
VON DER HEYDEN BP. Distribution and characterization of marine iron-rich particles.
PhD, 2013. 157 pp. Promotor: Roychoudhury AN. Medepromotor: Myneni SCB.

BIOCHEMIE * BIOCHEMISTRY

Tydskrifartikels (gesubsidieer) | Journal articles (subsidised)

AFRICANDER D, LOUW R, HAPGOOD JP.Investigating the anti-
mineralocorticoid properties of synthetic progestins used in hormone therapy.
Biochemical and Biophysical Research Communications 2013;433 :305-310.
ALBERTS P, KIDD M, STANDER MA, NIEUWOUDT HH, TREDOUX
AG]), DE VILLIERS A). Quantitative survey of 3-alkyl-2-methoxypyrazines and
first confirmation of 3-ethyl-2-methoxypyrazine in South African Sauvignon blanc
wines. South African Journal of Enology and Viticulture 2013; 34(1) : 54-67.

AUDOUIN M, PREISER R, NIENABER S, DOWNSBOROUGH L,
LANZ J, MAVENGAHAMA S. Exploring the implications of critical complexity
for the study of social-ecological systems. Ecology and Society 2013; 18(3) :Art.#12.
BLOEM LM, STORBECK K-H, SCHLOMS L, SWART AC.

| 1B-Hydroxyandrostenedione returns to the steroid arena: Biosynthesis, metabolism
and function. Molecules 2013; 18 : 13228-13244.

BURGER H-M, SHEPHARD GS, LOUW W, RHEEDER JP,
GELDERBLOM WCA The mycotoxin distribution in maize milling fractions under
experimental conditions. International Journal of Food Microbiology 2013; 165 :57-64.
CILLIERS FP, BIGGS HC, BLIGNAUT S, CHOLES AG, HOFMEYR
J-HS, JEWITT GPW, ROUX D). Complexity, modeling, and natural resource
management. Ecology and Society 2013; 18(3) : I.

DE VILLIERS M, MACUAMULE C, SPRY C, HYUN Y-M, STRAUSS E,
SALIBA K]. Structural modification of pantothenamides counteracts degradation
by pantetheinase and improves antiplasmodial activity. ACS Medicinal Chemistry Letters
2013;4 :784-789.

DE VILLIERS M}, PIRIE MD, HUGHES M, MOLLER M, EDWARDS
T), BELLSTEDT DU .An approach to identify putative hybrids in the ‘coalescent

Natuurwetenskappe Jaarverslag | 2013



stochasticity zone’, as exemplified in the African plant genus Streptocarpus
(Gesneriaceae). New Phytologist 2013; 198 :284-300.

DU PLESSIS DM, BOTES M, DICKS LMT, CLOETE TE. Immobilization
of commerecial hydrolytic enzymes on poly (acrylonitrile) nanofibers for anti-biofilm
activity. Journal of Chemical Technology and Biotechnology 2013; 88(4) : 585-593.
GEENEN S, DU PREEZ F, SNOEP JL, FOSTER A}, SARDA S, KENNA
JG, WILSON ID, WESTERHOFF HYV. Glutathione metabolism modeling:A
mechanism for liver drug-robustness and a new biomarker strategy. Biochimica et
Biophysica Acta-General Subjects 2013; 1830 : 4943-4959.

GOOSEN P, SWART AC, STORBECK K-H, SWART P.Allosteric
interaction between 3B-hydroxysteroid dehydrogenase/[_5-[T_* isomerase and
cytochrome b influences cofactor binding. Faseb Journal 2013;27 :322-332.
HOFMEYR ]J-HS, GQWAKA OPC, ROHWER JM.A generic rate equation
for catalysed, template-directed polymerisation. Febs Letters 2013; 587 : 2868-2875.
HOUGH D, CLOETE SWP, STORBECK K-H, SWART AC, SWART
P. Cortisol production in sheep is influenced by the functional expression of two
cytochrome P450 |7[F -hydroxylase/17,20-lyase (CYP17) isoforms. Journal of Animal
Science 2013;91 : 1193-1206.

KALILI KM, VESTNER }, STANDER MA, DE VILLIERS A).Toward
unraveling grape tannin composition: Application of online hydrophilic interaction
chromatography x reversed-phase liquid chromatography-time-of-flight mass
spectrometry for grape seed analysis. Analytical Chemistry 2013; 85 : 9107-9115.
KOURIL T, ESSER D, KORT ), WESTERHOFF H V, SIEBERS B,
SNOEP )L. Intermediate instability at high temperature leads to low pathway
efficiency for an in vitro reconstituted system of gluconeogenesis in Sulfolobus
solfataricus. Febs Journal 2013; 280 : 4666-4680.

KRITZINGER EC, STANDER MA, DU TOIT W].Assessment of glutathione
levels in model solution and grape ferments supplemented with glutathione-enriched
inactive dry yeast preparations using a novel UPLC-MS/MS method. Food Additives and
Contaminants Part A-Chemistry Analysis Control Exposure & Risk Assessment 2013;

30(1) : 80-92.

LOMBARD Mj, STEYN N, BURGER H-M, CHARLTON K, SENEKAL
M. A food photograph series for identifying portion sizes of culturally specific dishes
in rural areas with high incidence of oesophageal cancer. Nutrients 2013;5 :3118-3130.
LOUW A, JOUBERT E, VISSER K. Phytoestrogenic potential of Cyclopia
extracts and polyphenols. Planta Medica 2013;79 : 580-590.

MOLERO C, PETRENYI K, GONZALEZ A, CARMONA M, GELIS

S, ABRIE JA, STRAUSS E, RAMOS ], DOMBRADI V, HIDALGO E,
ARINO J.The Schizosaccharomyces pombe fusion gene hal3 encodes three distinct
activities. Molecular Microbiology 2013; 90(2) : 367-382.

MUNYUKI G, JACKSON GE, VENTER GA, KOVER KE, SZILAGYI

L, RAUTENBACH M, SPATHELF B, BHATTACHARYA B, VAN DER
SPOEL D. 3-Sheet structures and dimer models of the two major tyrocidines,
antimicrobial peptides from Bacillus aneurinolyticus. Biochemistry 2013; 52 : 7798-7806.
NAIDOO VB, RAUTENBACH M. Self-assembling organo-peptide bolaphiles
with KLK tripeptide head groups display selective antibacterial activity. Journal of
Peptide Science 2013; 19 :784-791.

PALM DC, ROHWER JM, HOFMEYR ]-HS. Regulation of glycogen synthase
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Pickering emulsion droplets. Journal of Materials Chemistry B 2013; 1 :2394-2406.
WAHL H, HAYNES DA, LE ROEX T.Hydrate formation in pyridinium
pamoate salts. CrystEngComm 2013; 15 :2450-2455.

WEBER WG, CHIROWODZA H, PASCH H.2,2,4,4-Tetrathio substituted
1,3-dithietanes. Tetrahedron 2013; 69 :2017-2021.

WILLEMSE CM, STANDER MA, DE VILLIERS A]. Hydrophilic interaction
chromatographic analysis of anthocyanins. Journal of Chromatography A 2013;

1319 :127-140.

ZENGENI E, HARTMANN PC, PASCH H. Crumpled highly filled
poly(styrene-co-butyl acrylate)/clay hybrid latexes. Composites Science and Technology
2013;84 :31-38.

ZENGENI E, HARTMANN PC, PASCH H. Highly filled polystyrene/laponite
hybrid nanoparticles prepared using the ad-miniemulsion polymerisation technique.
Macromolecular Chemistry and Physics 2013;214 : 62-75.

ZERZUCHA P, KAZURA M, DE BEER D, JOUBERT E, SCHULZE AE,
BEELDERS T, DE VILLIERS A), WALCZAK B.A new concept for variance
analysis of hyphenated chromatographic data avoiding signal warping. Journal of
Chromatography A 2013; 1291 :64-72.

ZHENG F, HUTTON AT, VAN SITTERT CGCE, MOSS JR, MAPOLIE
SF. Synthesis, structural characterization and cis-trans isomerization of novel
(salicylaldiminato)platinum(ll) complexes. Dalton Transactions 2013; 42 : 1 1 163-11179.
ZHOU X, PIZZI A, SAUGET A, NICOLLIN A, LI X, CELZARD A, RODE
K, PASCH H. Lightweight tannin foam/composites sandwich panels and the coldset
tannin adhesive to assemble them. Industrial Crops and Products 2013; 43 :255-260.

Tydskrifartikels (ongesubsidieer) | Journal articles (non-subsidised)

CHERUTHAZHEKATT S, PIJPERS TF), MATHOT VBF, PASCH H.
Preparative TREF — HT-HPLC — HPer DSC: Linking molecular characteristics and
thermal properties of an impact poly(propylene) copolymer. Macromolecular Symposia
2013;330 :22-29.

GIOVANDO S, PIZZI A, PASCH H, PRETORIUS NO. Structure and
oligomers distribution of commercial tara (Caesalpina spinosa) hydrolysable tannin. Pro
Ligno 2013;9(1) :22-31.

HASSAM M, SMITH V]. |-tert-Butyl 2-ethyl 5-bromo-3-(thiophen-2-ylcarbonyl)-
| H-indole-|,2-dicarboxylate. Acta Crystallographica — Section E Structure Reports 2013;
69 :237.

OBERHOLSTER PJ, BOTHA A-M, CHAMIER }, DE KLERK AR.
Longitudinal trends in water chemistry and phytoplankton assemblage downstream of
the Riverview WWTP in the Upper Olifants River. Ecohydrology & Hydrobiology 2013;
13:41-51.

SPINA S, ZHOU X, SEGOVIA C, PIZZI A, ROMAGNOLI M,
GIOVANDO S, PASCH H, RODE K, DELMOTTE L. Phenolic resin wood
panel adhesives based on chestnut (Castanea sativa) hydrolysable tannins. International
Wood Products Journal 2013; 4 : 95-100.

Verrigtinge internasionaal | Proceedings international

BURGER BV, VIVIERS MZ, LE ROUX NJ, MORRIS ], BEKKER J, LE
ROUX M. Neonatal recognition in sheep. Chemical Signals in Vertebrates 12, New
York, USA, Springer-Verlag 2013:61-76.

Boeke | Books

PASCH H, TRATHNIGG B. Multidimensional HPLC of polymers. Springer-Verlag,
Berlin-Heidelberg-New York, Germany 2013:280 pp.

Doktoraal afgehandel / Doctoral completed

AL.AEEB AZ. Nanocolorants for hot-melt inks. PhD, 2013. 141 pp. Promotor:
Klumperman B.

BARBOUR L. Mass transfer phenomena in the crystalline solid state. DSc,2013.218
pp. Promotor: Esterhuysen C.

BASSON NC. The effect of molecular composition on the properties of polyolefin-wood
composites. PhD, 2013. 137 pp. Promotor: van Reenen AJ.

BATISAI E. Synthesis and sorption studies of porous metal-organic hosts. PhD, 2013. 135
pp. Promotor: Barbour L.
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CHERUTHAZHEKATT S. Novel multidimensional fractionation techniques for the
compositional analysis of impact polypropylene copolymers. PhD, 2013. 105 pp. Promotor:
Pasch H.

DAVIS JC. Understanding the origin of **’Cl and '''®0 isotope effects on '**Pt and '®*Rh
NMR nuclear shielding in selected Pt(Vl) and Rh(lll) complexes.A DFT study. PhD, 2013.228
pp. Promotor: Koch KR, Buhl M.

GESWINDT TE. Chemical speciation of Rh" complexes in acidic, halide-rich media by
means of 'Rh NMR spectroscopy:The importance of speciation in the selective separation
and recovery of rhodium. PhD, 2013.200 pp. Promotor: Koch KR.

GILDENHUYS . Interactions of quinoline antimalarial drugs with ferrihaem: Structural
and kinetic insights into the inhibition of malaria pigment formation. PhD, 2013.260 pp.
Promotor: de Villiers-Chen KA. Medepromotor: Le Roex T.

GROBLER 1. Solid-state dynamics of porous materials. PhD,2013.215 pp. Promotor:
Barbour LJ. Medepromotor: Esterhuysen C.

HADASHA WAS Alternating hetero-arm copolymer molecular brushes as scaffolds for
inorganic nano-wires. PhD, 2013. 120 pp. Promotor: Klumperman B.

KALILI KM. Comprehensive 2-dimensional liquid chromatographic analysis of phenolics.
PhD,2013. 171 pp. Promotor: De Villiers AJ.

KEULDER L. The preparation of polyolefin nanofibres by solution electrospinning. PhD,
2013. 167 pp. Promotor:Van Reenen AJ.

KOTZE IA. Cation-pi induced association and nano-structured aggregate formation of
water-soluble [Pt"(diimine)(L"-S,0)]* complexes examined with high-resolution 'H and DOSY
NMR. PhD, 2013. 244 pp. Promotor: Koch KR.

LAKAY E. Novel ion-exchange materials derived from poly(styrene-co-maleic anhydride)
and a study of the extraction and recovery of gold(lll) chloride from aqueous acidic solutions.
PhD, 2013. 172 pp. Promotor: Koch KR. Medepromotor: Klumperman B.
PRETORIUS NO. Multidimensional analytical techniques for the characterization of
dliphatic polyesters. PhD, 2013. 129 pp. Promotor: Pasch H.

SWART M. The effect of controlled degradation with an organic peroxide on the
molecular characteristics and properties of heterophasic propylene-ethylene copolymers
(HECO).PhD, 2013. 178 pp. Promotor:Van Reenen A).

VAN WYK H. Novel methods of chemical speciation of Pt(IV/Il) complexes in acid
halide-rich solutions by ion-pair RP-HPLC coupled to ICP-OES/MS in conjunction with '**Pt
NMR.PhD, 2013. 110 pp. Promotor: Koch KR.

FISIKA « PHYSICS

Tydskrifartikels (gesubsidieer) | Journal articles (subsidised)

AYANGEAKAA AD, GARG U, ANTHONY MD, FRAUENDORF

S, ZHANG SQ, ZHAO P-W, QI B, MENG J, JANSSENS RVF,
CARPENTER MP, ET AL. Evidence for Multiple Chiral Doublet Bands in '*Ce.
Physical Review Letters 2013; 110 : 172504-1-5.

CHEN QB, ZHANG SQ, ZHAO P-W, JOLOS RV, MENG ]. Collective
Hamiltonian for chiral modes. Physical Review C 2013; 87 :024314-1-7.
EICHBERGER M, ERASMUS N, HAUPT K, KASSIER GH, VON
FLOTOW AB, DEMSAR J, SCHWOERER HPH. Femtosecond streaking of
electron diffraction patterns to study structural dynamics in crystalline matter. Applied
Physics Letters 2013; 102(12) : 121106-1-4.

FU Y, MEI H, XIANG J, LI ZP, YAO JM, MENG J. Beyond relativistic mean-
field studies of low-lying states in neutron-deficient krypton isotopes. Physical Review C
2013;87 :054305-1-9.

GU H-Q, LIANG HZ, LONG WH, VAN GIAI N, MENG ].Slater
approximation for Coulomb exchange effects in nuclear covariant density functional
theory. Physical Review C 2013;87 :041301-1-5.

HANSEN NH, WUNDERLICH C, TOPCZAK AK, ROHWER EJ,
SCHWOERER HPH, PFLAUM ]. Exciton interaction with a spatially defined
charge accumulation layer in the organic semiconductor diindenoperylene. Physical
Review B 2013; 87 :241202-1-5.

IBRAHIM AH, ROUX FS, MCLAREN MG, KONRAD T, FORBES A.
Orbital-angular-momentum entanglement in turbulence. Physical Review A 2013;
88:012312-1-8.

KOKALOVA TZ, FREER M, BUTHELEZI EZ, CARTER }, FEARICK
RW, FORTSCH SV, FUJITA H, NEVELING R, PAPKA P, SMIT FD,
SWARTZ JA, USMAN L. Precision measurement of the 9.641 MeV, 3- state in
12C. Physical Review C 2013; 87 :057307-1-3.

L1 J, WEI }J, HU JN, RING P, MENG }. Relativistic description of magnetic
moments in nuclei with doubly closed shells plus or minus one nucleon. Physical
Review C 2013; 88 :064307-1-10.

L1 ZP, SONG BY, YAO JM, VRETENAR D, MENG ]. Simultaneous
quadrupole and octupole shape phase transitions in Thorium. Physics Letters B 2013;
726 :866-869.

LIANG HZ, NAKATSUKASA T, NIU Z, MENG ]. Feasibility of the finite-
amplitude method in covariant density functional theory. Physical Review C 2013;

87 :054310-1-10.

LIANG HZ, SHEN S, ZHAO P-W, MENG ]. Pseudospin symmetry in
supersymmetric quantum mechanics: Schrodinger equations. Physical Review C 2013;
87 :014334-1-13.

LITVIN IA, BURGER L, FORBES A .Angular self-reconstruction of petal-like
beams. Optics Letters 2013; 38(17) :3363-3365.

MAFUSIRE C, FORBES A. Spinning pipe gas lens aberrations along the axis and in
the boundary layer. South African Journal of Science 2013; 109(1 1&12) :Art.#2013- 0083.
MCLAREN MG, ROMERO }, PADGETT MJ, ROUX FS, FORBES A.

Two-photon optics of Bessel-Gaussian modes. Physical Review A 2013; 88 :033818-1-8.
MENG }, CHEN YY, LIANG HZ, NIU YF, NIU ZM, SONG BY, ZHAO
P-W, LI Z, SUN B, XU XD, LI ZP, YAO JM, LONG WH, NIKSIC T,
VRETENAR D. Mass and lifetime of unstable nuclei in covariant density functional
theory. Physica Scripta 2013;2013(T154) :014010-1-5.

MENG ), PENG ), ZHANG SQ, ZHAO P-W.Progress on tilted axis cranking
covariant density functional theory for nuclear magnetic and antimagnetic rotation.
Frontiers of Physics 2013; 8 : 55-79.

NEETHLING PH, ROHWER EG, STAFAST H. Femtosecond laser
diagnostics of the built-in electric field across the p*-Si/SiO, interface and its ultrafast
shielding. Journal of Applied Physics 2013; 1 13(22) :223704-1-7.

NIU YF, NIU ZM, PAAR N, VRETENAR D, WANG G, BAI JS, MENG
J. Pairing transitions in finite-temperature relativistic Hartree-Bogoliubov theory.
Physical Review C 2013; 88 :034308-1-8.

NIU ZM, NIU YF, LIANG HZ, LONG WH, NIKSIC T, VRETENAR D,
MENG ). B-decay half-lives of neutron-rich nuclei and matter flow in the r-process.
Physics Letters B 2013;723 : 172-176.

PIETERSE CL. Comments on:“Electrohydrodynamic drop-on-demand patterning
in pulsed cone-jet mode at various frequencies” by Joonghyuk Kim, Hyuncheol Oh
and Sang Soo Kim. Journal of Aerosol Science 2013;57 : 199-202.

QU XY, CHEN YY, ZHANG SQ, ZHAO P-W, SHIN I}, LIM Y, KIM

Y, MENG ). Extending the nuclear chart by continuum: From oxygen to titanium.
Science China-Physics Mechanics & Astronomy 2013;56(11) :2031-2036.

REN X-L, GENG LS, CAMALICH JM, MENG }, TOKI H. Quark mass
dependence of the ground-state octet baryons in next-to-next-to-next-to-leading order
covariant baryon chiral perturbation theory. Few-Body Systems 2013;54 : 1491-1494.
REN X-L, GENG LS, MENG J, TOKI H.Virtual decuplet effects on octet
baryon masses in covariant baryon chiral perturbation theory. Physical Review D 2013;
87 :074001-1-11.

ROHWER EJ, RICHTER C, HEMING N, STRAUCH K, LITWINSKI

C, NYOKONG T, SCHLETTWEIN D, SCHWOERER HPH. Ultrafast
Photodynamics of the Indoline Dye D149 Adsorbed to Porous ZnO in Dye-Sensitized
Solar Cells. Chemphyschem 2013; 14(1) : 132-139.

SHEN S, LIANG HZ, ZHAO P-W, ZHANG SQ, MENG ). Pseudospin
symmetry in supersymmetric quantum mechanics. Il. Spin-orbit effects. Physical Review
C2013;88:024311-1-5.

SONG BY, LI ZP, YAO JM, MENG ]. Energy density functional description of
low-lying states in neutron-deficient Sn isotopes. Physica Scripta 2013;2013(T154) :
014012-1-4.

XIANG J, LI ZP, YAO JM, LONG WH, RING P, MENG }. Effect of

pairing correlations on nuclear low-energy structure: BCS and general Bogoliubov
transformation. Physical Review C 2013; 88 :057301-1-5.

XU C, HUA H, ZHANG SQ, LI XQ, MENG }, LI ZH, LI ZH, CHEN YY,
HE C, SUN JJ, SHI Y, LIU HL, ZHU LH, ZHOU S-G, WANG SY, ET
AL. Spectroscopy of '’Yb and structure evolutions in odd-AYb isotopes. Physical
Review C 2013; 87 :034325-1-11.

XU XD, SUN B, NIU ZM, LI Z, QIAN YZ, MENG ). Reexamining the
temperature and neutron density conditions for r-process nucleosynthesis with
augmented nuclear mass models. Physical Review C 2013; 87 :015805-1-10.

ZHANG Z-H, MENG J, ZHAO EG, ZHOU S-G. Rotational properties of the
superheavy nucleus 2Rf and its neighbouring even-even nuclei in a particle-number-
conserving cranked shell model. Physical Review C 2013; 87 :054308-1-6.

ZHANG Z-H, ZHAO P-W, MENG }, ZENG }-Y, ZHAO EG, ZHOU
S-G. Nuclear superfluidity for antimagnetic rotation in '®Cd and '%Cd. Physical Review
C2013;87 :054314-1-5.

Verrigtinge internasionaal | Proceedings international

CHEN YY, LI ZP, LIANG HZ, RING P, VAN GIAI N, YAO JM,
ZHANG SQ, ZHANG Y, ZHAO P-W, ZHOU §-G, MENG ). Covariant
density functional theory for exotic nuclei near the neutron drip-line. Journal of Physics:
Conference Series - International Summer School for Advanced Studies ‘Dynamics of
open nuclear systems’ (PREDEALI2),Trei Brazi, Bioterra University, Predeal, Romania,
IOP Science 2013:012005-1-10.

COWLEY AA . Alpha-cluster structure in the ground state of °Ca displayed in a

(p,pa) knockout reaction. Journal of Physics: Conference Series - 10th International
Conference on Clustering Aspects of Nuclear STructure and Dynamics
(CLUSTER’12), Debrecen, Hungary, IOP Publishing 2013: 01201 1-1-3.

KAMANIN DV, PYATKOV YV, ALEXANDROV AA, ALEKSANDROV
VS, JACOBS NM, KAZARINOV N.YU, SHVETSOV VN,
KUZNETSOVA EA, RYABOV YV. Proposal on the electrostatic guide based
experimental channel at the IBR-2 reactor. 20th International Seminar on Interaction of
Neutrons with Nuclei, Alushta, Alushta, Ukraine, Joint Institute for Nuclear Research
2013:111-116.

L1 J, MENG }, RING P, ZHAO EG, ZHOU SG. Microscopic and self-consistent
description for neutron halo in deformed nuclei. AIP Conf. Proc.: XXXV BRAZILIAN
WORKSHOP ON NUCLEAR PHYSICS, Sao Paulo, Brazil, 2013: 190-196.

LIl J, WEI J, HU JN, MENG . Magnetic moments for nucleus with double-closed
core * one nucleon.AIP Conf. Proc.: 8TH CHINA-JAPAN JOINT NUCLEAR PHYSICS
SYMPOSIUM: (CJJNPS2012), Beijing, China, 2013: 140-147.

MENG }, CHEN YY, NIU Z, SUN B, ZHAO P-W.Impact on the r-process
from the nuclear mass and lifetime in covariant density functional theory. Journal of Physics:
Conference Series — International Symposium on Exotic Nuclear Structure from

Natuurwetenskappe Jaarverslag | 2013



Nucleons (ENSFN 2012), University of Tokyo, , China, IOP Science 2013: 12016.
NEETHLING PH, ROHWER EG, STAFAST H. Non-quadratic intensity
dependence of the second harmonic signal from the p+-Si/SiO, interface due to ultrafast photo-
induced charge carrier screening. 2013 Conference on Lasers and Electro-Optics Europe

and International Quantum Electronics Conference (CLEO®/Europe-IQEC), International
Congress Centre, Munich, Germany, Messe Munchen International 2013: 1 18.

PAPKA P, KHALEEL EMA, VYMERS P, DINOKO TS, RICHTER WA,
SHARPEY-SCHAFER JF, JONES P, LAWRIE EA, LAWRIE ]]J, MAJOLA
SNT, SHIRINDA O, WIEDEKING M, STANKIEWICZ MA, BROWN
BA. High Resolution (*He, n) Two Proton Stripping Reaction to 0* States Populated in

2B Decay. 5Ist International Winter Meeting on Nuclear Physics(PoS), Bornio, Italy,
Proceedings of Science 2013: 1-6.

PIETERSE CL. Electrohydrodynamic Atomization Limitations at Atmospheric Conditions
Due to Corona Discharge. EuroCon 2013, University of Zagreb, Zagreb, Croatia (local
name: Hrvatska), IEEE Xplore 2013: 1897-1903.

SPANGENBERG D, DUDLEY A, NEETHLING PH, FORBES A,
ROHWER EG. The effect of spatial light modulator (SLM) dependent dispersion on
spatial beam shaping. Laser Beam Shaping XIV, Proceedings of SPIE Vol.8843, San Diego,
Convention Center, San Diego, California, USA, Proceedings of SPIE 2013:Art. CID
#884308 8.

VAN ZYL JJ, COWLEY AA, NEVELING R, BUTHELEZI EZ, FORTSCH
SV, MIRA }, SMIT FD, STEYN GF, SWARTZ JA, USMAN |. Angular
Distributions of the Analyzing Power in the Excitation of Low Lying States of **Co. Proceedings
of the |3th International Conference on Nuclear Reaction Mechanisms (CERN-
Proceedings 2012),Villa Monastero,Varenna, Italy, CERN-Proceedings 2013: 181-185.

Verrigtinge nasionaal | Proceedings national

VAWDA Z, PITCHER R, GROENEWALD WA, DU PLESSIS AM.A
comparison of the radiatin dose for paediatric CT head scans from two multiple-detector-CT
(MDCT) scanners at Tygerberg Hospital (TBH).Abstract 176.57th Annual Academic Day,
Faculty of Medicine and Health Sciences, Tygerberg, South Africa, 2013: 188.

Doktoraal afgehandel | Doctoral completed

ERASMUS N. Ultrafast Structural Dynamics in 4Hb-TaSe2 observed by Femtosecond
Electron Diffraction. PhD, 2013. 90 pp. Promotor: Schwoerer HPH. Medepromotor:
Rohwer EG.

HAUPT K. Phase Transitions in Transition Metal Dichalcogenides studied by Femtosecond
Electron Diffraction. PhD, 2013. 70 pp. Promotor: Schwoerer HPH. Medepromotor:
Rohwer EG.

MIRA ). The role played by quasi-elastic and inelastic break-up of the 12C and 160
projectiles in the production of Intermediate Mass Fragments at 14-35 MeV/u. PhD, 2013.
177 pp. Promotor: Papka P. Medepromotor: Fortsch SV.

FISIOLOGIESE WETENSKAPPE * PHYSIOLOGICAL
SCIENCE

Tydskrifartikels (gesubsidieer) | Journal articles (subsidised)

CAPRANICA L, PIACENTINI MF, HALSON S, MYBURGH KH,
OGASAWARA E, MILLARD-STAFFORD M.The Gender Gap in Sport
Performance: Equity Influences Equality. International Journal of Sports Physiology and
Performance 2013;8 : 99-103.

FLEPISI TB, LOCHNER A, HUISAMEN B.The consequences of long-term
glycogen synthase kinase-3 inhibition on normal and insulin resistant rat hearts.
Cardiovascular Drugs and Therapy 2013; 27 :381-392.

GOETSCH KP, MYBURGH KH, NIESLER CU. InVitro myoblast motility
models: investigating migration dynamics for the study of skeletal muscle repair. Journal
of Muscle Research and Cell Motility 2013; 34 :333-347.

HEUNIS TD), SMITH C, DICKS LMT. Evaluation of a nisin-eluting nanofiber
scaffold to treat Staphylococcus aureus-induced skin infections in mice. Antimicrobial
Agents and Chemotherapy 2013;57(8) : 3928-3935.

LOOS B, ENGELBRECHT A-M, LOCKSHIN RA, KLIONSKY D},
ZAKERI Z.The variability of autophagy and cell death susceptibility. Unanswered
questions. Autophagy 2013;9(9) : 1-16.

MACALUSO F, BROOKS N, NIESLER CU, MYBURGH KH. Satellite cell
pool expansion is affected by skeletal muscle characteristics. Muscle & Nerve 2013;
48 :109-116.

REYSKENS KMSE, ESSOP MF.The Maladaptive Effects of HIV Protease
Inhibitors (Lopinavir/Ritonavir) on the Rat Heart. International Journal of Cardiology
2013; 168(3) :3047-3049.

REYSKENS KMSE, FISHER T-L, SCHISLER JC, O°CONNOR WG,
ROGERS AB, WILLIS MS, PLANESSE C, BOYER F, RONDEAU P,
BOURDON E, ESSOP MF. Cardio-Metabolic Effects of HIV Protease Inhibitors
(Lopinavir/Ritonavir). PLoS ONE 2013; 8(9) : e73347.

SISHI BJN, LOOS B, VAN ROOYEN ]}, ENGELBRECHT A-M.Autophagy
upregulation promotes survival and attenuates doxorubicin-induced cardiotoxicity.
Biochemical Pharmacology 2013; 85 : 124-134.

SISHI BJN, LOOS B, VAN ROOYEN ], ENGELBRECHT A-M.
Doxorubicin induces protein ubiquitination and inhibits proteasome activity during
cardiotoxicity. Toxicology 2013; 309 :23-29.

Tydskrifartikels (ongesubsidieer) | Journal articles (non-subsidised)

BRAND A, SMITH C, DICKS LMT.The effects of continuous in vivo
administration of nisin on Staphylococcus aureus infection and immune response in
mice. Probiotics and Antimicrobial Proteins. Probiotics and Antimicrobial Proteins 2013;
5:279-286.

BRAND AM, SMITH C, DICKS LMT.The Effects of Continuous InVivo
Administration of Nisin on Staphylococcus aureus Infection and Immune Response in
Mice. Probiotics and Antimicrobial Proteins 2013; 5 :279-286.

DURCAN P, AL-SHANTI N, STEWART CE. Identification and
characterization of novel Kirrel isoform during myogenesis. Physiological Reports 201 3;
I:1-13.

SNYMAN C, GOETSCH KP, MYBURGH KH.Simple silicone chamber
system for in vitro three-dimensonal skeletal muscle tissue formation. Frontiers in
Physiology 2013;4 : 1-6.

Doktoraal afgehandel | Doctoral completed

IMBRIOLO ]. The hexosamine biosynthetic pathway induces gene promoter activity

of the cardiac-enriched isoform of acetyl-CoA carboxylase. PhD(Fisiol), 2013. 135 pp.
Promotor: Essop MF.

LEISCHING G. The manipulation of the autophagic pathway sensitises cervical cancer
cells to cisplatin treatment. PhD(Fisiol), 2013. 229 pp. Promotor: Engelbrecht A-M.
MAPANGA RF. Novel agents to blunt hyperglycemia-induced cardiac dysfunction with
ischemia and reperfusion. PhD (Fisiol), 2013. 336 pp. Promotor: Essop MF.
REYSKENS KMSE. The Maladaptive Effects of HIV Protease Inhibitors on the Rat
Heart. PhD(Fisiol), 2013. 300 pp. Promotor: Essop MF.

VAN DE VYVER M. The contribution of inflammatory mediators to delayed secondary
muscle damage. PhD (Fisiol), 2013. 228 pp. Promotor: Myburgh KH.

INSTITUUT VIR TEORETIESE FISIKA ¢ INSTITUTE OF
THEORETICAL PHYSICS

Tydskrifartikels (gesubsidieer) | Journal articles (subsidised)

ANGELETTI F, BERTIN E, ABRY P. Statistics of sums of correlated variables
described by a matrix product ansatz. EPL 2013; 104(5) : 50009-1-6.
BACHELARD R, KASTNER M. Universal threshold for the dynamical behavior
of lattice systems with long-range interactions. Physical Review Letters 2013; 110(17) :
170603-1-5.

BRINK J, ZIMMERMAN A, HINDERER T.Avenues for analytic exploration
in axisymmetric spacetimes: Foundations and the triad formalism. Physical Review D
2013; 88 : 044039-1-40.

CHAKRABORTY B, SCHOLTZ FG. Spectral triplets, statistical mechanics and
emergent geometry in non-commutative quantum mechanics. Journal of Physics A —
Mathematical and Theoretical 2013; 46(8) : 085204-1-16.

CHEN Y, BAULE A, TOUCHETTE H, JUST W.Weak-noise limit of a

piecewise-smooth stochastic differential equation. Physical Review E 2013;88 :052103-1-15.

CHETRITE R, TOUCHETTE H. Nonequilibrium Microcanonical and Canonical
Ensembles and Their Equivalence. Physical Review Letters 2013; 111 : 120601-1-5.
DIENER JPW, SCHOLTZ FG. Saturated symmetric nuclear matter in strong
magnetic fields. Physical Review C 2013; 87 :065805-1-10.

EGGERS HC, BUSCHBECK B. Internal cumulants for femtoscopy with fixed
charged multiplicity. Advances in High Energy Physics 2013; 2013 :Art. 1D 230515.
EISERT J, VAN DEN WORM M, MANMANA SR, KASTNER M.
Breakdown of Quasilocality in Long-Range Quantum Lattice Models. Physical Review
Letters 2013; 111 : 160401-1-5.

FANTONI R. Hellmann and Feynman theorem versus diffusion Monte Carlo
experiment. Solid State Communications 2013; 159 : 106-109.

GRADENIGO G, SARRACINO A, PUGLISI A, TOUCHETTE H.
Fluctuation relations without uniform large deviations. Journal of Physics A —
Mathematical and Theoretical 2013; 46(33) : 335002-1-12.

GRAHAM N, QUANDT M, WEIGEL H.Attractive electromagnetic Casimir
stress on a spherical dielectric shell. Physics Letters B 2013; 726 : 846-849.

HEISS WD, CARTARIUS H, WUNNER G, MAIN ].Spectral singularities
in PT-symmetric Bose-Einstein condensates. Journal of Physics A — Mathematical and
Theoretical 2013; 46(27) :275307-1-16.

MEHTA D, STARIOLO DA, KASTNER M. Energy landscape of the finite-size
spherical three-spin glass model. Physical Review E 2013;87 :052143-1-9.
NERATTINI R, KASTNER M, MEHTA D, CASETTI L. Exploring the
energy landscape of XY models. Physical Review E 2013; 87 :032140-1-12.
QUANDT M, GRAHAM N, WEIGEL H. Quantum stabilization of a closed
Nielsen-Olesen string. Physical Review D 2013; 87 :085013-1-16.

VAN DEN WORM M, SAWYER BC, BOLLINGER ]J, KASTNER M.
Relaxation timescales and decay of correlations in a long-range interacting quantum
simulator. New Journal of Physics 2013; 15(8) : 083007-1-19.

MIKROBIOLOGIE » MICROBIOLOGY

Tydskrifartikels (gesubsidieer) | Journal articles (subsidised)

ACUNA LG, CARDENAS ]JP, COVARRUBIAS PC, HARISTOY
]); FLORES R, NUNEZ H, RIADI G, SHMARYAHU A, VALDES
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), DOPSON M, RAWLINGS DE, BANFIELD JF, HOLMES DS,
QUATRINI RA Architecture and Gene Repertoire of the Flexible Genome of the
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