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MESSAGE FROM THE VICE-CHANCELLOR

DR MAX PRICE

UNIVERSITIES IN AFRICA
MUST STAND TOGETHER. IN

PARTICULAR, WE NEED TO
DEVELOP THE CAPABILITY ON
OUR CONTINENT TO TAKE ON
THE RESEARCH NEEDED TO
SOLVE AFRICA'S PROBLEMS.

Five years ago we set ourselves a goal to achieve greater
impact and greater engagement for our research. This
Research Report is testament to the many ways in which
our researchers are making breakthroughs in solving
global — and specifically African — problems, from health
to climate, while we remain engaged with issues relevant
to our communities. We are operating at the frontiers
of knowledge, developing mathematical algorithms and
codes that will launch rockets into space (see p36) and
bearding Stephen Hawking in his den (see p66).

The globalisation of academic research is an irreversible trend.
A recent report by the US National Science Foundation, Science
and Engineering Indicators 2014, shows that a quarter of the
science papers published in 2012 had international co-authors
— a figure that rises to more than half in the United Kingdom. In
this global maelstrom, the voice of the global South in general,
and Africa in particular, is almost lost. It is crucial that Africa
takes its place in this global economy so that its voice is heard.

To achieve this, universities in Africa must stand together. In
particular, we need to develop the capability on our continent
to take on the research needed to solve Africa’s problems: this
requires that we train new generations of scholars, providing
them with desirable career paths and creating and maintaining
the infrastructure to cope with the demands of research in the
215t century.

The University of Cape Town is already working to achieve
this in numerous ways. For instance, the Carnegie Project:

Growing the Next Generation of Academics for Africa
is an extensive programme at four universities in Africa
that provides support and funding for postgraduate
students and postdoctoral fellows (see p24). Many of
our large research grants have an inbuilt requirement to
develop capacity in Africa through the funding granted
to the University of Cape Town (see p144).

These grants also help us to provide important
infrastructure and technological capabilities to take
on cutting-edge research. This is particularly true
of the increasing need to extract information from
data-intensive research, which is becoming essential
in fields as diverse as astronomy and genomics (see
p52). The University of Cape Town is determined to
be at the forefront of developing and funding this
capacity: if we don't, we will not be able to play in
the big league.

The importance of increasing capacity for research in
Africa cannot be overstated. Africa faces problems that
are global (such as climate change) but also local (the
highest rates of HIV and TB in the world). Where they
are global, we need to be able to give that research
local and regional context. For instance, urbanisation
is a global trend, but the way it manifests in Africa

is entirely different from that in the Global North
and even in other parts of the developing world (see
p98). Where our problems are particular to Africa,
we need to put them on the global research agenda
while simultaneously developing strategies to solve
them ourselves. Sickle cell anemia is the number one
monogenic disease in Africa, for instance, yet it does
not receive a great deal of academic attention in the
Global North. The University of Cape Town'’s research
project in sickle cell anemia therefore has a large
component dedicated to providing training in genomics
to researchers from all over Africa.

This must be the template for much of our research.
Where we have expertise and equipment, we must
share it. It is to this end that the University of Cape Town
is currently working with other institutions to build a
network of research universities across Africa: leading
institutions with strength in research and postgraduate
training who will share skills and resources, co-ordinate
research and training and work together to develop
research priorities.

If it is to take control of its own future, Africa must

generate its own knowledge and, in doing so, contribute
to global knowledge. L
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BOODSKAP VAN DIE VISEKANSELIER

Vyf jaar gelede het ons dit ons ten doel gestel
om met ons navorsing 'n groter impak te maak
en groter betrokkenheid te bereik. Hierdie
Navorsingsverslag getuig van die verskeidenheid
wyses waarop ons navorsers daarin slaag
om globale - en spesifiek Afrika-verwante -
probleme, van gesondheid tot die klimaat, op
te los. Dit terwyl ons betrokke bly by die soort
kwessies wat relevant is tot ons gemeenskap.
Ons werk om navorsingsgrense te verskuif en
ontwikkel wiskundige algoritmes en sagteware
om vuurpyle te lanseer (sien bl.36) en Stephen
Hawking openlik uit te daag (sien bl.66).

Die globalisasie van akademiese navorsing is 'n
onomkeerbare tendens. ‘'n Onlangse verslag deur die
Amerikaanse National Science Foundation getiteld
“Science and Engineering Indicators 2014" toon dat
'n kwart van die wetenskaplike referate wat in 2012
gepubliseer is, internasionale medeskrywers gehad het
—in die Verenigde Koninkryk styg dié syfer tot meer as
die helfte. In hierdie globale maelstrom raak die stem
van die globale Suide in die algemeen, en Afrika in
besonder, amper verlore. Dit is noodsaaklik dat Afrika
sy plek in die globale ekonomie inneem sodat sy stem
gehoor kan word.

DAAR KAN NIE GENOEG
KLEM GELE WORD OP DIE
NOODSAAKLIKHEID OM
NAVORSINGSKAPASITEIT IN
AFRIKA TE UIT TE BOU NIE.

L

Om dit reg te kry, moet universiteite in Afrika
saamstaan. In besonder moet ons die vermoé
ontwikkel om op ons kontinent die soort navorsing
te onderneem wat nodig is om Afrika se probleme op
te los. Dit vereis dat ons 'n nuwe generasie akademici
oplei, aan hulle aanloklike loopbaanmoontlikhede
bied en die infrastruktuur skep en onderhou om aan
die navorsingsbehoeftes van die 21ste eeu te voldoen.

Die Universiteit van Kaapstad is reeds op
uiteenlopende  maniere  besig om hierdie
doelstellings te bereik. Een voorbeeld hiervan is die
Carnegie-projek: Growing the Next Generation of
Academics for Africa is 'n uitgebreide program aan
vier universiteite in Afrika wat ondersteuning en
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befondsing aan nagraadse studente en nadoktorale
studiegenote verskaf (sien bl.24). Verskeie van ons
groot navorsingstoekennings het ‘n ingeboude
vereiste dat kapasiteit in Afrika ontwikkel moet
word deur die befondsing wat aan die Universiteit
van Kaapstad gegee word (sien bl.44).

Hierdie toekennings help ons ook om belangrike
infrastruktuur en  tegnologiese vermoéns te
ontwikkel sodat grensverskuiwende navorsing kan
plaasvind. Dit is veral waar ten opsigte van die
groeiende behoefte om inligting uit data intensiewe
navorsing te onttrek in velde so uiteenlopend
soos die astronomie en genomika (sien bl.52). Die
Universiteit van Kaapstad is vasbeslote om aan die
voorpunt te bly om hierdie kapasiteit uit te bou en
te befonds: As ons dit nie doen nie, sal ons nie met
die groot name kan saampraat nie.

Daar kan nie genoeg klem gelé word op die
noodsaaklikheid om navorsingskapasiteit in Afrika te
uit te bou nie. Afrika word deur uitdagings van globale
aard (soos klimaatsverandering), maar ook deur
plaaslike probleme (die hoogste voorkoms van MIV en
TB in die wéreld) in die gesig gestaar. Waar dit oor
globale uitdagings gaan, moet ons in staat wees om
plaaslike en streeksgebonde konteks aan navorsing te
gee. Verstedeliking is byvoorbeeld 'n globale tendens,
maar die manier waarop dit in Afrika voorkom,
verskil heeltemal van hoe dit in die globale Noorde
en selfs in ander dele van die ontwikkelende wéreld
manifesteer (sien bl.98). Waar ons probleme spesifiek
op Afrika betrekking het, moet ons dit op die globale
navorsingsagenda plaas en terselfdertyd strategieé
ontwikkel om dit self op te los. Hoewel sekelsel-
bloedarmoede byvoorbeeld die grootste monogeniese
siekte in Afrika is, kry dit min akademiese aandag in
die globale Noorde. 'n Groot komponent van die
Universiteit van Kaapstad se navorsingsprojek oor
sekelsel-anemie is dus om opleiding in genomika aan
navorsers van regoor Afrika te verskaf.

Ons moet hierdie patroon volg met baie van ons
navorsing. Waar ons die vakkennis en toerusting
het, moet ons dit deel. Dit is om hierdie rede
dat die Universiteit van Kaapstad tans saam
met ander instellings werk om 'n netwerk van
navorsingsuniversiteite regoor Afrika op te bou:
vername instellings wat sterk staan ten opsigte
van navorsing en nagraadse opleiding, wat hul
vaardighede en bronne sal deel, navorsing en
opleiding sal koordineer en saam sal werk om
navorsingsprioriteite te ontwikkel.

Indien ons in Afrika beheer wil neem van ons eie
toekoms, moet ons self kennis genereer and sodoende
bydra tot die globale kennispoel. N

UMYALEZ0 OSUKA KUSEKELA-
NGQONYELA

Injongo yophando lwethu, njengoko sayibekayo
kwiminyaka emihlanu edlulileyo, kukuba oko
sikwenzayo kube nefuthe negalelo elibonakalayo
kuluntu Iwethu nakwisimo sengingqi esikuyo. Le
Ngxelo yoPhando ibubungqgina obubonisa iindlela
ezininzi abaphandi bethu abanempumelelo
ngayo ekusombululeni iingxaki zehlabathi -
ngokukodwa ezase-Afrika — ukusukela kwimiba
engezempilo ukuya kutsho kwengemozulu,
nangona ke kwangalo eli lixa sisahleli sigqalisele
kwimiba ephathelele kuluntu lwethu. Umsebenzi
wethu ubonisa olona Iwazi luphambili
nolusemgangathweni - sivelisa iikhowudi eziya
kundulula inqwelo-moya iyise emajukujukwini
(khangela iphepha 36), size sigagane noStephen
Hawking endaweni yakhe (khangela iphepha 66).
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Impembelelo yehlabathi jikelele kuphando
olwenziwa kumaziko emfundo ephakamileyo yinto
engenakujikwa. Ingxelo yakutsha nje nekhutshwe
yiNational Science Foundation yaseMelika, ethi
Science and Engineering Indicators 2014, ibonisa
ukuba amaphepha angophando ngezenzululwazi
nathe apapashwa ngo-2012 ikota yawo anababhali
abambiseneyo abasuka kwezinye iindawo ehlabathini
jikelele — eli nani linyuka liye kutsho ngaphaya
kwesigingatha eNgilane. Kwesi siphithiphithi senzeka
ehlabathini, ilizwi lamazwe ami kwisigingatha
esiseMazantsi ehlabathi ngokubanzi, ngokukodwa
i-Afrika, liphantse lingavakali. Kubalulekile ukuba
i-Afrika ithathe indawo yayo kugogosho lwehlabathi
ukwenzela ukuba ilizwi layo livakale.

Kufuneka, ukuze oku kube nako ukuphumezeka,
iiyunivesithi zonke e-Afrika zime kunye. Okubaluleke
nangakumbi  kukuba  siphuhlise  kwilizwekazi
lethu isakhono sokwenza uphando oludingekayo
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ekusombululeni iingxaki zase-Afrika: oku kufuna
ukuba sigegeshe isizukulwana esitsha seenkcuba-
buchopho, sisikhombise indlela malunga neendlela
esingazithabatha kuphando olufunekayo, ze kudalwe
futhi kulondolozwe izinto ezifunekayo ukumelana
nezidingo zophando kule minyaka yenkulungwane
yama-21.

IYunivesithi yaseKapa sele iqalile ukusebenza,
ngeendlela ngeendlela, ukuphumeza oku.
Umzekelo, iCarnegie Project: Growing the Next
Generation of Academics for Africa yinkqubo ebanzi
ekwiiyunivesithi ezine nenjongo yayo ikukubonelela
ngenkxaso nemali kubafundiabasele benasoisidanga
sokugala, nabo benza uphando emva kwesidanga
sobugqgirha (khangela iphepha 24). Iminikelo
emininzi esiyifumanayo ichaza, kwiimfuneko zayo
ezimiselweyo, ukuba kufuneka kukhuliswe isakhono
se-Afrika ngenkxaso-mali enikezelwe kwiYunivesithi
yaseKapa (khangela iphepha 144).

Le minikelo ikwasinceda ekuboneleleni ngezinto
zokwenza umsebenzi nobuchwepheshe
obufunekayo ukwenza uphando olukwinganaba
eliphezulu. Oku kuyinene nangakumbi xa ubani
enokukhangela isidingo  esikhoyo  ekutsaleni
iinkcukacha kuphando oluqulethe ulwazi oluninzi,
nto leyo iya iba yebalulekileyo kwizifundo ezifana
ne-astronomy negenomics (khangela iphepha 52).
IYunivesthi yaseKapa izimisele ukuba phambili
ekuphuhliseni nasekufakeni imali kwesi sakhono:
ukuba asenzi njalo asiyi kuba nako ukuba nendima
nokusebenzisa nabantu abaphambili kulo mba.

Ukubaluleka kokunyusa isakhono sophando e-Afrika
asikokubabaza nje into engekhoyo. I-Afrika ijongene
neengxaki ezikwazezehlabathi (njengotshintsho
kwimozulu) nezizezasekhaya (awona manganaba
aphezulu eHIV neTB ehlabathini jikelele). Apho ezi
ngxaki izezehlabathi, kufanele ukuba uphando
olo silwenze Ilufaneleke kwimeko yethu yasekhaya
neyengingqi.  Umzekelo,  ufudukelo  Iwabantu
ezidolophini yinto eyehla ehlabathini jikelele, kodwa
indlela oku okwenzeka ngayo e-Afrika yahluke
mpela kunaleyo yenzeka ngayo kumazwe aseMantla
ehlabathi, nangokunjalo kulawo mazwe ehlabathi
asakhulayo (khangela iphepha 98). Apho iingxaki
zibonakala ngakumbi e-Afrika, kufuneka zibe phambili
kuluhlu lophando Iwehlabathi kodwa ke kufuneka,
ngaxeshanye, sivelise amaghinga wokuzisombulula
ngokwethu ezi ngxaki. Umzekelo, isickle cell anemia,
sesona sigulo siphambili siyimonogenic disease e-Afrika
kodwa asifumani ngqwalasela ingako kuphando
olwenziwa kumazwe aseMantla ehlabathi. Iprojekti
yeYunivesithi yaseKapa yophando ngesickle cell anemia
ngoko ingxenye yayo eninzi ijjonge ekunikeni ugegesho
ngegenomics kubaphandi abavela e-Afrika jikelele.
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Oku kufanele ukuba kuthathwe njengesikhokelo
kuninzi  lophando Iwethu. Apho sinobuchule
nobuchwepheshe, kufuneka sabelane ngabo. Yile
njongo ejonge ukuyiphumeza iYunivesithi yaseKapa
ekusebenzisaneni namanye amaziko ekudaleni
uthungelwano Iwabaphandi kwiiyunivesithi e-Afrika
jikelele: ukukhokela amaziko anamandla kuphando
nogegesho kwizidanga ezingentla, maziko lawo
aya kuthi abelane ngezakhono nobuchwepheshe,
ukuququzelela uphando nogegesho nokusebenzisana
ukuvelisa izinto eziphambili kuphando.

I-Afrika kufanele ukuba ivelise ulwazi olulolwayo,
ukuba ilindeleke ukuba ilawule ikamva layo, ze
ithi ngokwenza njalo ibe ifaka igalelo kulwazi
Iwehlabathi jikelele. L

THE WORLDWIDE UNIVERSITIES NETWORK
A GLOBAL RESPONSE TO GLOBAL GHALLENGES

As part of its strategy to internationalise its research,
the University of Cape Town has been a member of the
Worldwide Universities Network (WUN) — a partnership
of 17 research-intensive universities — since 2009.

In 2014, the WUN came closer to home than usual
because UCT hosted the annual conference and general
meeting in March — the first WUN conference to take
place in Africa — and UCT's Vice-Chancellor, Dr Max
Price, took over as WUN chair.

The WUN is committed to addressing the world’s most
urgent challenges collaboratively. As a comprehensive
global research organisation, the WUN shares many
of the same objectives as UCT. Since 2009, the WUN
has focused on four thematic challenges: responding to
climate change; understanding cultures; global higher
education and research; and public health and non-
communicable diseases.

Through the Research Development Fund (RDF),
the WUN reinvests a significant proportion of
member subscription fees into seeding sustainable,
international research collaboration. For example,
Dr Ellen Hurst, who works in language development
at UCT, is involved in an RDF-funded project that

STATISTICS

17 vievszrs v 10 countries on B conTivenTs

9 INTERDISCIPLINARY
RESEARCH GROUPS

2000+

RESEARCHERS

addresses how language skills facilitate success
for skilled migrants in their professional host
communities.

When Dr Price took over as chair of the WUN, he observed
that the network plays a crucial role in the development
of leadership, because university leaders are able to
“draw on the wisdom of [their] peers”. WUN members
also ensured that their students were prepared for an
increasingly globalised world, he argued, by facilitating
student mobility and generating large research grants
that could sustain cross-continental, cross-institutional
research projects.

MOBILISING GRANTS

The WUN mobility grants have contributed towards the
formation of highly fruitful collaborations. For example,
Dr Mercy Brown-Luthango of UCT's African Centre for
Cities was supported to visit the University of Sheffield to
plan a programme of work on the relationship between
violence and the upgrading of informal settlements.

Mobility grants can also contribute to career
development. For instance, Dr Lester Davids, a molecular
cell biologist in the Department of Human Biology,
became a Fulbright Fellow in 2014. He attributes
this achievement directly to his work with Professor
Nina Jablonski at Pennsylvania State University, a
collaboration that was enabled by the WUN mobility
grant he received in 2011.

INFLAMMATORY DISEASES

WUN collaborations can give rise to powerful and
focused new networks. In-FLAME — the International
Inflammation Network — is one such initiative that
includes Associate Professor Michael Levin from
the Department of Paediatrics and Child Health.
Noncommunicable diseases pose the greatest current
threat to global health, and inflammation is a common
element among almost all of them. In-FLAME aims
to understand the risk factors and devise strategies
to prevent them. Close collaboration can give rise to
more effective research: in the long term, in-FLAME
plans to streamline research protocols so that all
researchers collect the same information, at the same
time, using the same methods. This will produce large,
standardised data sets that are much more powerful
than a number of differentiated collections of data.
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WE NEED TO THINK HARD ABOUT
HOW TO MEET THESE CHALLENGES
— HOW TO GARNER THE RESOURCES
NECESSARY TO SUSTAIN AND
ADVANCE OUR GLOBAL POSITION AS
A UNIVERSITY.

A glance through this report demonstrates the
extraordinary research that takes place within the walls
of the University of Cape Town. Our researchers are
expanding knowledge in all directions, offering insight
into global problems and innovation in strategies to
solve them; contributing to public policy, the arts, our
communities and the natural world. In many areas of
research, we lead the world and attract some of the
very best local and international researchers.

Such research, however, comes at a price, and it is an
increasing headache for units to fund it within already
tightened university budgets and competing priorites.

Government funding continues to be an important
component in our research resources, mainly through
the Department of Science and Technology (DST), the
Department of Higher Education and Training (DHET) and
the National Research Foundation (NRF). However, this
source of funding has not kept up with demand, as both
the numbers (of students and researchers) and the cost of
cutting-edge research have grown. Per-capita funding of
researchers has declined significantly in real terms in the
last 10 years, and this is unlikely to change in the current
and predicted economic landscape.

As a result, the University of Cape Town has had
to turn increasingly to external sources of funding,
and we expect that the need for external funds will
only rise in the coming years. We have already had
considerable success here: for instance, our research
income in 2013 was just under R1 billion, and the
value of new research contracts signed in 2013 raised
almost a further R1 billion. Our ability to attract
funding from foreign governments and donors is
already a major factor in our survival as a top-ranked
university, and we punch way above our weight.

This gives us real optimism for the future. However,
significant challenges remain. Not only is the amount
of funding we receive from the state dwindling, but
also our competitors have access to a level of funding
that we can only dream about — and not just in the
developed world. For instance, the recent revelation
that the University of Cape Town has been ranked
in the top 10 universities within the BRICS nations
(Brazil, Russia, India, China and South Africa) in the
2014 QS University Rankings and third in the latest
Times Higher Education Ranking of Universities in
the Developing World is pleasing, but also shows the
competition we are up against. China has increased
its research and development funding by an average
of 18% a year since 2008, and it has 71 universities
in the top 200. India has none in the top 10 but
intends to set up 14 world-class universities under
the government’s “brain gain” policy.

We need to think hard about how to meet these
challenges — how to garner the resources necessary to
sustain and advance our global position as a university.

INTERDISCIPLINARITY

To some degree, this simply requires an escalation of
what we are already doing. A key pillar in our research
strategy is interdisciplinarity. Over the past 20 years,
there has been increasing recognition of the importance
of research for the generation of new knowledge at the
interfaces of disciplines in order to address complex
societal issues, such as climate change, health and
urban planning. The most rapidly expanding areas of
published research are in interdisciplinary clusters, and
international funders increasingly focus their funding on
interdisciplinary research projects.

It is therefore not surprising that many leading
international  universities  have invested in
interdisciplinary research. The University of Cape
Town has responded to this for years with a number
of strategies. The Six Signature Themes were formed
to foster research that would stimulate cross-faculty
collaboration and challenge the “business as usual”
approach to research.

FUNDING FACTS

W Almost 45% of our research contract

funding came from foreign non-profit
organisations in 2013.

The Bill & Melinda Gates Foundation was
the most significant contributor to this,
funding research contracts worth more
than R170 million in 2013, an enormous
leap up from just over R40 million the
year before.

The University of Cape Town attracted
more than US$9 million in direct grants
from the National Institutes of Health in
the USA in 2013: more than any other
university outside America.

Professor Kelly Chibale has attracted
grants worth more than R200 million
since 1997; in 2013 alone, he attracted
R53 million. Around half of this funding
is for the important work he does
as founder and director of the Drug
Discovery and Development Centre.

The amount raised by the Faculty of
Science from non-governmental sources
increased by 50% in 2013 from the
previous year to almost R70 million.

The African Climate and Development
Initiative is leading a project on
Adaptation at Scale in Semi-arid Regions
funded by Canada’s International
Development Research Centre and
the United Kingdom’s Department for
International Development to the tune of
CAD $13.5 million over five years.

The TY Danjuma Fund for Law and Policy
Development in Africa endowed the
Centre for Comparative Law in Africa with
US $5 million to support research, capacity
building and research dissemination.

The United Kingdom’'s Wellcome Trust
entered into research contracts to the
value of just below R87 million (compared
to R24.5 million the previous year), while
research contracts with the Economic
and Social Research Centre were worth
almost R5 million.
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Similarly, the institution-wide strategic initiatives
led by the Vice-Chancellor were instituted with the
explicit mandate of undertaking interdisciplinary
research and the graphic of the African Climate and
Development Initiative (see right), illustrates how
successful this has been.

Transdisciplinary research takes this even further with
opportunities for engagement with the community in
our city, region and continent, bringing in perspectives
from outside the academy and ensuring that our
research is relevant and has the maximum possible
impact where it matters most.

However, the significant institutional barriers to
interdisciplinary and transdisciplinary research, such
as faculty and departmental structures and budgets,
continue to work against us and remind us that we
must intensify our efforts. The university has set up
a task team to analyse both barriers and enablers
to interdisciplinary research and to come up with
suggested strategies to encourage and enhance
it. It will require significant levels of funding and
institutional changes; however, we should be repaid
with innovative research that addresses societal
problems more effectively and that will, in turn,
attract more international funding.

INTERNATIONALISATION

We also need an enhanced approach to the
internationalisation of our research, with a
simultaneous emphasis on global partnerships for
postgraduate training and collaborative research.
One of the great challenges and a key focus for
the university is growing the next generation of
researchers. Our move towards a research-intensive

UCT RESEARCH REPORT / 2013-14
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university requires an increase in postgraduates,
which in turn requires an increase in supervisory
capacity. This works against the national trend
in which the government gives more money to
undergraduates and the amount we receive for each
postgraduate student declines in real terms.

AS THE LEADING RESEARCH
UNIVERSITY IN AFRICA,
THE UNIVERSITY OF CAPE
TOWN ALREADY PROVIDES
A PORTAL INTO AFRICA FOR
UNIVERSITIES ABROAD.

L

We therefore cannot approach this challenge with ad
hoc responses to opportunities that come our way.
Instead, we must put in place concrete strategies
that will leverage funding and increase capacity.

One such strategy that began to take shape in
2013/14 is to position the University of Cape Town
as a preferred partner with the Global North and the
Global South. As the leading research university in
Africa, the University of Cape Town already provides
a portal into Africa for universities abroad. This is
partly because we have strong management and
administrative practices; it is also because we act as a
principal site of engagement on issues that are unique
to our continent but have global impact. Examples
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include areas where our geographical advantage or
socio-economic realities provide live laboratories for
research on sustainable environments, linguistics and
patterns of disease, among many others.

This has led to a rich tapestry of collaborations
that we intend to augment with three-way global
partnerships for PhD training and supervision:
between the University of Cape Town, the Global
North and the Global South (particularly the rest
of Africa). We propose to put in place mobility
funds and PhD packages, and will focus our initial
efforts where there are existing and productive
research collaborations. This should increase
the number of PhD students we can supervise,
supplement current PhD training practice, and

Prof John Field

produce exceptionally well-trained researchers
whose work is globally competitive.

CHANGING THE WORLD

We are unashamedly ambitious for our researchers
and the work they produce. Research can and does
transform the world and the University of Cape
Town is determined to be among those leading the
charge. To produce this innovative research, we have
to be innovative in the ways we fund it. Against
this backdrop of increasing financial pressure, |
am especially grateful to our donors and sponsors
who contribute so generously to research at UCT,
without whom we would be unable to realise our
ambitions in the global research arena. L
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SUPPORTING

RESEARCH EXGELLENCE

With an increased focus at the University of Cape
Town on the internationalisation of research and
interdisciplinarity, the support we offer researchers
has become more complex and, at the same time,
also more important. Traditionally, institutional
support for research has been understood to
function best as an invisible hand. However,
visibility has become essential in order to connect
researchers with resources and with each other, to
achieve transparency in research administration,
and to promote the dissemination and impact
of research findings and outcomes. UCT's
commitment to these activities has prompted a
range of new engagements between the Research
Office and other professional and administrative
departments to develop and promote a seamless
service to researchers.

Another key focus of research support is the university’s
aims for the transformation of academic cohorts and
the development of a next generation of scholars and
researchers. In alignment with these aims, the Research
Office provides a range of support to researchers
at different stages in their careers. The Emerging
Researcher Programme, the Programme for the
Enhancement of Research Capacity and the Supervision
Training Programme contribute significantly to this
goal, which includes providing comprehensive support
to postgraduate students and postdoctoral research
fellows. A number of externally funded programmes
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also play a crucial role in growing the next generation
of researchers, including the Mellon Visiting and Retired
Scholars Mentorship Project, which draws to an end
in 2014. Over the last seven years, 39 mentors have
supervised 229 mentees, and we are very grateful to
the Mellon Foundation for funding this project.

In addition to the ongoing financial support received
from the Carnegie Corporation for the Growing the
Next Generation of Academics programme, UCT was
recently awarded US$23 million by the MasterCard
Foundation to develop both undergraduate and
postgraduate students from South Africa and other
countries in Africa, particularly those from economically
disadvantaged backgrounds. Both these programmes
demonstrate UCT's and the funders’ commitment to
strengthen higher education on the continent and to
ensure that UCT attracts a culturally and internationally
diverse community of scholars.

The University Research Committee (URC) plays an
important role in the strategic distribution of internal
research funds, which are allocated to researchers
through a competitive, proposal-driven process in ways
that advance UCT's research strategy. The strategy aims
to advance the next generation of academics, boost
internationalisation and increase visibility and research
excellence. Enhanced research quality, transformation,
impact and engagement are all cross-cutting strategic
imperatives. Internal research funding helps individual

RESEARCHERS

457

FOR HIS PIONEERING WORK ON
HIV/AIDS AND TUBERCULOSIS

researchers and faculties to plan their research activities
and manage the production of their research outputs.
The Senate ethics committees are also vital to enabling
and supporting research at UCT. These committees,
serviced by the Research Office, provide policy-level
oversight and guidance to all UCT faculties across
the full range of topics in the responsible conduct of
research and also receive appeals from faculty-level
ethics committees. In addition, the Reseach Office
provides researchers with tools such as Research
Professional Africa, an online system that enables
access to external funding sources through searchable
databases and global compilations of research funding
programmes, as well as science and technology news
and innovation policy documents.

Research support in South Africa also entails
participation in the rating processes of the National
Research Foundation (NRF). The NRF evaluates
researchers based on their recent research track
record. UCT supports this unique measure of research
quality and impact through a rigorous internal review
process that draws on the best possible expertise
in preparing submissions. This support includes
providing bibliometric assistance to applicants,
including web-based tips for academics to identify
their own H indices and citation counts. We are
proud of the high number of our researchers who
have achieved an NRF rating: this figure currently
stands at 457, the highest number in the country.

UCT RESEARCH REPORT / 2013-14
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UCT recognises the importance and value of focusing
its efforts and resources in order to keep raising the
bar for the quality and impact of its research. A range
of structures help to achieve this goal, including six
Signature Themes for research and two national models
for focusing expertise and resources: the DST/NRF
Centres of Excellence and the South African Research
Chairs Initiative (SARChI).

In response to an increase in demand for eResearch
support, UCT has taken on the challenge of providing
researchers with the information and communication
technologies they need to conduct their work and,
in 2013, began establishing an eResearch Centre
(further described on p61). The eResearch Centre is
one strategy to help researchers deal with the huge
flow of data in all fields of research. These data sets
are making it increasingly important for researchers
to be able to store their data digitally, to analyse the
data (sometimes through visualisation to enable it to
be understood more fully) by making use of high-end
computing and to collaborate virtually with research
partners across the world.

Underpinning all these efforts is the work of the newly
established Office of Research Integrity (ORI), which
aims to promote the responsible conduct of research
at the university and to ensure that university research
policy documents and ethics guidelines are up to date
and compliant, as well as accessible to users. Based in
the Research Office, the ORI has conducted a review
of ethics policies at UCT, laying the groundwork for
a comprehensive conflict-of-interest policy that will
cover the participation of UCT scholars in, among
other initiatives, research projects that involve multiple
sites in different jurisdictions. The ORI supports both
UCT research and internationalisation, particularly
initiatives that rely on research consortia, steering
committees for scholarly resources and data-sharing
agreements; it has also identified opportunities for
input on relevant policy developments (see right).

The Research Office strives to make research
administration as effective and efficient as possible,
ensuring that the best service and support is provided
at every level and through a variety of mechanisms. In
doing so, it works increasingly closely with other key
strategic partners at UCT, such as Research Contracts and
Intellectual Property Services (RCIPS), the International
Academic Programmes Office (IAPO), Information
and Communication Technology Services (ICTS), UCT
Libraries, and the Finance Department. The office is
grateful to its partners and stakeholders who share its
vision and passion for providing streamlined support to
researchers. Importantly, it recognises and thanks the
funders and donors who have contributed this past year
to supporting the UCT research enterprise. v
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FUNDING

(NUMBER OF CONTRACTS SIGNED)

MAKING INTEGRITY
INTEGRAL TO RESEARCH

The multi-sited, collaborative nature of contemporary
academic research, combined with the expanded
compliance requirements of funding agencies and
research sponsors, has resulted in heightened concerns
about research integrity for individual researchers
and the university. Recognising these trends, UCT
has adopted a comprehensive approach to research
integrity as integral to scholarly success.

The Office of Research Integrity (ORI) was established
in 2013 to provide integrated management of UCT's
research ethics programmes and related matters of
research administration, promoting best practices
and the responsible conduct of research. Among its
duties, the office is responsible for providing support,
practical resources, education and training to various
stakeholders — student and faculty researchers, ethics
committee members and chairs, and administrative
colleagues whose work presents an interface with
research. The faculty-level committees and their
chairpersons provide a front-line service that evaluates
faculty-specific protocols and that can be sensitive to
the conventions of specific academic disciplines for
matters such as authorship disputes.

An important project for the ORI has been contributing to
the enhancement of policies for the responsible conduct
of research. The revised, university-wide conflicts of

CANADA

USA

BY REGION

interest policy was adopted in late 2013. It relates to
both financial and other conflicts that have a potential
impact on research and teaching responsibilities. The
ORI has also contributed to the drafting and review of
a revised policy on academic misconduct and a standard
operating procedure for research access to students,
staff and individually identifiable data about students
and staff.

The ORI's remit extends beyond the internal concerns of
the university. In late 2013, it led a comment on behalf
of UCT regarding the draft National Institutes of Health
(NIH) policy on the sharing of genomic data in the USA.
With the generous contributions of colleagues in the
faculties, this was the first time, to the knowledge of
the group of authors, that UCT had commented on a
pending matter of US federal policy with implications
for UCT research. UCT emphasised, among other points
and with an African perspective, that global resources
are made “global” not solely by the points of origin
that their contents represent, but also by broad and
equitable access and dissemination policies supporting
researchers in sites all around the world.

The ORI's other activities have included the preparation
of template guidance for the ethics portions of NRF
research proposals, participation in the evaluation and
resolution of various authorship disagreements, and
consultation on matters that were pending with faculty-
specific research ethics committees. UCT has identified
training topics for 2014 and has already led an initial
seminar about the responsible conduct of research at
the university — many more are to follow.
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THE INNOVATION JOURNEY AT UCT

| =8

The journey from early-stage business idea or new
technology to commercial viability is difficult and
market realities have proven that no innovation,
no matter how profound its potential, is a
guaranteed success. Over the past 15 years, the
Research Contracts & Intellectual Property Services
(RCIPS) Office has put in place several measures
and interventions designed to ensure that ideas
and inventions coming out of UCT have the best
possible chance to make this journey successfully.

USA N UCT

USSZUUbiIIion FUNDED RESEARCH USS500miHion

Ny

100 000 DISCLOSURES 250

25000 LICENSED 62

N

2500 START-UPS 6

Berneman’s “funnel effect” shows that UCT's
performance is in line with international norms.
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The office measures and accounts for disclosures,
patents, spin-outs and income, because they are
measurable and comparable to available benchmarks
that give an indication as to whether the investment in
innovation is worthwhile.

The 2008 Association of University Technology
Managers (AUTM) figures suggest that, in the USA, there
is, on average, one disclosure for every US$2.9 million
invested in research. Berneman (quoted in Australian
Research Council, 2002, p43) has, on the basis of 10
years' experience in the USA, developed “cascading
tiers of performance” called the funnel effect. If UCT's
statistics from 2007 to 2013 are benchmarked with
research income of US$602 million, its performance
turns out to be in line with the AUTM/Berneman norms.

However, innovation and technology transfer are
about more than just counting the numbers. Rather,
they are about the university and the impact on and
benefit to society.

This is reflected in UCT's draft Innovation Policy, which

describes the objectives as:

W To make it easier and more affordable to engage
with the university — both for the community and
for business;

W To facilitate the use and commercialisation of

research for the public good;

To promote economic growth and community

development;

W To forge closer ties with industry and the
community;

L ¢

To recruit, retain and reward staff and students;
To deliver graduates that are socially engaged,
critically thinking entrepreneurs;

W To generate a third stream of income for the
university.

& {

Two recent initiatives, the Solution Space/Workshop
17 at the Graduate School of Business and the
School for Design Thinking, are evidence that we are
already working towards these objectives. Workshop
17 is an innovation hub modelled on the world-
renowned Massachusetts Institute of Technology
(MIT) Media Lab in Cambridge, Massachusetts, in
the USA (see right).

The establishment of a School for Design Thinking
is currently in a conceptualisation phase. The design
thinking concept is based on the conviction that
true innovation can only take place when strong
interdisciplinary groups decide to create a common
culture and then research the interface of differing
opinions and perspectives.

A further initiative in 2013 was the establishment of
a local branch of the international Café Scientifique
concept. The aim of Café Scientifique is to
encourage more informal discussions around science,
engineering and innovation and encourage broader
interaction with society, as well as to tell the real
stories that affect the UCT community, such as new
vaccines, better diagnostics and new medical devices.

Considerable work needs to be done to position
intellectual property before it can actually leave
the university’s front door and attract larger-
scale funding or be commercialised. A major gap
in this area has been filled by the introduction of
the Technology Innovation Agency’s seed-fund
initiative that makes funding of up to R500 000
available per project, in preparation for larger-scale
commercialisation support. UCT's first call drew 21
applications, of which nine were supported.

Another major injection was a commitment of close
to R10 million over four years from the National
Intellectual Property Management Office. This
support not only makes possible the appointment of
new staff, but also allows UCT to conduct techno-
economic modelling on specific patent portfolios
and strategic reviews of research groups. Techno-
economic modelling assesses the economic viability
of a process at full commercial scale and considers the
impact of varying production levels or key conversion
parameters to test sensitivities to particular stages of
the overall process. This can focus further research
and development efforts on critical components. The
modelling looks at manufacturing plant equipment

NOT BUSINESS AS USUAL

The Graduate School of Business (GSB) has
created a new space at the heart of its Waterfront
campus that seeks to break the mould of a
traditional business education, in order for
more holistic and creative responses to African
challenges to emerge.

Dubbed the Solution Space, the area is meant to
serve as a link between students, social inventors,
entrepreneurs, foundations, government and
industry players, allowing collaboration to
generate new and creative ways to solve issues
facing the continent.

GSB director Professor Walter Baets says that the
space is a manifestation of the business school
of the future. “Business schools need to shift to
meet the needs of an unpredictable and unequal
world. This means we need to move away from
just training MBAs and towards getting involved
in creating new business solutions for the world.
We need to be more hands-on by turning out real
solutions to real problems. And because complex
challenges demand collaboration and partnership,
the space will be a nexus between industry,
government, academia and civil society.”

The multi-million-rand initiative, which is a prelude
to Workshop 17 (a joint initiative of the V&A
Waterfront and the GSB), received funding from
the Vice-Chancellor’s Strategic Fund and the Bertha
Centre for Social Innovation and Entrepreneurship.
The SAB Foundation has also partnered with the
GSB with a funding commitment of R1 million as
seed capital for promising social entrepreneurs.

UCT RESEARCH REPORT / 2013-14
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costs as well the cost of raw materials. Often a
process performs very well from a technical/academic
perspective, but manufacturing via that route would
be too expensive.

UCT has seen increasing activity around spin-out
company formation and a number of ventures are
being incubated. It is also becoming clear that these

UCT STUDENT TEAM
WINS TOP INNOVATION PRIZE

A student team from UCT won a top prize at the
Global Social Venture Competition (GSVC), which
is held annually at the University of California,
Berkeley, in the USA.

The UCT team was named one of the top five initiatives
worldwide for their project, Khusela — a low-cost fire-
detection device for informal housing — and took the
GSVC People’s Choice Award in the global round,
competing against hundreds of entries and winning out
against 18 finalists in the last round.

The GSVC is the world’s pre-eminent social business
plan competition, providing aspiring entrepreneurs
with mentoring, exposure and prize money to
transform their business ideas into positive real-
world impact.

Khusela, which means “protect” in Xhosa, is a low-
cost fire-detection device and integrated alert service
designed for shack-dwellers worldwide. In South
Africa, there are an average of 10 shack fires a day,
with someone dying in a shack fire every other day,
according to Abahlali baseMjondolo, a South African
shack-dwellers” movement.

“Our proactive early-warning system networks
individuals within communities and with the authorities
to mitigate the loss of life and property caused by shack
fires — a global human tragedy,” says Francois Petousis,
co-founder of Khusela, who is currently undertaking
a master’s degree in inclusive innovation at the UCT
Graduate School of Business (GSB). “There are one
billion shack/slum-dwellers across the globe, and that is
set to soar to 1.4 billion by 2020.”

Khusela is based on the engineering honours thesis
of Petousis. The team further consists of Samuel
Ginsberg, David Gluckman, Emily Vining, Max Basler
and Paul Mesarcik.
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companies provide other valuable ingredients: they act
as “commercialisation” vehicles that channel ongoing
research outputs. They also provide feedback on new
needs that inform research strategy and direction.
Most importantly, they provide jobs for specialised,
highly trained graduates in South Africa, growing the
country’s technical capabilities and preventing the loss
of these assets to opportunities overseas. L
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UCT SPIN-OFF PREPARES TO L AUNCH NOVEL DIAGNOSTIC TOOL

A UCT spin-off company is in the final stages of
launching a first-of-its-kind, rapid extra-pulmonary TB
(EPTB) diagnostic tool to tackle the TB crisis in Africa.

IRISATM-TB (InterGam Rapid Immuno Suspension Assay)
is the first commercial product to emerge from Antrum
Biotech, a company that grew out of the research led
by UCT's Professor Keertan Dheda. The groundbreaking
tool will enable health workers to detect EPTB by
measuring human interferon gamma (a type of protein
that plays a role in immunity) in biological body fluids.
The test provides a rapid and accurate result within two
hours, enabling swift response and treatment of the
disease. TB is responsible for an estimated 1.4 million
deaths worldwide each year and is the most common

cause of death in South Africa. While EPTB accounts for
just 15% of TB cases, this estimate increases to 50% in
high-HIV-prevalence settings.

UCT converted its licence agreement with Antrum
Biotech, which was formed in 2008, to an equity stake
in late 2013, thereby assigning the IP to the company
and paving the way for a significant investment from
the Industrial Development Corporation (IDC). The
company is now co-owned by UCT and the IDC.

The next step is to enter further larger-scale clinical trial
testing in 2014. The Medical Research Council-funded
trial will have Professor Bongani Mayosi, head of the
Department of Medicine, as its principal investigator.

UCT RESEARCH REPORT / 2013-14
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GROWING THE NEXT GENERATION

OF RESEARCHERS

Growing the next generation of academics has
been part of the Research Office’s mission since its
inception. Obtaining a doctorate is a challenge in
itself that requires considerable support; for those
embarking on an academic career trajectory after
that, some research and publication experience
on their own do not guarantee success. Not
only do academics need to be supported to
establish themselves (from being “emerging” to
"established” researchers), they also do better
if they are supported in the various ventures
that contribute to making a research-intensive
university, including writing books, successfully
applying for research grants and publishing in
international journals.

THE FIRST STEPS

As a research-intensive university, UCT has committed
itself to growing its postgraduate student body. With
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attractive scholarship packages, a targeted recruitment
campaign in certain sectors, a postgraduate prospectus,
and an increase in the number of international
partnerships and joint PhD programmes, UCT has had
an increase of 16% in its 2014 postgraduate applications.

UCT's aim to increase and strengthen the profile of its
postgraduate students and postdoctoral fellows entails
a necessary expansion of its research enterprise. This
reciprocal link manifests itself in a number of ways.

Postgraduate training necessarily involves research
training under the supervision of an experienced
researcher. Especially at doctoral level, supervisors
take on students who are working in the supervisor’s
area of expertise and who are part of the research
team that further develops particular fields of study.
Moreover, supervisors encourage doctoral students
and postdoctoral fellows to engage with key
contributors in the local and international research
community.

YOUNG INNOVATORS SLAM THE OPPOSITION

John Woodland, a PhD student in the Department of
Chemistry, took second place in South Africa’s first
Science Slam competition in January 2014, wowing
the audience with his enthusiasm, lack of jargon, good
diagrams and effective animations.

Woodland spoke about his research into the
development of a fluorescent probe to detect free
haem, an iron-containing compound that forms the
non-protein part of haemoglobin (red blood cells) and
some other biological molecules. Free haem can be
a very toxic molecule and has been implicated in a
number of pathological conditions, such as malaria.

Science Slams — inspired by Poetry Slams, in which
poets compete against each other by reciting their
poetry — were developed in Germany in 2006 and
have since gained popularity around the world.

Productive researchers in most of UCT's flagship
programmes apply for research grants that include
scholarships  for  postgraduate students and
fellowships for postdoctoral fellows to help carry out
the research. These postgraduates and postdoctoral
fellows are immediately part of a research team, a
project with a structure, deadlines, collegial networks
and funding.

Research  projects typically produce research
publications. The postgraduate and postdoctoral
fellows' contribution to the project is acknowledged
in co-authorship, which strengthens their own
academic profile while increasing the university's
publication output.

Technology and the ease of global connections have
internationalised research at UCT. As a research-

Woodland was one of six German and South African
postgraduate and postdoctoral presenters, who each
had 10 minutes to take science out of the lab and
promote its everyday applications.

Acknowledgment at the Science Slam was not the only
feather in Woodland’'s cap in 2013. After attaining
success during the South African leg, he was chosen
to present his research (this time in only three minutes)
at the Falling Walls Lab in Berlin. There he won third
place in the Young Innovator of the Year competition.
A reward for this achievement was an opportunity to
present the same talk at the Falling Walls Conference,
billed as the “international conference on future
breakthroughs in science and society”.

“I am passionate about science and about this
country. It is imperative that we get people interested
in, and inspired, by science in South Africa. We live in a
scientific age. Everyone ought to be familiar with basic
scientific ideas and, more importantly, ought to think
critically about the world and the information they are
fed,” maintains Woodland.

MAKING WAVES

Michelle Knights, a PhD student in Cosmology and
Astrophysics, was the winner of South Africa’s first ever
FameLab competition and represented South Africa at the
Famelab International semi-finals, where she talked about
the use of pulsars to demonstrate gravitational waves,
which was postulated by Einstein, and is one of the areas
that will be studied by the Square Kilometre Array (SKA)
project currently under development in South Africa.

intensive university, it has research teams with
robust international partnerships and exchanges of
researchers and postgraduate students with the goal
of expanding, enriching and embedding research so
that it can maximise actual advancement and social
improvement.

To support UCT's growing postgraduate and
postdoctoral ~ communities, the  Office for
Postgraduate Studies and the Postgraduate Funding
Office participate in overseeing specific programmes
for postgraduate students and postdoctoral fellows.

Two of these partnerships are the Carnegie
Corporation’s Growing the Next Generation of
Academics in Africa (see page 24) and the MasterCard
Foundation’s Developing First-Generation African
Professionals.

UCT RESEARCH REPORT / 2013-14
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CARNEGIE SCHOLARS:
THE NEXT GENERATION

A fourth generation of Carnegie scholars was welcomed
to UCT in 2014 as part of the Next Generation of
Academics in Africa Project. Funded by the Carnegie
Corporation, which recognised the importance of
preparing young potential academics for university
careers, this extensive programme runs at four major
universities in Africa: UCT, the University of the
Witwatersrand, Makerere University (Uganda) and the
University of Ghana. It targets postgraduate students
and postdoctoral research fellows from Africa who are
keen to pursue careers in academia. The programme
aims both to strengthen higher education in Africa and
to train a more demographically diverse community of
academics for the continent.

Drawing on the partners involved in the Carnegie
project, the four universities will increase collaboration
through supportive supervision relationships, by
encouraging fellows to build networks with their
counterparts in the other partner universities, and
in supporting Carnegie graduates — academically

v
"
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and professionally — when they return to their home
institutions. Over the length of the project, almost 100
new academics will be produced for the continent. To
date, it has graduated 21 PhDs, and seven postdoctoral
fellows have completed their tenures. At the time of
writing, three Carnegie scholars had secured academic
positions and a further one was about to take up his
academic appointment.

Today's academics face a range of challenges due to
the increasing complexity of the world and the research
environment. The competition is not just faced by
individuals, but by universities, countries and entire
continents, argues Professor Danie Visser, Deputy Vice-
Chancellor with responsibility for research. “You can't
be competitive as a country or a continent if you don't
have strong universities that drive research.”

At UCT, participants are selected from three fields
where lucrative career options in the private and public
sectors mean that an academic career is often not the
first choice (clinicians, engineers and economists) and
where the research is particularly pertinent to Africa.

“We are trying to foster a community of people
so that we can get that sense that we are doing

-

[

Some of the 2014 generation of Carnegie scholars (I-r) Back row: Faridah Chebet Chemisto, Kabani Matongo, Adérijo
Monjane, Aleyo Chabeda and Brian Kullin. Third row: Philemon Arito, David Fadiran, Yusuf Agabi, Sulemana Mahawiya,
Imuentinyan Aivinhenyo, David Ikumi, Roslyn Ray and Adeola Oyenubi. Second row: John Okedi, Rodrick Katete,
Fredrick Nindo, Munya Musvosvi, Trust Mpofu, Hazvinei Tsitsi Tamuka Moyo, Krupa Naran and Zanele Ditse. Front row:
Threza Mtenga, Mamello Nchake, Chijioke Nwosu, Elizabeth Lwanga Nanziri, Mhbuba Shifa and Nina Wasuna.
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something significant for our continent,” says
Professor Visser. A quick scan of Africa-specific
research being undertaken by current Carnegie
scholars demonstrates the importance of this work.
Projects range from the economics of tobacco
control in Zambia to property rights in Nigeria;
from climate change vulnerability in Tanzania to the
relationship between health and the labour market
in South Africa; and include multiple research
projects on malaria, TB and HIV/AIDS.

FILLING IN THE KNOWLEDGE GAPS

Carnegie fellow Tolu Oni, a senior research medical
officer affiliated to the Clinical Infectious Disease
Research Initiative (CIDRI) in the Faculty of Health
Sciences, is determined to make a contribution
through her research to improving the health of
urban populations in Africa — especially for the poor.

According to Oni, rapid urbanisation in Africa has
been accompanied by changes in cultural, social
and lifestyle behaviour resulting in reduced physical
activity and other unhealthy dietary and behavioural
patterns, which has led to a rise in the incidence
of non-communicable diseases (NCDs) like diabetes
and heart disease. At the same time, there is an
increasing overlap between these chronic conditions
and infectious diseases, such as TB and HIV/AIDS,
which is creating a perfect storm for public health
that requires further investigation.

Poor people living in urban settings, fuelled by a
high prevalence of obesity, are disproportionately
affected, she says.

“A scarcity of good-quality data on how these
diseases overlap and interact and their interaction
with external or environmental factors is a significant
barrier to designing appropriate prevention and
control strategies,” says Oni. “Many of these factors
are beyond the healthcare remit, necessitating
involvement of all relevant disciplines to ensure
informed, healthier public policies.”

This is where she hopes her research will make a
contribution. With qualifications in medicine, public
health and epidemiology, Oni began her medical
training at the University College London Medical
School and went on to complete postgraduate studies
in internal medicine together with HIV medicine in the
UK and Australia. In 2007, she moved to Cape Town
to work in HIV/TB research, completing her doctorate
in the Clinical Epidemiology of HIV-associated TB at
Imperial College London.

Dr Tolu Oni.

It was during her research in Cape Town that she
became interested in the rise of NCDs and their
interaction with chronic infectious diseases. She is
currently investigating the association between TB
and diabetes, as well as the epidemiology of NCD
risk factors in HIV-infected persons.

UNDERSTANDING THE ROOT OF
ECONOMIC PROBLEMS

With a dream of studying economics, Ethiopian-
born Mhbuba Shifa’s passion arose from a deep-
rooted curiosity to understand the reasons behind
the economic problems at home.

Her academic career started with a business science
degree in statistics at Addis Ababa University,
Ethiopia. This progressed into a full bursary for her
master’s in economic science at UCT. Shifa became
a Carnegie scholarship recipient in 2011 and she
was awarded a further scholarship for the following
two years to study for a PhD in economics.

Shifa feels privileged and touched to be a Carnegie
scholar; it has also had practical advantages:
“Receiving support from the Carnegie Corporation
has developed my career as an independent
researcher, providing me with more protected
research time.”

The Carnegie Corporation’s support allows Shifa
the access and capacity to delve into her research
interests in Ethiopia, which include rural livelihoods,
land and labour markets, agricultural productivity,
poverty and inequality.
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MCF: DEVELOPING FIRST-GENERATION
AFRICAN PROFESSIONALS

In 2013, UCT was awarded a C$23 million grant by
the MasterCard Foundation (MCF), Canada. The
project aims to provide educational and professional
development opportunities to undergraduate
and postgraduate students from South Africa
and other countries in Africa. The recruitment of
international students who come from economically
disadvantaged backgrounds in Africa makes the MCF
Scholars Programme both different and challenging.
The MCF Scholars Programme allows UCT to seek
out, recruit, mentor and educate this pool of talent
and support grant recipients into post-degree
employment, entrepreneurship or higher study.
Since funding programmes for African-nationality
graduates and undergraduates are not frequently
available, this project helps to close a critical gap
in terms of access and increases postgraduate
enrolments. The MCF Scholars Programme at UCT
helps promising young people make the transition
from beneficiaries to benefactors, preparing them
with the necessary values, knowledge, skills and
leadership to fuel economic and social progress
across Africa.

ACADEMIC AND PROFESSIONAL
SKILLS DEVELOPMENT OPPORTUNITIES

Many top international institutions are seeking
formal partnerships with UCT. As part of these global
partnerships, the university promotes co-badged
qualifications and joint postgraduate programmes
that entail student and staff exchanges, in addition
to co-supervision of research projects.

It is no longer enough for master’'s and PhD
graduates to be experts in their fields; they are also
expected to have a portfolio of professional skills
that can be transferred to the workplace. In order
to strengthen these initiatives in the postgraduate
sector, opportunities for academic and professional
skills development have expanded. Drawing on
findings from employers about required graduate
attributes and on supervisors’ and students’ needs,
a range of seminars, workshops, retreats and
massive open online courses (MOOCs) are on offer to
postgraduates and postdoctoral research fellows. It is
anticipated that more than 2 000 postgraduates will
attend these sessions in 2014.

Given the high attrition rates of online courses, the
MOOQOCs are supplemented with weekly on-campus
face-to-face group meetings, led by postgraduate
students or postdoctoral fellows who are employed as
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facilitators. This helps promote student retention and
completion rates, while facilitators at the same time gain
professional experience in tutoring. After completing
the MOOC, facilitators are issued with a UCT certificate
of recognition as part of their professional development
and for inclusion in their curriculum vitae.

EARLY CAREER SUPPORT

Structured, institution-wide support for early career
academics at UCT goes back to the beginning of
2003 with the establishment of the Emerging
Researcher Programme (ERP). In the intervening
decade, the extent and nature of the support has
grown, with a simultaneous refinement of initiatives.

INDIVIDUAL AND GROUP SUPPORT

For many early career academics, the blend of
ongoing individualised mentoring and a structured
seminar and workshop programme has been
invaluable for their development as researchers. This
constitutes the backbone of UCT's support to early
career researchers.

POSTDOCTORAL AND
POSTGRADUATE STARS

Each year UCT welcomes increasing numbers of
postgraduate students and postdoctoral fellows,
who play a vital role in supporting existing research
and driving new research across the university.

DR VERENA BITZER

Dr Verena Bitzer joined the Graduate School of
Business during 2013 as a postdoctoral fellow
looking into the role of cross-sector partnerships
and co-innovation in solving complex social and
environmental challenges. With a PhD from Utrecht
University in the Netherlands on cross-sector
partnerships and global value chains, Bitzer has
done extensive work in innovation in African food
chains at Wageningen University.

In the face of pressing socio-ecological problems,
a lack of physical resources and an increasingly
complex and competitive market, the world’s
economies have become more knowledge-intensive
— value is created by the application of knowledge
rather than by investment in hard assets. And the
key to unlocking the economic and social value of
knowledge is through innovation. “We need to
see innovation as an investment, not an expense;
as a process that focuses on providing a tangible
benefit,” says Dr Bitzer.

But Dr Bitzer says that for innovation to be successful,
we need to realise that it is a collective activity, generally
involving many different people and organisations.
“The potential of partnerships for innovation is obvious

— innovation emerges when combining different
sources of knowledge and experience. I'm interested
in how collaborative processes create the interfaces
necessary for generating innovative solutions to
complex societal problems and what conditions are
ideal for such processes to flourish.”

DR LIz LEWIS

After many years as a business executive, Dr Liz Lewis
decided to switch track. An interest in legal studies
was beckoning and led to her obtaining an LLB from
UNISA in 2008. Soon afterwards she returned to her
alma mater (Lewis has a BA and an HDE from UCT) and
embarked on a master’s degree in the Department of
Public Law, which was upgraded to a PhD in 2013.

Her area of expertise is international law: specifically,
the interaction between international, national and
subnational law. Dr Lewis chose this field because she
is interested in both international law and subnational
systems such as customary law. She feels strongly
that these regimes should not be disconnected,
and her present research is therefore aimed at
developing judicial and legislative models that will
allow customary and international law to enrich
each other in a harmonious and beneficial manner.
For example, the customary macro-cosmic world
view, founded, amongst other things, on respect for
the environment, could be explored to enhance the
international environmental discourse, says Dr Lewis.

Dr Lewis currently has a postdoctoral fellowship grant
from the University Research Committee and says that
if she did not have this funding she would not be able
to continue with her research. “I intend to make the
most of this wonderful opportunity. The fellowship has
given me extra motivation to bring new depth to my
research,” she says.
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In response to changes in the national and global
research environment in 2013, the ERP honed
its focus on developing grant-writing skills, with
corresponding assistance to researchers in accessing
information on funding opportunities for internal
grants and those available through the National
Research Foundation and the Research Professional
Africa funding platform, for example. During 2013,
90 early-career researchers participated in grant-
writing seminars and workshops and a similar
number is anticipated for 2014.

A distinctive feature of the support offered is a
capacity building exercise in which researchers
are invited to submit draft proposals for review
and discussion, refining them in line with funder
requirements before final submission.

A significant part of early career support at UCT is
the development of writing and publishing skills. In
line with this, 13 departmental writers’ workshops
were held during 2013, with a total of 162 people
attending. Participants, coming to workshops with
draft articles, chapters or PhD proposals, have
the opportunity to present their work and obtain
feedback on the first day, thereafter working to
implement recommendations and complete articles.

Senior academics are available for consultation
for the duration of the three-day workshops, and
participants are tracked all the way to publication.

Along with one-on-one interaction with researchers
and a seminar and workshop programme to develop
research skills, graduate supervision training
continues to be a core element of early career
support. Biannual workshops are held in both the
science and social science/humanities streams.
A feature of many of the supervision workshops
is that the groups comprise both supervisors (of
master’s and PhDs) and students (PhDs), creating an
interesting and fruitful dynamic between student
and supervisor perspectives.
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INTERDISCIPLINARY EXCHANGE

A number of serendipitous opportunities have emerged
from these structured support initiatives. Significant
among them is the disciplinary mix among participants in
many events, facilitating cross-disciplinary conversation
both in formal sessions and in less formal spaces, such
as over meals. The effect of this is twofold. First, from
early on in their careers, researchers are exposed to
other disciplinary perspectives — an opportunity that is
rare in traditional discipline-based institutions. Second,
a number of cross-disciplinary collaborations have been
initiated as researchers discover areas of common interest
with potential for joint projects and publications.

Throughout 2013, the programme facilitators developed
a honed appreciation of the value of such encounters
and have encouraged these interactions, particularly
since the current global thrust towards interdisciplinary
collaborations is an increasing imperative for funders.

UPCOMING PUBLICATION

In 2007, Professor John de Gruchy and Dr Lyn Holness
published The Emerging Researcher, a book reflecting
on the birth and early years of the ERP. This volume,
which focused on the content of the ERP’s seminar
and workshop programme, was widely distributed and
used — at UCT itself, within South Africa, and beyond
national borders. At least two factors indicated the
need for a second book: the expansion and refinement
of the programme during the years since the first
publication, and far-reaching changes in the local and
global research environment, creating unprecedented
challenges for researchers, particularly those in the
Global South and notably in Africa. In response to this
situation, Dr Holness has produced a second book,
addressing new challenges and accommodating the
broadened scope of research development strategies
offered at UCT.

Addressed to both emerging researchers and their
mentors, the new book is due for publication early in 2015.

RESEARCHER RISING

Dr Alison September is a pioneer in a pioneering field.
A senior research officer in the UCT/Medical Research
Council (MRC) Research Unit for Exercise Science and
Sports Medicine (ESSM) in the Department of Human
Biology, Dr September is at the forefront of genetic
studies geared towards identifying the hereditary risk
factors underlying soft tissue injuries such as Achilles
tendon injuries and anterior cruciate ligament ruptures.

“We are hoping that, by combining all the genetic
analysis of the structural components and of the cell
signalling regulation, we will be able to get to a model
where we can identify the most important biological
role players in injury susceptibility,” she explains. This
has implications for sports professionals in that, if it
turns out they are, by virtue of their genes, at increased
risk of a soft tissue injury, they can adapt their training
accordingly — to strengthen and not put unnecessary
strain on tendons or ligaments.

While currently working with elite athletes, Dr September
says the research findings could also be extended to
benefit other patients with soft tissue injuries and also
to address occupational injuries, such as carpal tunnel
syndrome. “I think it's the tip of the iceberg,” she says.

“We haven't yet looked at the potential effect on other
clinical patients, but there are soft tissues throughout
your body, so if this risk factor is high, it could have an
effect on other clinical phenotypes, such as recovery of
a patient from surgery.”

Dr September is now also turning her attention to the
topical issue of concussion risks. “We are trying to see,
are there genetic elements that contribute to your risk
of sustaining a concussion, but more importantly, are
there genetic elements which influence your recovery?
We want to identify a biomarker which could be
used, together with clinical parameters, to diagnose a
concussion incident. People don't always present with
clinical symptoms, and they don’t necessarily correlate
with the severity of the concussion. So if we can come up
with a blood biomarker that confirms that a patient has
concussion it would assist with treatment and recovery.”

With a PhD in classical human molecular genetics
from UCT, Dr September joined the ESSM in 2005 as
a postdoctoral research fellow, drawn to the unit by
the pioneering work of Professor Malcolm Collins, head
of the Department of Human Biology. “I met him, |
collaborated with him, and | thought: ‘This is a dynamic
person, | want to be part of that team,"” she says.

She has also benefitted from the Emerging Researcher
Programme (ERP), saying it has given her the inspiration
to “become bold in my thinking. Just from their
excitement about your project and CV you get excited
about yourself. You start getting confidence in yourself,
which gives you momentum and you want to go with it.”

On a practical level, the ERP has enabled her to publish
several papers as a lead author, thereby upping her
outputs and helping her to secure her C2 NRF-rating
in early 2014.
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MID-CAREER SUPPORT

The Programme for the Enhancement of Research
Capacity (PERC) supports mid-career and established
researchers and aims to enhance their capacities and
help them to step up to recieve world recognition
in their respective research fields. The programme
uses seminars, workshops, grants and one-on-
one consultative interactions to boost the research
productivity and confidence of staff.

THE USE OF URBAN
YOUTH LANGUAGE IN THE
MEDIA AND IN HIP-HOP
MUSIC CAME UNDER THE
SPOTLIGHT.

L

PERC operates as a portal through which academics can
engage the services that are offered by the Research
Office in supporting mid-career researchers. It also
proactively catalyses research, converting some of
the university’s strategic research goals into practical
projects, particularly in the areas of interdisciplinary
work and African collaboration. One example of this is
Associate Professor Ed February’s work (see page 34).

Promoting networking is a key element of PERC.
For instance, Professor Hanri Mostert (Department
of Private Law) received a PERC grant to assist
with hosting, in co-operation with the Groningen
Centre for Law and Governance, a colloquium on
“Rethinking the Public Interest in Expropriation
Law”. A number of countries were represented at the
colloquium, including South Africa, the Netherlands,
the USA, Canada, the UK, Israel, Poland, Italy,
Germany, Australia and Ireland. Professor Mostert,
together with Dr Ada Odor (Centre for Comparative

Law in Africa), is working on a project to compile
five-country studies of mineral law, drawing together
colleagues from Botswana, Ghana, Namibia, South
Africa and Zambia.

Dr Ellen Hurst (Humanities Education Development
Unit) received a PERC research grant to host a workshop
on “Urban Youth Language in Africa”. Delegates
presented a wide variety of topics, ranging from
languages in the slums of Addis Ababa and taxi ranks
in Bulawayo to comedies, music and plays in Kampala.
The use of urban youth language in the media and in
hip-hop music came under the spotlight, alongside
the language of university students in Cote D’lvoire,
Algeria and Nigeria. The workshop was also attended
by scholars from the Netherlands, the UK and the USA.
They included Professor Maarten Mous from Leiden,
an expert on several East African languages, Associate
Professor Peter Githinji from Ohio, who works on Sheng
from Kenya, and Associate Professor H Samy Alim from
Stanford, who is interested in hip-hop practices.

Associate Professor Tom Franz (Biomechanical Sciences
Cardiovascular Research Unit, Chris Barnard Division
of Cardiothoracic Surgery) served as a PERC fellow in
2013 and 2014. In this position he forged links between
the faculties of Engineering & the Built Environment,
Health Sciences and Science, as he contributed to the
development of interdisciplinary research at UCT. One
of his projects resulted in a workshop on cell mechanics
and mechanobiology. The event was jointly funded by
the British High Commission in Pretoria, the Technology
Innovation Agency and UCT. The speaker consortium
hosted speakers from a number of institutions and
countries, including the UK, Germany and Spain.
The event enhanced international collaborations and
enabled South Africa and the UK to access high-value
multilateral funding for interdisciplinary research and
innovation to advance understanding, prevention and
treatment of chronic diseases. It also provided the
opportunity for many junior staff and postgraduate
students to engage with cutting-edge international
scholarship. L

SUPPORTING RESEARCH
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KNOWLEDGE FOR AFRICA

The Africa Knowledge Project provides grants that
are aimed at promoting African collaboration,
interdisciplinary collaborative research and the
production of Africa-centred knowledge. The
Andrew W Mellon Foundation is funding the 2014
grants through the Research Office's Programme
for the Enhancement of Research Capacity (PERC),
with the condition that the principal investigator
must be based in the humanities faculty. The
expectation, however, is that research teams will
be interdisciplinary. Professor Susan Levine, one
of the recipients of the 2014 grants, fits the bill
perfectly with her research project on the use of
skin-lightening creams in South Africa.

DYING TO BE WHITE

Research shows that as many as one in three women
in South Africa routinely use skin-lightening creams —
this despite the risk of cancer and other types of skin
disease associated with their use.

Understanding what drives women to make this choice
is at the heart of a new interdisciplinary study led by
Dr Susan Levine, senior lecturer in the School of African
and Gender Studies, Anthropology and Linguistics.

The project will see medical doctors, social scientists
and scholars from the humanities working together to
draw critical attention to the visible and invisible harms
associated with the use of skin-lightening creams.

Over the last few years, there has been a flood of
cheap, affordable over-the-counter products for
lightening the skin. According to Levine, the majority
of these contain a mixture of compounds including
mercury, corticosteroids and hydroquinone (HQ) to
enhance the bleaching effect. Despite legislation that
bans the use of HQ in concentrations of more than
2% in the USA, creams in Africa are being found
containing up to 15%.

High concentrations of HQ accumulate over time and
can lead to severe, irreparable damage to skin through
a condition called exogenous ochronosis (EO). There
were 756 reported cases of EO in Africa recorded in
2007, of which 2.6% were found in Senegal, 15% in
Nigeria and a staggering 82.4% in South Africa. Little
wonder then that Levine and her associates are so eager
to wage war on these products and their use. “We
believe that our interdisciplinary approach will allow
us to alter perceptions regarding the use and abuse of
skin lighteners, as well as to highlight the persistence of
racial aesthetics of beauty,” she says.

The project aims firstly to assess scientifically a number
of the currently cheaper, illegal available formulations
and the effect they have on human skin cells, and
secondly to create a database of skin-lightener
products. The database will also highlight global trends
in cosmetic marketing of HQ-based creams and use
this information to design a questionnaire for future
anthropological studies. A third goal of the study is
to conduct ethnographic research on the complex
motivations around why and how women are investing
in skin-lightening creams.

The research will contribute to UCT's drive to constitute
medical humanities for Africa as a field of study and
will build on the momentum of a successful seminar
series in the medical humanities in 2013 hosted by
GIPA (Greater Involvement of People Living with HIV/
AIDS). “This research brings together the foundation of
true interdisciplinary research that brings into focus the
parallel needs for qualitative and quantitative research
methods for solving the pressing health needs in South
Africa,” says Levine.
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The site of the Kingdom of Mapungubwe, a pre-colonial state in Southern Africa, which is now a World
Heritage Site.

AN OUTSPOKEN ADVOCATE
OF AFRICAN RESEARCH

Among the Mail & Guardian’s 2013 list of 200 Young
South Africans was Dr Shadreck Chirikure, a senior
lecturer in the Department of Archaeology and
2014 Research Associate of the Programme for the
Enhancement of Research Capacity (PERC).

Singled out for his contribution to changing the
way Africans think about their own continent,
Dr Chirikure seeks to debunk the myth that there
was no science and technology in Africa before
colonialism. The most important challenge in this
research is that some of the dominant frameworks
were constructed using non-African experiences
and were incorporated locally without much
modification. This «calls for new perspectives
informed by the African experience or local
knowledge. “Most knowledge is acquired in a
Western way but, before then, what were Africans
doing?” he asks. “How much do we know about the
mining that was being done, about the spears that
made Shaka Zulu so successful?”

With a doctorate in archaeology, Dr Chirikure
focuses primarily on pre-colonial technology in
indigenous mining and metalworking in  Africa.
“I combine archaeological, anthropological and
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historical approaches with standard metallurgical and
mineralogical techniques to investigate pre-colonial
metal extractive technologies and the associated socio-
cultural processes,” he says.

And it appears to be an approach that is working. He
has turned up many revelatory findings in his research
career, including the fact that not only were Southern
Africans prospecting and mining to extract metals to
use locally long before the colonial era, but they were
also exporting the knowledge to China and to countries
on the Indian Ocean.

Currently, Dr Chirikure is investigating the contributions
of metallurgy to early state formation and inter-
continental contact in Southern Africa. Using the Shona
concept of rotational succession, where power moves
between “houses” or brothers upon the death of
the incumbent king or chief, he and his collaborators
have argued that there were many centres, rather
than one major capital, in the region. With a PERC
Africa Knowledge grant, he has initiated a project at
the archaeological site of Mapela in Zimbabwe, long
believed to be a subsidiary within the grand state
of Mapungubwe. The last archaeologist to work at
Mapela was Peter Garlake in 1966. New excavations are
indicating that Mapela was much bigger than previously
thought. It has yielded thousands of glass beads, which
suggests that it was a thriving trade centre. This work
is a collaborative project with researchers from the UK,
Botswana and Zimbabwe.

Dr Chirikure has also just been awarded a National
Research Foundation (NRF) Blue Skies grant to study
Great Zimbabwe, Mapungubwe and other related
places to explore new models for, and evaluate the
contribution of metals to, nascent urbanism in the
region. In this work he will draw on the expertise
of Professor Sue Parnell (African Centre for Cities)
on African urban systems, while professors John
Compton (Geological Sciences) and Mike Meadows
(Environmental and Geographical Science) will offer
guidance on the contributions of climate change to
state formation.

Dr Chirikure came to UCT as a postdoctoral fellow in
2007. He was enrolled into the Emerging Researcher
Programme (ERP) early in his academic career, working
with the co-ordinator for the science, engineering
and technology stream at the time, Dr Dianne Bond.
For Dr Bond, three things stand out as she recalls her

THE MOST IMPORTANT
CHALLENGE IN THIS RESEARCH
IS THAT SOME OF THE
DOMINANT FRAMEWORKS
WERE CONSTRUCTED USING
NON-AFRICAN EXPERIENCES
AND WERE INCORPORATED
LOCALLY WITHOUT MUCH
MODIFICATION,

Dr Shadreck Chirikure.

encounters with Dr Chirikure: her immediate sense
that here was someone who was clearly going places,
the fact that he availed himself of the opportunities
provided by the ERP for new staff members, and
his constant gratitude for the tools, notably in the
form of research-related information, that smoothed
his path in developing a robust research profile. ERP
senior co-ordinator Dr Lyn Holness reflects: “It was
with a great sense of pride that those of us working
in the ERP were able to welcome Shadreck as the
2014 PERC Associate. Shadreck, you see, has done
all the things we dream of for emerging researchers!”

Aside from being recognised in the Mail & Guardian
list, Dr Chirikure has been awarded a Mandela Mellon
Fellowship, enabling him to spend time at Harvard
University, and was invited by Cambridge University
Press to write a book on his research. He also sits on the
editorial boards of three journals, is a founding member
of the South African Young Academy of Science and
received a prestigious P-rating from the NRF in 2012.

Apparently, Dr Chirikure was once so shy he was
afraid to look his lecturers in the eye. Now he is
an outspoken campaigner for African research. In
his capacity as PERC Associate, he supports PERC's
work to develop the research careers of mid-career
academic staff at UCT, specifically encouraging the
development of research initiatives that reflect the
university’s location in Africa and in a more broadly
developing context. In May 2013, he convened a
round-table discussion on “Afropolitan Research
Opportunities and Constraints: Creating knowledge
for transforming and empowering Africa.”

“Africa is promising in that there are so many
avenues that can be explored, thereby transforming
the continent into a competitive global knowledge
producer,” he says.
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FEBRUARY IN THE
CEDERBERG

One of South Africa’s most iconic climbers has directed
his passions at researching the Cederberg’s iconic
trees. Edmund February, associate professor in the
Department of Biological Sciences at the University of
Cape Town, has turned his attentions to the endangered
cedar tree, the only tree species growing among fynbos
and endemic to the Cederberg mountains.

Associate Professor February grew up in Cape Town.
Classified as coloured, he was denied access to many
facilities in the city, but not to the mountains or the
public parks, and from an early age, he spent hours
exploring Table Mountain. One thing led to another,
from the hikes on Table Mountain he soon progressed
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to a more vertical world. While some of his friends
were being pulled towards joining the gangs that
have become a powerful social feature of the Cape
Flats, he and his brother were developing their rock-
climbing ability.

Itwasn’tlong before his abilities on the rock face became
evident and he embarked on a semi-professional life as
a climber. He was invited to participate in first ascents
of vertical rock spires in many parts of Africa, from
Namibia through Cameroon and Mali to Kenya. He has
also climbed extensively in North America, Africa and
Europe and worked on two climbing films for the BBC:
one in the Cederberg and the other in Scotland.

Parallel to Associate Professor February’s passion for
climbing, he began to develop an interest in plants.
Spending much of his time outdoors in the Western
Cape, which is renowned for its unique and diverse

ONE OF SOUTH AFRICA'S
MOST ICONIC CLIMBERS
HAS DIRECTED HIS PASSIONS
AT RESEARCHING THE
CEDERBERG'S ICONIC TREES.

Left: Associate Professor Ed February climbing
Mount Arapiles. Above: the Clanwilliam cedar.

Below: the Mulanje cedar.

fynbos flora, he became interested in the ecological
diversity confronting him. Among his favourite local
climbing spots are the Cederberg mountains, located
in a provincial reserve just 200 km north of Cape
Town. From the very first trips to the Cederberg
some 40 years ago, Associate Professor February was
fascinated by the iconic Cederberg-namesake, the
Clanwilliam cedar (Widdringtonia cedarbergensis).
The Cederberg Wilderness area was declared a
provincial reserve in 1972 with the express purpose
of protecting the trees.

Despite this protection, these trees are listed as an
endangered species, threatened with extinction if
the causal factors for its decline continue to operate.
Another Widdringtonia species, the Mulanje cedar
(Widdringtonia whyteii), which is the national tree
of Malawi, is also threatened with extinction in the
wild. Like the Clanwilliam cedar, the Mulanje cedar is
endemic to a small mountain range, Mount Mulanje,
about 150 km from Blantyre. The Mulanje cedar is
much bigger than its South African cousin and the
biggest danger it faces is from woodcutters.

In 2012, Associate Professor February was awarded
a PERC grant for a comparative study of the South
African and Malawian cedars, teaming up with
colleagues from South Africa and Malawi, from within
academia and outside it.

The project has two aims. The first is to establish the
viability of current sapling initiatives by examining the
health of seed stocks and their ability to regenerate:
it is estimated that fewer than one in 1 000 seedlings
will mature into a seed-producing tree.

The second feature is to explore the relationship
between the trees and surrounding human
populations. In both South Africa and Malawi,
the tree is an important economic asset. In the
Cederberg, it has been used to attract tourists, who
provide labour and entrepreneurial opportunities to
local communities. In Malawi, its wood is central to
local economies because it is resistant to weather,
rot and termite damage, and is therefore favoured
for construction. While the tree faces different
challenges in the two countries, it is important to
attend to both the botanical and social dimensions of
its place in Africa’s mountains.

Associate Professor February wants to ensure that the
next generation of climbers will be able to appreciate
the beauty of the African cedars and he hopes that
his project will bring hope to local communities, while
at the same time safe-guarding these beautiful trees.
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A VOICE AGAINST VIOLENCE

Thé handsign of the 28s prison gang. Image:

South Africa is one of the most violent African
countries not currently in a state of war. In 2013, it
was ranked 121 out of 162 countries on the Global
Peace Index, having slipped 27 places since 2008.

The Safety and Violence Initiative (SaVI) at UCT continues
to draw attention to the need to address these high
levels of crime and violence. Established in 2011 as one
of four key institution-wide strategic research initiatives
to address critical social challenges, SaVI is mobilising
research, both inside UCT and beyond, into the causes
of violent crime and its possible solutions.

SaVl has a very active calendar and hosts regular
events to facilitate debate and discussion on these
issues. In February 2013, it also contributed to the
organisation of a successful and memorable march
on campus precipitated by the murders of Anene
Booysen and Reeva Steenkamp, where staff and
students rallied to protest against the unacceptably
high levels of violence against women.

VIOLENCE AGAINST WOMEN
AND CHILDREN

While no sector of the South African population
remains unaffected by violence, children and women
have experienced disproportionately high levels of
violence, both as observers and victims, compared to
those in other countries with available data.

UCT RESEARCH REPORT / 2013-14

Don Pinnock.

Guy Lamb.

In December 2013, the United Nations Children’s Fund
(UNICEF) contracted SaVl to co-ordinate a research
project on violence against women and children in
South Africa. Based at UCT, this programme is run in
partnership with the Children’s Institute and draws
on expertise from researchers in the Department of
Sociology, Department of Psychology, Division of
Nursing and Midwifery, and the Gender, Health and
Justice Research Unit, as well as the Human Sciences
Research Council (HSRC). The findings of the project
will generate evidence-based analysis, modelling and
recommendations on issues related to violence against
women and children in South Africa, including its
reduction and prevention.

In related work, SaVI has also commissioned Associate
Professor Sinegugu Duma of the Division of Nursing

and Midwifery, with supervisory support from Professor
Naeema Abrahams of the Medical Research Council
(MRC), to undertake a survey of attitudes towards
sexual violence in its own backyard — in UCT residences.
Focus-group research with the incoming (2014) house
committees of UCT residences has been undertaken
and the research project will be completed in 2014.

YOUNG, HIGH AND DANGEROUS

While children are often on the receiving end of
violence in South Africa, the rise of youth gangs in
Cape Town means that they are now frequently also
perpetrators of violence.

The Western Cape Government'’s Integrated Provincial
Violence Prevention Policy Framework (2013) prioritises
the reduction of youth violence and describes
gangsterism as something that is “endemic in the
province and increasingly affects young people at
school-going level”. Despite this, research on gangs and
gang violence is underdeveloped in South Africa.

In May 2014, SaVI published its first volume of essays
on safety and violence, focusing on youth gangs and
violence in Khayelitsha, entitled Young, High and
Dangerous: Youth gangs and violence in Khayelitsha.
This is among the first formal research projects into
the emerging phenomenon of gangs in this area, one
of the fastest-growing townships in South Africa, with
a mixture of formal and informal housing and high
levels of poverty and unemployment.

The SaVI study suggested that gangsterism is indeed
pervasive in Khayelitsha, where loosely structured
gangs of adolescents now regularly and openly engage
in mass armed combat with each other. It disrupts
schooling and undermines community cohesion, and its
containment is beyond the techniques of conventional
policing. The research will feed into the dialogue
around developing a suitable response to this crisis at
policy level.

SUBSTANCE ABUSE AND VIOLENCE

SaVI research is also making a notable contribution
to the policy debate on the issue of substance abuse
and violence through a series of research projects
on the relationship between violence and substance
abuse in Cape Town in 2013. One of the projects, led
by the Department of Surgery, investigated substance
abuse in injured patients presenting to the Groote
Schuur Hospital Trauma Centre over a two-month
period. Another project, directed by the Department
of Psychiatry and Mental Health, tested an intervention

for substance users attending trauma clinics in the
Western Cape.

In early 2013, SaVI and the Centre for Social Science
Research (CSSR) hosted a workshop to interrogate
the link between alcohol and violence in South Africa:
it included medical researchers, who know about
violence because injured patients arrive at clinics (and
bodies arrive at mortuaries); social scientists, who
often encounter drinking while studying violence, or
vice versa; and practitioners, who are trying to effect
successful interventions to reduce violence through
addressing drinking. The workshop was the first step in
a process to harness research for a better understanding
of the link between alcohol and violence.

INFLUENCING THE FUTURE

“SaVl has a clear social-responsiveness objective,
constructively engaging with both government
and civil-society organisations, and adopts an
interdisciplinary approach with a view to undertaking
transdisciplinary work on violence reduction and
safety promotion,” says Guy Lamb, who was
appointed as director of SaVi in late 2012.

“UCT academics and students can contribute to
filling the knowledge gaps on violence, and try to
provide some answers to the complex questions
about this phenomenon. This knowledge has
the potential to shift policy and legislation when
required. Also, where there is interest or are requests
from civil society organisations and communities
affected by violence, such knowledge can be used to
shape and implement violence prevention strategies
and programmes. Universities are the training
grounds for many future leaders in government, the
private sector and non-governmental organisations.
A comprehensive programme on understanding
and responding to violence can influence strategic
thinking in the future.”

SaVlis one of the key institution-wide initiatives introduced
by the Vice-Chancellor to address critical social problems,
part of UCT's strategic goal to expand and enhance the
university’s contribution to South Africa’s development
challenges. These are intended to be interdisciplinary,
drawing on and integrating skills and knowledge across
the university, so that they can attempt to answer the
complexity of each of these challenges. The African
Climate and Development Initiative (ACDI) and the Poverty
and Inequality Initiative (PIl) are covered elsewhere in this
report (see particularly p74 and p86).
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FROM ASTHMA TO AERONAUTICS:
THE 2013/14 NSTF-BHP BILLITON AWARDS

Professor Eric Bateman.

Three academics from the University of Cape
Town were honoured at the 16" Annual
National Science and Technology Forum (NSTF)-
BHP Billiton Awards for their contributions to
the fields of science, engineering, technology
and innovation in South Africa. Eight other UCT
academics were among the 56 finalists for the
prestigious awards.

Emeritus Professor Eric Bateman, director and founder
of the UCT Lung Institute, Department of Medicine,
received the accolade for an individual who has made
an excellent contribution to science, engineering and
technology over a lifetime. Professor Keertan Dheda,
Head of the Division of Pulmonology, Department
of Medicine, was recognised for his exceptional
contribution to the fields of science, engineering and
technology through research and its outputs over the
last five to 10 years. The third award went to Professor
Arnaud Malan at the Department of Mechanical
Engineering for his outstanding contribution to science,
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engineering and technology through research leading
to innovation in a corporate organisation or institution.

Professor Danie Visser, Deputy Vice-Chancellor for
Research, says these awards demonstrate that UCT's
research is in good shape. “On the one hand, Professor
Bateman’s award celebrates a scientist who has spent a
lifetime promoting lung health and who is still at it at
66 as an A-rated scientist and director of the UCT Lung
Institute. On the other hand, Professor Dheda’s award
recognises the vanguard of the next generation, by
acknowledging his influential work in understanding the
transmission and control of TB. The award to Professor
Malan, as leader of the team that developed the Elemental
software, also celebrates a brilliant young researcher and
underlines the importance of innovation.”

ELEMENTAL IS SET
TO PROPEL SOUTH
AFRICA INTO THE
HIGH-TECH WORLD OF
INTERNATIONAL SPACE
TECHNOLOGY.

N

The NSTF-BHP Billiton Awards are a flagship project
of the NSTF, which is the largest and most prominent
multi-stakeholder non-profit forum for science,
engineering and technology in South Africa. The
awards are endorsed by the Department of Science
and Technology and recognise both pure and applied
research, as well as research development that leads to
product and process innovation.

A LIFELONG COMMITMENT TO
TACKLING LUNG DISEASE

Emeritus Professor Bateman is still spoken about as
“the man who changed the way we treat asthma” after
leading one of the biggest studies into asthma treatment
of its time, and publishing a paper that changed
international guidelines and goals around treatment. As
chair of the Science Committee of the Global Initiative

for Asthma (GINA), he was convener and lead author
of a major revision of the GINA asthma report in 2006
and has been instrumental in establishing asthma as
a global health priority. He established the UCT Lung
Institute in 2000 and was a founding executive member
of the World Health Organisation (WHO) Global Alliance
against Chronic Respiratory Diseases.

At the same time, he has worked on improving
methods of delivering primary care in low- and
middle-income countries where asthma, as the most
common chronic disease in children, places a huge
burden on the poor. He has also played a significant
role in developing methods for helping health workers
in primary care facilities to deliver quality care for
common chronic and infectious diseases. “The public
health clinician is more than just a good doctor,”
says Professor Bateman. “He or she is someone who
accepts the responsibility for taking their skills into
the community.”

TARGETING DRUG-RESISTANT TB

Professor Dheda is known for his seminal
contributions to understanding the pathogenesis,
diagnosis, management and control of drug-resistant
TB in South Africa and is a recipient of a plethora of
awards, including the South African Medical Research
Council Gold Award in 2013 and the prestigious Harry
Oppenheimer Fellowship Award in 2014.

His innovation is evident in much of his work: he
recently led a team that published their findings in The
Lancet, showing that placing new rapid TB diagnostic
technology (Gene Xpert) in a clinic was feasible when
testing is performed by a nurse. This approach has
led to rapid diagnosis of drug-resistant TB, with more
patients being placed on treatment.

It is in tackling these untreatable strains of drug-
resistant TB (DR-TB) that Professor Dheda’s persistence
is most needed. Where previously DR-TB developed
mainly in patients who had failed to complete their
antibiotic treatment, 80% of it is now spread directly
from person to person. In South Africa, patients with
DR-TB have poor outcomes in 50 to 75% of cases,
and despite comprising less than 3% of the total TB
burden, consume almost half of the annual total TB
management budget. Identifying the patients most
likely to spread DR-TB means that infection control
could be targeted more effectively. “Only 10 to 20% of
patients with DR-TB are responsible for the majority of
transmission,” says Dheda. “These individuals are ideal
candidates for targeted infection control interventions
to render them rapidly non-infectious.”

REACHING NEW HEIGHTS

Professor Arnaud Malan in the Department of
Mechanical Engineering first conceived the idea
behind Elemental, a next-generation computational
fluid dynamics (CFD) software tool, 15 years ago
when he was still a wet-behind-the-ears engineering
student. Today, this innovative and sophisticated
analysis technique that uses mathematical models
and equations, enabling scientists to study the
dynamics of fluid flow through a 3D computer
model, is generating significant income from
annual licensing fees, and has already resulted in
a successful UCT spin-out company: Elemental
Numerics (Pty) Ltd.

Elemental plane wing simulation.

The software has diverse applications, from
aircraft design to heart valves and industrial fans,
and has attracted research contracts worth over
R8 million from Europe. This includes a R2.5-million
agreement between the Faculty of Engineering
& the Built Environment and top European space
technology company, Airbus Defence and Space, for
groundbreaking use in the modelling and design of
space applications such as rockets and satellites. It is
set to propel South Africa into the high-tech world
of international space technology and has profound
implications for the country’s economy, business
and science.

The global commercial CFD software market, currently
generating more than R5.6 billion annually, is one
of the fastest-growing fields in engineering today
and Elemental has allowed South Africa to play in
this league. According to Professor Malan: “The best
commercial software in the world has been found to be
limited. That is why they're looking to us.”
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PRESERVING AFRICA’'S PAST
TO BUILD A CONTINENT'S FUTURE

UCT RESEARCH REPORT / 2013-14

As the trend of globalisation continues, scholars
the world over are raising all-important
questions of identity, independence and power
dynamics. Within this movement, the African
continent is reconstructing its identity and
position in the world, and it is important that
this process takes place within a discourse of
empowerment and cohesion.

Global economic forces continue to have an impact on
the African continent, which causes some scholars to
raise concerns that this is a threat to African identity,
referring to globalisation as a form of neo-colonialism
that forces Africans to become nameless actors on
the world stage. Other scholars are more optimistic,
moving beyond Afro-pessimism to position Africa on
the world stage as a unique power, finally harnessing
its resources for its own empowerment. Either way,
one thing s clear: during this time of rapid development,
it is essential that Africans are empowered to shape
their own identity and tell their own stories.

The idea that narrative shapes identity is not new.
Without narrative, it is difficult to understand human
temporality and historicity at all. It is therefore critical
that, in the formation of narratives across the African
continent, the heritage of its people is, first, preserved
and not destroyed, and second, preserved in its own
context, rather than reframed through a Western gaze.

For South Africa, there is also a further need for
narrative, and that is its healing function. As the
country’s democracy matures and it recovers from
its splintered past, narrative can play a powerful part
in the healing of trauma. Giving voice to the various
histories of the country and continent is therefore a
critical part of this process of respect, growth and
healing. It is to this end that UCT researchers have
dedicated their time and resources to preserving
African heritage, specifically preserving it as closely
and respectfully as possible to its original context.

EMBRACING THE POLITICAL

In 2013, an attack on the Ahmed Baba Centre library
in Timbuktu, Mali, highlighted the politically charged
nature of preserving — or destroying — heritage pieces.
Dr Shamil Jeppie, team leader of the Timbouctou
Manuscripts Project, described the attack as “crude”

MIXING T UP

It's something that many South Africans might be
familiar with, but Emeritus Professor Kay McCormick
has shed new light on the finer points of language-
mixing in oral and written communication.

Professor McCormick was the keynote speaker at
the second instalment of the Spring Seminar Series
held in 2013, which was hosted by The Institute for
Humanities in Africa (HUMA) and celebrated 30
years since linguistics (now part of AXL, the School
of African and Gender Studies, Anthropology and
Linguistics) was established.

Language mixing is essentially the use of two or more
languages in a single communiqué, from a single
sentence to an extended stanza. “Is it conscious?
Sometimes, yes. Sometimes it is absolutely not
conscious,” Professor McCormick said. “Does it
occur only in spoken languages? No.”

Professor McCormick played recordings of conversations
she held with pre-school children in Chapel Street,
District Six, in the 1980s (in the part that was not
destroyed by forced removals), pointing out how
the youngsters wove English and Afrikaans together
seamlessly. Such language switching that occurs

and pointed out the need to develop “consciousness
and awareness” of how to care for this kind of ancient
artefact on the African continent.

The documents destroyed at the time included Qur‘ans
that possibly dated back as far as the 14" century,
and other valuable manuscripts that were being
digitised at the time by UCT scholars to form a multi-
volume catalogue. “The rebels were very destructive
of a tradition of learning that goes back centuries,”
Dr Jeppie said, pointing out the need for these texts to
be kept in a “living environment” to protect them from
neglect which, he added, could be nearly as destructive
as actively destroying them. Highlighted in this example
is the idea that the preservation of these manuscripts
is necessarily a political act — one continuing UCT's
tradition of activism and the importance of the work
done by UCT and other scholars in protecting the
manuscripts. As pointed out by Jeppie at the time, the
research was not nearly as badly affected as it might
have been, given that the new library archive had
already been completed in 2009 and the move was in
progress at the time of the attack. And apart from this
good timing, scholars rallied together to protect the
learning that was at stake.

Emeritus Professor Kay McCormick.

naturally, in spoken and written communication, shows
that both the language and the speakers are flexible
and fluid, and that the speakers are able to mentally
reconcile both, said Professor McCormick.

Language as a marker of social identity was also key
to informing when and who spoke, and in which
way. From the switch between pre-meeting chatter
and speaking to a peer, to addressing a figure of
perceived authority, she explained that the more
formal the setting, the less likely people were to
speak in a mixed vernacular. “Power and status are
also really important,” she said, adding that South
Africa’s national anthem is a prime example of
language switching in the new South Africa.

As has long been the case in Timbuktu, researchers
and librarians ultimately become the custodians of
knowledge at times of political threat. According
to the Global Post’s report on these unlikely heroes
of the rebel invasion: “Each time foreign invaders
threaten Timbuktu — whether a Moroccan army in the
16™ century, European explorers in the 18", French
colonialists in the 19™ or Al Qaeda militants in the
21°t = the manuscripts disappear beneath mud floors,
into cupboards, boxes, sacks and secret rooms, into
caves in the desert or upriver to the safety of Mopti or
Bamako, Mali's capital.”

Dr Jeppie explained: “The custodians of the libraries
worked quietly throughout the rebel occupation of
Timbuktu to ensure the safety of their materials. A
limited number of items [were] damaged or stolen,
the infrastructure neglected and furnishings in the
Ahmad Baba Institute library looted but ... there was
no malicious destruction.”

Dr Jeppie is the Director of the Institute of Humanities in
Africa (HUMA), and brought the Timbouctou Manuscripts
Project to that institute from the Department of History,
where it had flourished for many years.
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Diagram detail of an urn in the north garden of Vergelegen Estate from the lan Ford Archive in the School of
Architecture. After graduating with a B Arch from UCT, lan Ford studied landscape architecture at Edinburgh
University. His design work includes several highly significant South African heritage sites including Groot Constantia,
Steenberg and Vergelegen.

Timbuktu was a great centre of learning and was
famous in West Africa and far beyond, from the 13t
to the 20%" centuries. Local scholars and their students
recorded their scholarship in a number of diverse
areas in handwritten texts. Unesco declared Timbuktu
a World Heritage Site in 1990. A selection of legal
texts (initially 100 manuscripts of varying size) was
digitised at the Mamma Haidara Library in Timbuktu
in January 2004. Another 60 manuscripts from the
Ahmed Baba collection were subsequently also
digitised for research by the project. Some of these
digitised texts have since been translated into English
and studied further, serving as a basis for research,
including doctoral and master’s thesis work. The
scope of the project continues to broaden to include
writing cultures from other parts of Africa, namely
collections from Mozambique and Madagascar (in
Arabic and Malagasy), as well as Zanzibar (Arabic and
Swahili) and Somalia. There is also a great deal of
Coptic Christian writing from Ethiopia in Amharic,
and there are texts written in Arabic and Amharic in
archives in Addis Ababa.

HUMA, meanwhile, continues to foster critical

research and seeks to bring the fruits of that research
into the public arena for debate, to make it accessible
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to the public. The humanities are vital to the creative
and critical energies of societies in the throes of
profound change. HUMA fosters interdisciplinary
study through the humanities as a whole, stimulating
debate and fostering growth in the broader
community outside UCT.

THE STRUGGLE AGAINST FORGETTING

Milan Kundera writes in The Book of Laughter and
Forgetting, “The struggle of man against power is the
struggle of memory against forgetting.”

He adds, “The future is only an indifferent void that
nobody cares about, but the past is filled with life, and
its countenance is irritating, repellent, wounding, to
the point that we destroy or repaint it. We want to be
the masters of the future only for the power to change
the past. We fight for access to the labs where we can
retouch photos and rewrite biographies and history.”

When it comes to the histories of traditionally
marginalised people, the process that UCT is busy with
is therefore one of empowerment, and it is a critical one
— especially in the case of people whose languages and
cultures are dying out or whose stories have never been

Repeat photograph of landscapes (Botany Department,
Plant Conservation Unit), an emerging discipline within
the global change research community to document
the extent and rate of change in the vegetation of
southern Africa. The images are now part of the
growing UCT digital archive.

told. Here, the preservation of the memory of the past
in the voices of the people themselves — and ensuring
that the narratives are not overwritten by the scholars
and academics, and are instead preserved respectfully
and intact — becomes vital.

One such project is ongoing at the Centre for Curating
the Archive (CCA). It began life as LLAREC (the Lucy
Lloyd Archive, Resource and Exhibition Centre) in the
late 1990s as a space in which material — original
and reproduced, created and found - was collected
from a variety of archives, museums, collections,
storerooms, offices and junk heaps and used creatively
in exhibitions curated by artist-staff at the Michaelis
School of Fine Art. It is now an interdisciplinary space
with links to various UCT departments and projects,
such as Professor Carolyn Hamilton’s Archive and
Public Culture initiative. The CCA is also concerned
with the expanded archive relating to the study and
representation of the San, particularly the |xam, from
the early 19" century. This focus has sought to expose
the rich intellectual lives of the San, most often
represented as a people without history and as a part
of “nature”, by reaching into the pre-colonial archive

through the Bleek and Lloyd collection of |[xam and
lkun texts, as well as other sources of storytelling,
and through an examination of rock art. In the past,
several significant publications have emerged from
this focus, not least the publication of the 14 000
pages of 19%"-century interviews with |[xam prisoners
in Claim to the Country (Skotnes, 2007) and the
George Stow collection in Unconquerable Spirit
(Skotnes, 2008).

Significant ongoing research projects include extensive
studies relating to archaeological material, as well as
the continuing digitisation and study of documents
relating to the expanded Bleek and Lloyd archive,
and the |xam dictionary, plus documents relating to
the Special Mission of Louis Anthing. Anthing, in the
1860s, recorded interviews with San (|xam) survivors
of massacres perpetrated by farmers on the colonial
borders of the Cape Colony, and is therefore a vital
source of this marginalised historical narrative.

THE CHALLENGE OF
CURATORSHIP AND
ARCHIVING REMAINS TO
EMPOWER THE STORYTELLERS
TO NARRATE, AS FAR AS
POSSIBLE, THEIR OWN
HISTORIES AND CONTEXTS.

L

A further important project includes fieldwork and
interviews with descendants in the Northern Cape who,
though the |xam language is extinct, still retain a lively
and previously unrecorded oral tradition that bears
many similarities to stories told in the 1860s and 1870s.

“There is a huge archival repository that resides, so
to speak, in the landscape and communities of the
Northern Cape, where the death of the language of
the |[xam was thought to have resulted in the death
of oral traditions,” says Pippa Skotnes, professor
of fine art and director of the Centre for Curating
the Archive. “Not only do these appear to be alive
— while not in |xam, but in Afrikaans — but there
are also significant sites in the landscape where
people lived and died that could well be identified
and exposed along with their associated histories. A
postdoctoral fellow at the CCA began work in this
area, and we hope soon to identify a new postdoc
to continue this work.”
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Above: An image of the Alfred Basin, Cape Town harbour, from the Cape Argus image archive, an extensive archive
of about 850,000 images, now housed at UCT, which spans a period from about 1940 to 2000. The archive is
housed and managed by UCT Special Collections. Below left: a 1922 illustration of Drosanthemum speciosum

by Mary Page in the Bolus Herbarium, and right: a rattle and gourd resonator on an nkoka, a musical bow from
Mozambique from the Kirby Collection of Musical Instruments: South African College of Music.

In terms of constructing a narrative, the challenge of
curatorship and archiving remains to empower the
storytellers to narrate, as far as possible, their own
histories and contexts. Professor Skotnes explains,
“There is a huge repository of archival material in
the form of documents, photographs and object
collections in our museums, library and archives, but
also in university collections — loosely gathered in
departments, offices and laboratories.”

Much of this material can be stored digitally, and
the Humanitec initiative, a successful partnership
between the Faculty of Humanities and UCT Libraries
that is funded by the Vice-Chancellor's strategic
fund for five years (2011 to 2015), is bringing into
being an institution-wide digital repository for this
purpose. Working in collaboration with Information
and Communication Technology Services (ICTS), the
initiative is intended to unify the multiplicity of digital
activity around the university by providing a scaleable
location where material can be stored and managed.

“Such material has the potential to say much about
our mutual and separate histories, but it needs
recognition, conservation and publication in two
forms: one the normal scholarly publication, but
also curatorship — the process by which objects
and documents are brought together, to shed light

UCT RESEARCH REPORT / 2013-14

on associated events and practices. The objects
themselves are of interest, as are the evidentiary
traces of the past.”

The CCA has recently received a substantial grant
from the Mellon Foundation, which will be used to
develop a programme in curatorship in partnership
with Iziko Museums, and is intended to encourage
students to think of new ways to expose archival
heritage. “There is much to be done in the areas of
conservation, but also the reimagining of how we
expose the things that survive from our past,” says
Professor Skotnes.
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RESEARCH ON AFRICAN
LANGUAGES HAS BEEN
DOMINATED BY FOREIGN
MISSIONARY LINGUISTS AND
NON-AFRICAN SCHOLARS WHO
DESCRIBED AND STANDARDISED
AFRICAN LANGUAGES.
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Above: N||ng language poster. Below: an archive photo
of Ernst Westphal, professor of African languages at
UCT from 1962 to 1984.

CELEBRATING DIVERSITY

The work of the Centre for African Language Diversity
(CALDI) is closely related to the work of the CCA.
Its director, Dr Matthias Brenzinger, drives a custom-
decorated car marked like an emergency vehicle
designed to save languages in danger of dying. It's an
appropriate message, as thousands of languages are
endangered and more than 100 African languages
are on the verge of extinction.

Launched in November 2012, CALDi encourages and
supports primary research into African languages. Its
main aim is to foster the study and documentation
of African languages and therefore to promote and
actively support sustainable linguistic diversity on the
African continent.

In addition to heading up CALDi, Dr Brenzinger
also holds the AW Mellon Research Chair in African
Language Diversity, is head of linguistics in AXL, and
curator of the African Language Archive (TALA). He
is passionate about the positive role language plays
in the preservation of heritage and the understanding
of history.
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The study of African languages is an academic discipline
that was developed and established in Europe.
Dr Brenzinger says that, until today, research on African
languages has been dominated by foreign missionary
linguists and non-African scholars who came to the
continent and analysed, described and standardised
its languages. “CALDi’s mission is to transform the
study of African languages into African linguistics, ie
the study of African languages by African scholars on
the African continent. For that reason, the training of
African linguists is of utmost importance,” he says.

CALDi trains graduate students and young scholars
from various parts of the African continent. This capacity
building is urgently needed, especially in South Africa.
According to Dr Brenzinger, “The language policy of
the new South Africa is among the best in the world
with regard to the recognition of language diversity,”
he says. The country has 11 official languages, a unique
and truly democratic choice by the post-apartheid
government when you consider that in Africa 100
languages are spoken by just over one million people.
“But the implementation of this language policy is not
really happening, because of the lack of local expertise.
That's why it is so important to have African linguists
trained on the continent,” says Dr Brenzinger.

CALDi members are from a wide range of countries:
England, Germany, Malawi, Cameroon, Botswana,
Ghana and Kenya, and the group hopes to inspire
students in linguistics courses at UCT to study African
linguistics. There is still the idea that English is a “better”
language, and often little respect for and appreciation
of African languages is given, even among native
speakers, says Dr Brenzinger.

English is the world’s most widely used language, with
1.8 billion users worldwide according to Wikipedia, but
language diversity is crucial to building a healthy society.
“If you lose your language you cannot talk to God or

IT'S AN APPROPRIATE
MESSAGE, AS THOUSANDS
OF LANGUAGES ARE
ENDANGERED AND MORE
THAN 100 AFRICAN
LANGUAGES ARE ON THE
VERGE OF EXTINCTION.

Ouma Geelmeid, one of the last five speakers of N//ng, with her great grandchild Cleyve and granddaughter Claudia
in Dr Matthias Brenzinger’s custom-decorated car marked like an emergency vehicle designed to save languages.
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VANISHING
LANGUAGES

OF THE
WORLD'S LANGUAGES ARE

SPOKEN IN AFRICA

AN ESTIMATED 3 000 LANGUAGES

0.1%
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your ancestors,” he says, quoting a Mohawk elder he
met at a conference of the First Nation Educational
Council in Canada some years ago. Among the First
Nation People of Canada, there is a correlation between
nations that have lost their languages and higher rates
of suicides. “In a global world, grounding in local
cultures becomes increasingly important, especially for
marginalised communities. Language plays a significant
role in that,” says Dr Brenzinger.

However, despite the urgency, he believes that
linguists can’t save languages. “The individual
speakers decide which languages they teach to their
children. And since peers are crucial for language
acquisition, language communities, or at least
networks of speakers, need to be maintained in
order to allow languages to remain a vital medium
of communication. Linguists, however, do have
important roles to play in community language
maintenance efforts, ie in developing practical
orthographies for oral languages, in supporting the
production of teaching and learning materials, and in
documenting and archiving language data,” he says.

To this end, CALDi is working on numerous projects
focusing on language documentation. In November
2013, it hosted an international conference, celebrating
the pioneer linguist Ernst Westphal, professor of African
languages at UCT from 1962 to 1984. A Humanitec
grant enabled the digitising and archiving of Westphal’s
audio tapes. Between the 1960s and 1980s, he recorded
speakers of African languages, several of which are
no longer spoken today, such as ||Xegwi and Kwadi,
both non-Bantu click languages that were spoken in
South Africa and Southern Angola respectively. Other
languages captured are still spoken, such as Ts'ixa,
with roughly 170 speakers in Mababe, a small village
in the east of the Okavango Delta in Botswana. In
1964, Westphal interviewed the chief of Mababe, and
returning this material to these speakers was highly
appreciated — especially by his children. Preserving and
returning such archived material is one of the objectives
of CALDi. There are corresponding texts, too, which
make the entire collection an invaluable resource for
scholars of linguistics.

A further educational project, managed by CALDI
postdoctoral fellow Dr Sheena Shah, is that of the last
N||ng speakers — the CALDi N|ng Language Project.
N||ng—with its NJuu and ||'Au varieties —is the last closely
related language to [Xam. |Xam features prominently in
the motto of the coat of arms of post-apartheid South
Africa, but became extinct about 100 years ago. N||ng
is spoken by only five remaining elderly speakers. ||'Au,
an eastern variety of N||ng, is spoken by Hannie Koerant
and Fytjie Sanna Rooi in Olifantshoek. The western
N||ng variety, NJuu, is better known and is spoken by
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three sisters named Hanna Koper, Griet Seekoei and
Katrina Esau. None of them use N||ng on a daily basis
any more, communicating rather in Afrikaans, which is
their mother tongue.

Katrina Esau, better known as Ouma Geelmeid, has
been the most proactive of the remaining speakers
in preserving the language. For the past nine years,
she and her granddaughter, Claudia du Plessis, have
been teaching N|uu to more than 30 children in
the community. On 27 April 2014, she received the
Order of the Baobab in Silver for these language
maintenance efforts.

Since 2012, members of CALDi have supported
these community teaching efforts. Together with the
speakers, they developed a practical N||ng orthography,
which was launched at a community workshop in
March 2014. lllustrated alphabet charts and other
N|ng language posters with translations in English,
Afrikaans and +Khomani Nama are now being used in
the community’s language maintenance activities.

Such efforts are vital, says Dr Brenzinger, because oral
traditions conveyed and preserved in African languages
are often the only key to understanding the past.
“Languages spoken today allow for reconstructing
migrations and other historical events. If we lose
these languages, we lose an important source for
understanding our history.”

Given that one-third of the world’s languages are
spoken in Africa, language on the continent is of
outstanding importance, especially as there are so few
written records. “Language diversity is not a threat — it
is a resource.”

INTERROGATING THE ARCHIVE

As Professor Njabulo S Ndebele, former Vice-
Chancellor of UCT and Andrew W Mellon Research
Fellow with the Archive and Public Culture (APC),
puts it, “There can be no transformation of the
curriculum, or indeed of knowledge itself, without an
interrogation of archive.”

The Archive and Public Culture Research Initiative at UCT
was established to grapple with critical questions about
history, memory, identity and the public sphere in South
Africa. Funded by the National Research Foundation
(NRF) and based in AXL, this five-year interdisciplinary
research project brings together leading established
and emerging scholars and researchers to explore
the workings of the archive in contemporary culture.
American historian, Joyce Appleby points out: “Scientists
think that the disciplined practices of the laboratory —
seeing through the microscope and telescope — bring
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them closer to reality, but they are simply privileging the
discourse that they speak, the technologies of their own
self-fashioning ... no reality can possibly transcend the
discourse in which it is expressed.” It stands to reason,
then, that an interdisciplinary approach is one with the
greatest respect for knowledge or, at least, the greatest
potential for exchange.

As part of this initiative, researchers engage with
theoretical notions of archive and public culture, while
also paying attention to the record. The project unites
scholars from various disciplines — medicine, science,
law and others — enhancing debate and transdisciplinary

THERE CAN BE NO
TRANSFORMATION OF
THE CURRICULUM, OR

INDEED OF KNOWLEDGE
ITSELF, WITHOUT AN
INTERROGATION
OF ARCHIVE.

Above: Anglo-Zulu war memorial at Rorke’s Drift.
Left: Rock art in Nelspoort, South Africa.

discourse. Emerging researchers and students are
exposed to established scholars and vice versa, for
maximum exposure to new ideas. There is intensive
postgraduate engagement, mentoring and support.

The research initiative promotes a number of
pedagogical innovations designed to build research
capacity and to foster critical, independent enquiry.
These include schooling students in relevant theory
by encouraging a breadth of familiarity and depth of
systematic engagement through careful reading of
selected works, developing analytical skills, honing
methodologies and driving processes of writing up and
publishing research. Current projects undertaken by the
initiative include regular research labs, which take place
weekly and are open to all APC associates and guests,
as appropriate. Says Professor Carolyn Hamilton, who
holds the DST/NRF SARChI Chair in Archive and Public
Culture: “The research labs offer a slot for a single piece
of work in progress to receive ... research development
attention. Among other things, we are keen to use this
as a supervision modelling occasion.”

The initiative also hosts special events focused on work
that is relevant to its field of enquiry, as well as bi-annual
workshops that serve as a point of intellectual exchange
between associates. “At each workshop, participants
present their current work and engage in constructive
debate. The workshops allow participants to become
familiar with each other’s work as it develops over time
and facilitate the production of papers and books for
publication,” says Professor Hamilton.

Late in 2014, there will be the publication of the
sixth volume of the James Stuart Archive, bringing to
completion the first, and largest, phase of this publication
project. During this time, the APC will also celebrate
the scholarly achievements of one of its most senior
associates, Professor John Britten Wright, in whose
honour a conference will be held in 2015 and whose
research base continues to be the Rock Art Research
Institute at the University of the Witwatersrand, as he
works on long-standing research projects in the pre-
colonial history of the KwaZulu-Natal region.

TELLING OUR OWN STORY

UCT remains a world-class destination for scholars and
students alike, as it continues its proud tradition of
carving out its history on the African continent — both
as an academic institution and for the communities it
serves. As South Africa continues to strive towards
building its identity in a post-apartheid era, becoming
empowered to tell its own story and take its place on
the African continent, the scholars and students of UCT
continue to work towards slowly, carefully, respectfully
preserving each surviving part of that narrative. L
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OF BIG DATA

Above: A central cooling plant in Google’s data centre in Georgia, USA. Previous page: Professor Paul Bonnington in
the Monash CAVE2™, which is used to visualise big data. (CAVE2 is a trademark of the University of lllinois Board of

Trustees). Image: Paul Jones, Coretext.

The modern world is experiencing a data
deluge: “The data flow is so fast that the total
accumulation of the past two years — a zelabyte
— dwarfs the prior record of human civilisation,”
reports Harvard Magazine in March 2014.

Popularly known as big data, this surge of information
is set to become as important to business and society
as the Internet, providing people with everything
from bad-weather warnings to plotting a route home.
No-one is immune - least of all researchers, who
now work with large data sets that cut across the
disciplines, including astronomy, biology, engineering,
maths, computer science, archival science, humanities,
economics and finance.

In 2001, Gartner, Inc, the world’s leading information
and technology research and advisory company,
defined big data as “high-volume, -velocity and -variety
information assets that require cost-effective, innovative
forms of information processing for enhanced insight
and decision-making.” What this means, in a nutshell,
is that the more data there is available, the bigger
potential there is for more accurate analyses. And, with
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more accurate information available, decisions can be
made with increasing confidence, while better decision-
making leads to greater efficiencies, cost reductions and
reduced risks across societies. But this will only happen if
the capacity exists to interpret the data correctly. Getting
from data to knowledge is not a simple equation and the
need to support data-intensive research at universities
in such a way to manage this is acute. As Professor
Russ Taylor, newly awarded joint UCT/University of the
Western Cape (UWC) Square Kilometre Array (SKA)
Research Chair and big data champion, says, “Global
research leadership requires that we have the capacity to
extract information from big data.”

Increasingly, researchers in several fields are battling to
move data sets between collaborator sites, test various
sets of parameters to optimise analysis of large data sets,
and facilitate access to big-data sets by international
research communities. In the last 12 months, UCT
researchers have more than doubled their use of central
high-performance computer (HPC) facilities for data-
intensive research. Demand for research storage is
growing substantially each year, and specialist support
and analysts are in constant demand.

UNDERSTANDING

BIG DATA

VOLUME

VELOCITY

VARIETY

VARIABILITY

COMPLEXITY

VERACITY

$3,1 TRILLION

THE FUTURE

4.4

DATA SCIENTISTS
2015

UNLY 'I .5MILLIUN

“Without the right support, UCT researchers risk
diverting time and resources into the development and
maintenance of potentially sub-standard or inefficient
solutions or just generally taking much more time to
do meaningful analysis,” says Professor Danie Visser,
Deputy Vice-Chancellor with responsibility for research
at UCT. “There is increased potential for valuable data
or intellectual property to be lost, stolen or corrupted
and for significant interruptions to research activity. A
centralised effort is needed to provide a mechanism
for researchers to learn from one another and develop
institutional best practice.”

GLOBAL RESEARCH
LEADERSHIP REQUIRES THAT
WE HAVE THE CAPACITY
TO EXTRACT INFORMATION
FROM BIG DATA.

2

It is partly for this reason that UCT has taken the lead
in establishing an eResearch Centre (see p61). In line
with moves at other leading international research
institutions, the centre will provide integrated support
across the university research lifecycle and will work
in close collaboration with researchers facilitating
the delivery of high-impact, locally relevant and
internationally competitive research. One of its
important roles will be in managing large data sets.

UCT has also been working with other South African
institutions to see what support platforms they
have in place and where there are opportunities for
collaboration. The first eResearch Africa conference,
hosted by the Association of South African University
Directors of Information Technology (ASAUDIT),
was held in October 2013, based on the Australasia
eResearch conference model. A delegate was heard to
remark, “This is the first time | have ever seen parallel
academic and technical tracks at a conference.” Exactly
what the conference organisers were hoping for.

The purpose of the conference was to bring together
practitioners and researchers for a week to share ideas
and exemplars on new information-centric research
capabilities. eResearch is focused on how information
and communications technologies help researchers to
collect, manage, share, process, analyse, store, find
and re-use information. The success of the event has
led to a 2014 conference scheduled for November at
UCT that should, judging by the speed of progress, be
even bigger and better than the 2013 conference.
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BIOINFORMATICS — A BRAVE NEW WORLD

One of the fields at the forefront of big data research
at UCT is bioinformatics (the science of collecting,
analysing and interpreting complex biological data),
and one of the leading researchers in the field is
Nicola Mulder, associate professor of bioinformatics
and head of the Computational Biology Group at
the Institute of Infectious Disease and Molecular
Medicine (IDM). Associate Professor Mulder is
managing one of the largest grants at UCT, awarded
by the US-based National Institutes of Health (NIH) —
a US$13-million grant over five years that is part of
the Human Heredity and Health in Africa (H3Africa)
initiative, funded by the NIH and the Wellcome Trust.
Its purpose is to set up a bioinformatics network to
support H3Africa-funded research projects, which
aim to identify the genetic bases for illnesses such
as diabetes, rheumatic heart disease, cardiometabolic
diseases, tuberculosis pharmacogenetics, kidney
disease and strokes.

IN ORDER TO ANSWER
GENETICS QUESTIONS,
IT IS BECOMING MORE
IMPORTANT TO GENERATE
BIG-DATA SETS.

N

Part of the H3Africa initiative involves the creation
of biorepositories (places to keep samples). This
bioinformatics infrastructure includes a staging area
for all data and tools for analysis, and building capacity
through training programmes, specialised courses and
data-management workshops.

Associate  Professor  Mulder says:  “H3Africa
researchers will generate big-data sets— 500 terabytes
at a minimum - and our network, H3ABioNet, has 34
partners: 32 universities and research institutions in
15 African countries, along with two in the United
States needed to build the infrastructure necessary
to manage the data. At UCT we have a team of four
technical posts and have set up a bioinformatics
helpdesk for researchers to request support.”

The project allows Associate Professor Mulder’s team to
develop tools, set up pipelines and provide advice about
running an analysis, as well as to enable collaborations
across research nodes. It also makes provision for
internships, which allow H3Africa partners to sit and
analyse their data with members of the network.
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“Some impacts of the project include the
establishment of a bioinformatics centre at a
university in Egypt, giving them space and facilities,
as well as one in Tanzania. There are plans to build a
bioinformatics centre from scratch in Ghana and we
have already started training programmes there. In
addition, through the network connections, one of
our US partners wrote a successful grant proposal
with a Niger partner to do some collaborative work.
When we were able to demonstrate what H3Africa
is doing for bioinformatics in South Africa, as part
of their ongoing commitment, the Department of
Science and Technology provided money for local
bioinformatics courses.”

A huge advantage of this — and one of the stated aims
of the project — is that it enables African scientists
to retain ownership of their data. “Training African
scientists in bioinformatics means we can make sure
that data stays on the continent, is analysed on the
continent and published in Africa. What has been
happening up to now is that researchers have been
unable to handle the level and volume of research
data, so they would source a collaborator outside
Africa and that collaborator would get the material
published,” says Associate Professor Mulder.

Bioinformatics research has lower costs than wet-lab
research (where chemicals, drugs or other material or
biological matter are tested and analysed, requiring
water, direct ventilation and specialised piped utilities).
Laboratories, and the need for consumables, can
be largely replaced by a computer and an internet
connection. This also makes bioinformatics particularly
feasible in the African context, where it is easier to
come by computers and connectivity than funding for
sophisticated infrastructure. The challenge of greater
internet connectivity is important and to some extent
is already being addressed by groups working to build
internet infrastructure, like UbuntuNet. Stand-alone
devices are also in the offing, like the eBiokit, a Mac-
based device that has everything a bioinformatician
might need, including databases and tools for training
and analysis.

Associate Professor Mulder says, “It is challenging to
do biomedical research today without bioinformatics
because so many researchers are generating big data.
It is less common now to work on one gene at a time.
The new trend is to work on thousands of genes at one
time, so you have to have bioinformatics to manage
the data. In order to answer genetics questions, it is
becoming more important to generate big-data sets.”

According to Associate Professor Mulder, the biggest
challenge in big data for the biomedical field is the
development of next-generation sequencing (NGS)

technologies that enable massively parallel sequencing.
It is much cheaper than traditional sequencing but it
generates millions of short reads, which demand new
analysis and storage challenges. With the falling cost
of NGS, researchers have the option, for instance,
of whole-genome sequencing rather than targeted
sequencing. This means one can move towards
hypothesis-generating rather than hypothesis-testing
science, which has the potential to lead to novel
discoveries. New algorithms are being developed to
manage this data and for archiving, which makes this
sort of research more feasible.

THE FUNDAMENTAL NATURE OF THINGS

Another discipline where big data is playing an
increasingly important role is physics. Dr Andrew
Hamilton, a lecturer in the Department of Physics at
UCT and researcher in high-energy particle physics
at the European Organisation for Nuclear Research
(CERN), is engaged in one of the world's most
exciting projects — the Large Hadron Collider (LHC).
The 27-kilometre LHC is the world’s largest particle
accelerator, and it is one of the most important tools
available to high-energy physicists in their goal of
investigating the fundamental particles that make up
the universe. The UCT-CERN Research Centre is part of
two of the experiments running at the LHC: the ATLAS
experiment, which explores the fundamental particles

of the standard model of particle physics, and ALICE,
which is aimed at understanding the quark—gluon
plasma. The nature of its work means that the LHC has
been grappling with the problem of big data sets for
20 years. Many of the particles it investigates (like the
famous Higgs boson) need to be created by colliding
protons at speeds approaching the speed of light.
Because the particles are very rare, tens of millions of
collision events are produced per second, which need
to be captured and read by a detector. If researchers
were to read out every single event, they would need
around 40 terabytes per second, which is way beyond
the confines of current technology; using high speed
filtering, called triggers, researchers can get this down
to hundreds of megabytes per second.

While this may already sound like a tall order, it is
only part of the big data challenge faced by the
LHC. In order to define expectations (so that they
know what they expect to see), the entire detector is
digitally simulated in excruciatingly fine detail, and a
computer algorithm is written to simulate the billions
of events that might produce a rare particle like the
Higgs boson. All of this data then needs to be stored.

Factor into this the collaborations involved (just one
of the LHC's seven experiments has 1 000 members
belonging to 116 institutions, based in 33 countries),
and the scale of the challenge is evident.
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The construction of MeerKAT antenna. Image courtesy of SKA South Africa.

The LHC has created a solution to this very big data
problem - the Worldwide LHC Computing Grid
(WLCG), a form of cloud computing that stores and
processes information. It currently has 150 centres in
40 countries and operates through a tiered structure
that varies in the funding model, the storage space
and the number of cores required.

Creating the infrastructure required to play in this
big data league sounds expensive; however, money
is not the only challenge for UCT, according to Dr
Hamilton. “We need the people trained in high-
performance computing to operate and administer
these facilities,” he says. This is where the WLCG
comesin. “Itis one of the largest research computing
networks in the world.”

“If UCT wants to be a leader in big data research,
we need to demonstrate that we can operate a big
data centre on the global scale. The WLCG gives us
the opportunity to contribute to one of the largest
research computing networks on the planet and
learn from their expertise at the same time.”
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BIG DATA FROM THE SKY

Another project that is placing UCT at the centre of
international big data research is the MeerKAT Large
Surveys and the Square Kilometre Array (SKA).

Africa’s biggest science project, the MeerKAT radio
telescope, is a precursor to the SKA telescope. Four
key science programmes on MeerKAT are led by
UCT astronomers. These research programmes will
gather up to one petabyte (1 000 terabytes) of data
per year, so advanced tools will have to be developed
to process, analyse and store this amount of data.
This will be done in collaboration with the SKA South
Africa project office. SKA South Africa, UCT and
UWC have attracted an eminent role player in this
field from Canada, Professor Russ Taylor, who joined
the university early in 2014 and will co-ordinate a
big data vision for radio astronomy in South Africa.
“The global SKA big science data world is coming to
South Africa this decade,” says Taylor, adding that
it is probably one of the two projects in the world
driving a big data revolution in astronomy.

FOR UCT

The UCT Astronomy Department and the University of
the Western Cape (UWC) Department of Physics earlier
this year welcomed the appointment of Professor Russ
Taylor to the joint UCT/UWC Square Kilometre Array
(SKA) Research Chair. Professor Taylor will play a key role
in building big-data research capacities and expertise in
the region and the continent.

Professor Taylor, coming from the Department of
Physics and Astronomy at the University of Calgary, has
a wealth of experience and expertise in radio astronomy,
in particular wide-field polarisation, cosmic magnetism
and big data, and has played a prominent role in the
SKA project since its inception. He was the founding
international SKA project scientist and co-authored
the first SKA science case. He represented Canada as
one of the national members on the SKA Organisation
Board. Previously he served as the founding Executive
Secretary of the International SKA Steering Committee,
the predecessor to the International SKA Science and
Engineering Committee.

THERE IS LIKELY A LIMITED
WINDOW OF OPPORTUNITY
TO ESTABLISH NATIONAL
LEADERSHIP IN BIG DATA AND
A GLOBAL PRESENCE IN THIS
EMERGING FIELD.

N

Professor Taylor’s research covers the cosmic battle
between the forces of magnetism and gravity,
which is probably responsible for slowing the pace
at which the universe uses up its gravitational
energy, allowing enough time for life to arise.
“My research plan is to use MeerKAT and KAT-7
to measure the polarisation of radio waves and to
trace the properties of magnetic fields in galaxies
and intergalactic space,” says Taylor. “This will give
scientists a better understanding of the evolution of
cosmic magnetism.”

Professor Taylor has also served as the Canadian
ALMA Software Manager for the Canadian
component of the international software
development for astronomical use of the Atacama
Large Millimetre Array. He was the Canadian co-

principal investigator on an international partnership
to launch a radio telescope for Very Long Baseline
Interferometry (VLBI) imaging between Earth and
space: the VLBI Space Observatory Programme
(VSOP) space mission. As part of the mission,
he directed one of three international centres for
the processing of the VSOP mission data. He is
also principal investigator of the International
Galactic Plane Survey, a consortium of more than
60 Canadian and international scientists formed to
carry out a co-ordinated data-intensive project of
high-resolution imaging of the interstellar medium
over the disc of our galaxy. In this capacity, he has
also served as the chair of both the management
committee for the Canadian component of the
project (the Canadian Galactic Plane Survey) and the
international project steering committee.

Taylor is chair of an international consortium of 31
scientists from Australia, Canada, the USA, Europe and
India that carries out a large-scale spectro-polarimetric
all-sky survey project with the Arecibo radio telescope.
This project has been granted 2 000 hours of
observing time over four years and foreshadows the
data volumes that will be generated by MeerKAT.
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MEERKAT IS EXPECTED
TO GATHER UP TO
ONE PETABYTE (1 000
TERABYTES) OF DATA PER
YEAR, SO ADVANCED
TOOLS WILL HAVE TO BE
DEVELOPED TO PROCESS,
ANALYSE AND STORE THIS
AMOUNT OF DATA.

N

There is nothing small about the SKA project. It
is the biggest science project ever carried out on
African soil. Each MeerKAT antenna, which will be
incorporated into the mid-frequency component of
SKA Phase 1 when that instrument is constructed,
stands 19.5 metres tall and weighs 42 tons.

When completed, the SKA will be the world's largest
radio telescope, located in Africa and Australia, but
shared by astronomers around the globe. Until then,
MeerKAT will be the most sensitive and powerful
L-Band radio interferometer in the world. In addition
to operating as a stand-alone, world-leading
imaging radio telescope, MeerKAT will participate
in global VLBI (very long baseline interferometry)
operations with all major VLBI networks around
the world operating at the MeerKAT frequencies,
adding considerably to the sensitivity of the global
VLBI networks.

The complete MeerKAT array will have 64 receptors
— antennas with receivers, digitisers and other
electronics. Connected by 170 kilometres of
underground fibre-optic cable, the receptors will
operate as a single, highly sensitive astronomical
instrument, controlled and monitored remotely from
the MeerKAT control room in Cape Town.

When fully operational, the MeerKAT will generate
enough data from the antennas to fill about four-and-

a-half million standard 4.7-gigabyte DVDs in a day.

Professor Taylor has served on the board of the
directors of the international SKA Organisation
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(representing Canada), and has experience as an
observer and observing proposal referee for the
US National Radio Astronomy Observatory, Very
Large Array. He is the international project leader
for the design of the global data-delivery system for
the SKA project. This, together with his expertise
as a big data specialist, means that he is well-
positioned to guide UCT toward realising its SKA
big data vision. He was the founding international
SKA project scientist and co-authored the first SKA
science case.

A RESEARCH REVOLUTION

In addition to his own research with SKA, Professor
Taylor will also be working to put South Africa —
and Africa — on the map in terms of data capacity.
He says that there is likely to be a limited window
of opportunity to establish national leadership in
data-intensive research and a global presence in this
emerging field.

While big data is, by its very nature, a massive challenge
to the university, it is also a driver of the transformation
of science and, by extension, a driver of global change,
and UCT is already part of the revolution.

“We are not trying to break into a field where we are
absent —we are already there,” says Professor Visser.
“If we grasp the opportunity to take leadership
in this area we can really make a difference in the
country and to science around the world: solving
Africa’s issues, but also making Africa part of the
global solutions.” N

BREAKS NEW GROUND

UCT has taken the lead on the African continent in
establishing an eResearch Centre to ensure that the
university can continue to operate as a top research
institution in the age of big data.

According to Professor Danie Visser, Deputy Vice-
Chancellor with responsibility for research at UCT,
research today is fast becoming inconceivable without
adequate eResearch infrastructure — information and
communication technology (ICT) assets, facilities, skills
and services — to support it. “Universities without an
equipping strategy may continue to perform, but only
for a time. As research changes, all support areas
serving research must keep up to stay relevant. Without
change, there is a risk that service areas will provide
yesterday’s solutions,” he says.

UCT approved the establishment of an eResearch
Centre in March 2014. The centre will support and
enhance the university’s research capabilities. A
large component of the eResearch strategy at UCT
revolves around ICT. Researchers in many fields rely
increasingly on ICT as a component of their research,
with requirements ranging from support for data
management strategies and data-centric architectures
to access to specific tools and software for data
analysis. Technology is also accelerating the pace and

scale of research, with large-scale data requiring a more
structured approach to data management and storage.
New and more powerful instruments are required:
digital recognition of text, speech and imagery, and
facilitating crowdsourcing and citizen science.

“We are seeing three major drivers for the ICT change
programme, influenced by both global challenges
and our own local challenges,” says Sakkie Janse
van Rensburg, executive director of Information
and Communication Technology Services (ICTS) at
UCT. “We want to deliver more, which will require a
new organisational structure and roles; we want to
deliver the right thing, which means more focus on
governance; and we want to deliver it in the right
way, which means we need to improve our internal
processes to help researchers conduct research faster
and more cost-effectively. The concept of eResearch
explores the question of how we can, with the latest
tools, technologies and approaches, strengthen that
research workflow or pipeline of ‘conceive — design —

"

explore — analyse — collaborate — publish — expose’.

For several years now, ICTS has been delivering
eResearch support through the establishment of
an HPC (high performance computing) cluster that
supports advanced research computing. Janse van
Rensburg says that, in 2013 alone, more than 155
researchers across campus were supported, and they
submitted more than 270 000 jobs requiring HPC
facilities. The computing time for that year added up
to more than two million hours.

UCT RESEARCH REPORT / 2013-14

061



062

UCT RESEARCH REPORT / 2013-14

W
MATIC
ERS

S

|
|
| -

o

"‘1 '|||IN'¢‘
. l""'\ \

©
~

Never before has there been a more exciting time to be part

of the mathematics and astronomy partnership at UCT, where
some of the brightest minds in the academic firmament coalesce
to expand the world’s knowledge and understanding of the
universe. What was mystery yesterday is discovery today, and
tomorrow could find its way into textbooks, laboratories or

a new life-changing, or -saving, technology. Right now, the
possibilities really are endless.
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ENDLESS POSSIBILITIES

UCT’s Astrophysics, Cosmology and Gravity
Centre (ACGC) is where astronomy and
mathematics fuse to produce a string of
astounding discoveries and to grapple with the
most challenging questions about the universe.
In partnership with numerous international
research institutions, the ACGC is becoming
Africa’s astronomy hub, attracting talented
postgraduate students, postdoctoral fellows
and faculty from around the world. Additional
collaborations with electrical engineering and
computer science mean that South Africa is
well positioned to make a major contribution to
international astronomy research with projects
like MeerKAT, the Square Kilometre Array (SKA)
and Southern African Large Telescope (SALT).

Perhaps because astronomy encompasses a broad
range of technologies and science topics, it is the
perfect medium through which to introduce and
emphasise the importance of physics and mathematics,
and their applications, to a diverse audience.

SHARING THE EXCITEMENTS
AND ACHIEVEMENTS

Professor Tom Jarrett, DST/NRF SARChI Chair in
Astrophysics and Space Science at UCT, says,
“Astronomy has a long history of pushing the
boundaries of our understanding, as well as
technology, and therefore represents the power of
investing in research and development. By sharing
the excitement of the achievements within this
field, we hope to attract young minds and build
a foundation within the country that promotes
problem-solving, a thirst for knowledge and the
belief that anything is possible.”

The importance and urgency of such an understanding
cannot be over-emphasised, particularly in the light of
the vast international investment in the SKA, which
will need local expertise to exploit its full potential.

The SKA will be the world’s largest radio telescope,
located in Africa and Australia, but shared by
astronomers around the globe. MeerKAT is a precursor
to the SKA telescope, and will later be incorporated
into the mid-frequency component of SKA Phase
1 when that instrument is being constructed. Until
then, MeerKAT will be the most sensitive L-Band radio
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The newly constructed MeeKAT antenna (photo from
SKA South Africa).

interferometer in the world. The full MeerKAT array
will consist of 64 receptors — antennas with receivers,
digitisers and other electronics. Connected by 170
kilometres of underground fibre-optic cable, the 64
receptors will operate as a single, highly sensitive
astronomical instrument, controlled and monitored
remotely from the MeerKAT control room in Cape
Town. By the end of 2014, the first four receptors
will have been installed in the Karoo. All 64 will be
ready by the end of 2016, with final commissioning
completed in 2017.

Dr Amanda Weltman, senior lecturer in the
Department of Mathematics and  Applied
Mathematics, is one of a number of leading
researchers who have been drawn to the ACGC
because of the importance of these projects.
Dr Weltman, who was based at the Centre for
Theoretical Cosmology in the Department of
Applied Mathematics and Theoretical Physics at the
University of Cambridge before returning to UCT,
her alma mater, in 2009, says that her timing could
not have been better. “From relative obscurity, South
Africa is now at the forefront of the international
science scene with our winning the SKA bid that will
bring the largest scientific experiment of our time to
Africa. It is an absolute privilege to be a part of the
rapid transformation that South Africa is undergoing
as a true science destination,” she says.

THE MARRIAGE OF PHYSICISTS
AND ASTRONOMERS

Dr Weltman joins senior South African astronomers
who have held formal meetings to discuss strategy,
time frames and optimisation of resources to prepare
for the coming SKA era. This includes research in
the international arena, recruitment and training of
the next generation of astronomers, and advancing
human capital development. Professor Jarrett says,
“The South African government has invested heavily
in science and technology, and hence in its future.
It is vital that we physicists and astronomers use
our resources and knowledge to excel in several key
research areas.”

He explains the close link that exists between
mathematics, physics and astronomy: “All scientists
need tools, and the way that astronomers decode the
‘language’ of the universe is through mathematics.
Physical laws that go into the most sophisticated
computer models, algorithms and simulations
require mathematics, statistics, and logic and
reason to describe them. Here at UCT we have a
strong partnership between the astronomers and
the mathematical cosmologists, forming a centre of

excellence, the ACGC, which is a synergy between
empirical research (astronomers at UCT and the
South African Astronomical Observatory (SAAOQ))
and theoretical modelling and analysis (applied
mathematics and cosmology).”

FROM RELATIVE
OBSCURITY, SOUTH
AFRICA IS NOW AT
THE FOREFRONT OF
THE INTERNATIONAL

SCIENCE SCENE WITH
OUR WINNING THE SKA
BID THAT WILL BRING
THE LARGEST SCIENTIFIC
EXPERIMENT OF OUR TIME
TO AFRICA.

L

The ACGC brings together researchers from the
Department of Astronomy and two research groups
within the Department of Mathematics and Applied
Mathematics, the Cosmology and Gravity Group (CGG)
and the QGaSLab (the Laboratory for Quantum Gravity
and Strings). Shared areas of research include neutral
hydrogen (HI) radio surveys with MeerKAT, galaxy
evolution and transformation, large-scale structure,
stellar and galactic astronomy, history of astronomy,
observational cosmology, dark energy, chameleon dark
energy, modified gravity, inhomogeneous cosmology,
string theory and string cosmology.

The Department of Astronomy at UCT is active in a
variety of additional research themes: extragalactic
large-scale structures and evolution of galaxies in
the universe, cosmic flow fields, the extragalactic
distance scale, detailed studies of the HI (the simplest
but most abundant atom in space) and dark-matter
content of nearby galaxies, the study of galactic
structure, and high-speed stellar photometry and
spectroscopy of variable stars and stellar pulsations.
With the opening of SALT and the construction of
MeerKAT, new research areas have been initiated
in galaxy evolution, the relation between dark and
visible matter in nearby galaxies, and the evolution
of the HI content of the universe.

The CGG has a diverse range of expertise and strong
links with the SAAO. Its number of international
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collaborations has grown, largely as a result of bilateral
agreements signed with other countries. CGG is
pioneering in both theoretical and experimental aspects
of cosmology and physics. Key research themes of the
group include, among others, early universe physics,
cosmology, non-linear problems in astrophysics and
cosmology, modelling inhomogeneity, gravitational
wave physics and observational cosmology.

REVOLUTIONARY PHYSICS
AND COSMOLOGY

One of the CGG's leading scholars is Emeritus
Distinguished Professor of Complex Systems, George
Ellis. A veteran cosmologist and National Research
Foundation A-rated scientist, Professor Ellis is currently
overturning everything we thought we knew about
black holes. He has initiated a new attack on the issue
of black-hole evaporation, and has released a preliminary
report: Astrophysics Black Holes may Radiate, but they
do not Evaporate. This work is still controversial, but
has generated sufficient interest to make it the subject
of a news and views article in Nature. It is possible that
the final answer will be even more dramatic: black-
hole event horizons may never form. This would be a
novel statement and would imply that no singularity

A PASSIONATE RESEARCHER

Professor Thomas Jarrett took over the DST/NRF
SARChI Chair in Astrophysics and Space Science in
2012. He joined UCT from the Infrared Processing
and Analysis Centre at the Californian Institute of
Technology (CalTech), the academic home of NASA's
Jet Propulsion Laboratory, where he played a major
role in the preparation, and subsequent analysis,
of the extragalactic Two Micron All Sky Survey
catalogue (2MASX). He functioned as the project
scientist for the Infrared Science Archive (IRSA)
and was the principal lead of the Nearby Galaxy
Group of the Wide-Fields Infrared Space Explorer
(WISE). He also served on the WISE science team,
which defined and managed the mission. While he
is world-renowned for his expertise in the near- and
mid-infrared, he also has hands-on experience of all
other bands of the electromagnetic spectrum, from
radio to X-ray, both Earth- and space-based.

Professor Jarrett is a passionate researcher whose
interest and expertise focus on the extragalactic large-
scale structure and visualisation of the nearby universe,
the Zone of Avoidance (the area of the night sky that
is obscured by our own galaxy), interacting galaxies,
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forms, which would be revolutionary from a theoretical
standpoint. However, astrophysical black holes would
still exist in that they exert large gravitational forces, as
recently tested by researchers in Astronomy at UCT.

Dr Weltman is accustomed to such revolutionary ideas.
In this field, new things are being discovered all the time
that are turning the world as we know it on its head,
she says. She herself is involved in a proposed new
solar telescope to be built at the European Organisation
for Nuclear Research (CERN) called the IAXO project.
Among other things, this telescope will search for so-
called chameleon particles from the sun. These particles
were co-proposed by Dr Weltman a decade ago in a
series of now-famous papers that not only propose this
new particle and interaction, but may also explain the
observed accelerated expansion of our universe. The
IAXO helioscope will search for axions and chameleons
and, if either is found, it would be groundbreaking for
physics and cosmology.

“What if the universe as we know it — its size, its shape,
space and time even — were not fundamental things
that exist as an independent stage on which the dance
of the stars is set? What if it emerged as a result of the
millions and millions of interactions at the very smallest

Professor Thomas Jarrett.

star-formation processes and galaxy evolution. He was
well known to the department by the time he joined
UCT, having had active collaborations with its various
members for many years — even co-supervising,
mentoring and hosting UCT postgraduate students in
the United States.
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scale, in the same way that none of the macroscopic
properties of water — its ability to flow, boil and freeze
— manifest at the microscopic molecular level, but are
emergent through the interactions of millions and
millions of H,O molecules?” asks Dr Jeff Murugan,
deputy director of ACGC.

A string theorist, Dr Murugan leads a team of

BY SHARING THE
EXCITEMENT OF THE
ACHIEVEMENTS WITHIN
THIS FIELD, THE HOPE
IS TO ATTRACT YOUNG
MINDS AND BUILD A
FOUNDATION WITHIN
THE COUNTRY THAT
PROMOTES PROBLEM-
SOLVING, A THIRST FOR
KNOWLEDGE AND THE
BELIEF THAT ANYTHING
IS POSSIBLE.

L

mathematical physicists at UCT and the University
of Surrey, who attempted to answer these questions
as part of QGaSLaB’s five-year programme on
emergent spacetime. So far, they have discovered
new quantum objects called giant torii. The novel
topology (mathematics-speak for shape) of these
objects promises to be a significant step on the road
to understanding the nature of space and time at
the cutting edge between mathematics and physics.

Using sophisticated tools from an esoteric branch
of mathematics called algebraic topology, the
team was able to classify these objects according
to a set of numbers that were independent of
geometry — so-called topological invariants — that
they hope to use to develop these ideas further.
Dr Murugan was invited to present the findings
at String 2014, a major international conference
at the Institute for Advanced Study at Princeton
University in June 2014.

Another potentially revolutionary area of research

is concerned with cosmic voids that occupy more
than half the volume of the universe. “Usually the
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large voids in the universe are expected to cause the
images of background galaxies to appear smaller
and less bright, owing to the gravitational bending
of light known as gravitational lensing,” says Dr
Weltman. “Objects on the far side of a void are
supposed to be observed as slightly smaller than
if the void were not there, which, together with
conservation of surface brightness, implies a net
reduction in photons received.”

WHAT IF THE UNIVERSE AS WE
KNOW IT = ITS SIZE, ITS SHAPE,
SPACE AND TIME EVEN — WERE
NOT FUNDAMENTAL THINGS
THAT EXIST AS AN INDEPENDENT
STAGE ON WHICH THE DANCE
OF THE STARS IS SET?

L

In research over the last year, a team led by
cosmologist Dr Chris Clarkson, a senior lecturer in
the Astrophysics Cosmology and Gravity Centre, has
discovered that, contrary to the usual expectation,
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objects on the far side of a void are brighter than
they would be otherwise. Galaxies behind the
void appear brighter and larger than usual owing
to the void expanding faster than the surrounding
universe, leading to an overestimate of the distance
to these objects.

This remarkable result has been labelled anti-lensing
and this important change to the standard picture
of cosmic magnification is now being taken into
account in the UK component of the international
Sloan Digital Sky Survey (SDSS) collaboration.
The SDSS is a major multi-filter imaging and
spectroscopic redshift survey using a dedicated
2.5-metre wide-angle optical telescope at Apache
Point Observatory in New Mexico, United States.
A first detection is expected by the end of 2014.
Further afield, it is being taken into account in Euclid
and SKA predictions.

GALAXIES IN A SUPERMASSIVE TANGO

In yet another groundbreaking discovery, a team of
international astronomers, led by Professor Jarrett,
has uncovered a rare astrophysical phenomenon
that may produce powerful ripples through space. A
pair of supermassive black holes, each over a billion
suns in cumulative mass, are swirling at the centre
of the galaxy known as WISE J233237.05-505643.5.
When two large galaxies collide and merge into one

THE FRENGH CONNECTION

UCT has signed a tripartite agreement with the
Université de Montréal in Canada and the Université de
Ouagadougou in Burkina Faso to develop an academic
exchange and co-operation in education and research
between the universities in the field of astronomy. The
signing of the agreement followed initial visits to Cape
Town by the presidents of the Université de Montréal
and the Université de Ouagadougou, when they met
with researchers from the Department of Astronomy.

UCT has also joined the Association des Universités
Francophones (AUF) in order to strengthen the links
between UCT and universities in French-speaking
African countries. Through this agreement, the three
universities have agreed to foster student and academic
exchanges, joint research activities and exchange of
academic material.

The agreement is yet another step in a five-year
relationship with the French-speaking universities that
has already seen two Burkinabé students awarded

system, their central black holes are expected to
coalesce in a spiralling dance of death.

Although galaxy mergers are relatively common,
catching them in the act has eluded astronomers,
with only a handful of such systems currently
known, and none as large as the system found by
the team of astronomers from UCT, the National
Aeronautics and Space Administration (NASA) and
the Commonwealth Scientific and Industrial Research
Organisation (CSIRO), Australia’s national science
agency. These energetic events are important to
study because, when the nuclei merge, effectively
swallowing each other and creating a larger central
black hole, they release powerful gravitational waves,
sending ripples through space that can be detected
on Earth. Gravitational waves, predicted by general
relativity, are the last cornerstone of discovery for
the famed theory of gravity first postulated by Albert
Einstein. This important discovery and details of the
team’s work were published in the December 2013
issue (volume 779) of the Astrophysical Journal.

KAT-7 YIELDS FIRST SCIENTIFIC PAPER

Other key publications from the last year include
the first scientific paper based on observations
performed with South Africa’s new KAT-7 radio
telescope (see pl148). Authored by alumnus
Dr Richard Armstrong, a SKA SA Fellow at UCT,
with co-authors Professor Rob Fender, SKA visiting

scholarships by UCT'’s National Astrophysics and Space
Science Programme (NASSP); they are now busy with
their graduate studies.

THE THREE UNIVERSITIES

HAVE AGREED TO FOSTER

STUDENT AND ACADEMIC
EXCHANGES.

L

An additional four students are being supported
through their PhD studies: two at Université de
Montréal, one at the Université Laval in Québec
and one at the Université de Provence in France.
When these students return to Burkina Faso, the
agreement will allow them to continue world-class
research projects in collaboration with researchers
at UCT, using large African research facilities like the
Southern African Large Telescope (SALT), MeerKAT
and the Square Kilometre Array (SKA).

professor at UCT and head of the Astronomy
Group at the University of Southampton (UK), and
Associate Professor Patrick Woudt, deputy head of
the Department of Astronomy, and titled “A Return
to Strong Radio Flaring by Circinus X-1 Observed
with the Karoo Array Telescope Test Array KAT-7",
the paper was accepted by the journal Monthly
Notices of the Royal Astronomy Society.

UCT researchers are leading four of the approved
MeerKAT Key Science Projects, representing a
quarter of MeerKAT time. One of these projects is
the 3 000-hour ThunderKAT survey for astrophysical
transients. Dr Armstrong has been working on the
design of this survey together with Professor Fender
and Associate Professor Woudt, the leaders of the
ThunderKAT project that will search for all types of
radio bursts and flashes in KAT-7 and MeerKAT data
on timescales from seconds to years. The specialised
MeerKAT Karoo Array Processor Building is the
cutting-edge data centre for the MeerKAT telescope
that has been built in an underground bunker at
the Karoo observatory site. KAT-7 was completed in
2010 as an engineering prototype for MeerKAT.

In another world first, a team of UCT PhD students
and postdoctoral fellows led by Professor Claude
Carignan, DST/NRF SARCHI Chair in Multi-wavelength
Astronomy, together with SKA SA scientists
Dr Sharmila Goedhart and Dr Sean Passmoor, has
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published, in the prestigious Astronomical Journal,
the first scientific publication on HI using KAT-7
observations. The astronomers pointed the telescope
towards a galaxy called NGC 3109 — a spiral galaxy
about 4.3-million light years away from Earth,
located in the constellation of Hydra. Their aim is to
study its dark-matter content and they have already
accumulated more than 120 hours of observations.

FIVE AMONG TRILLIONS

It is hardly surprising that the researchers behind
these new discoveries are earning international
reputations for excellence in their own right.
Emeritus Honorary Professor Michael Feast of the
Department of Astronomy is one of a handful
of South African astronomers whose work has
earned him an NRF A-rating. At the age of 87, he
has published a paper on Cepheid stars (one of the
tools used in studies of the cosmic distance scale) in
Nature, 66 years since his first offering appeared in
this prestigious, multidisciplinary journal, when he
was a fresh-faced 21-year-old.

Co-authored with colleagues Professor Patricia
Whitelock and Dr John Menzies from the SAAO, and
in collaboration with Japanese researcher Noriyuki
Matsunaga (University of Tokyo), the paper is the
result of the study of just five pulsating Cepheid stars.

“The Milky Way,” explains Professor Feast, “appears
as a bright band across the night sky and is part of a
great disc of stars and other matter that is the most
prominent component of our galaxy. Our sun is in
this disc, about 28 000 light years from the centre.
The region within 10 000 light years of the sun has
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NOW WE ARE SO MUCH
CLOSER TO THE PHYSICS, OR
PARTICLES, THE UNIVERSE IS
MADE OF, ALTHOUGH THERE
ARE STILL MANY QUESTIONS

TO BE ANSWERED.

Emeritus Honorary Professor Michael Feast.

been well studied and shows that stars are kept in
the disc by the combined gravitational attraction of
all the stars there.”

The paper relates to what happens as one goes to
the outer regions of our galaxy. Radio astronomers
have used observations of hydrogen gas to show
that a disc still exists there, though thicker than near
the sun. Astronomers describe this as “flared”.

“However, the density of stars is not sufficient
to hold the gas in place,” says Professor Feast,
“suggesting that dark matter of an unknown type
may provide some of the gravitational force. The
behaviour of the gas is difficult to study, as its
distance cannot be determined in any direct way
and our understanding of the outer galaxy depends
on a theoretical model.”

Professor Feast and his co-authors have been
studying the five stars (Cepheid variables) whose
distances they can determine directly, and which they
show to be in this flared outer disc — the first stars
to be discovered there. “These are special stars,” he
says. “They are 75 000 light years from the sun and
up to a million times fainter than the faintest stars
visible to the naked eye. To study them we needed
observations from the Japanese-South African
Infrared Survey Facility, as well as crucial observations
from SALT. The few stars we have located must be just
the tip of the iceberg and future work involving, for
instance, ground-based follow-up of observations,
made by the recently launched astronomical satellite
Gaia, will present opportunities to probe in detail the
distribution of dark matter in the outer galaxy and
give clues to its nature.”

The excitement of discovery never dims for Professor
Feast: “When | came into astronomy we were just
getting used to the idea that the universe was
expanding. Now we are so much closer to the physics,
or particles, the universe is made of, although there
are still many questions to be answered.”

AN INTERNATIONAL
KNOWLEDGE EXCHANGE

International collaboration, such as that with the
University of Tokyo, is standard for this area of
research. As UCT grows as a hub for astronomy and
astrophysics research in Africa, it is also increasingly
channelling resources and outreach to neighbouring
countries. The university is a partner in research
projects involving eight other African countries
in this field, and has led research outreach to
Mozambique and Ethiopia in recent years. Its goal
is to train future leaders in radio astronomy and
mathematics of the universe across the continent.

As part of this, the Department of Astronomy hosted
a large international conference on galactic and
extragalactic novae early in 2013. This important
meeting of the most exciting minds in the field was
called “Stella Novae: Past and future decades”. It was
only the fourth in a prestigious series of international
conferences ever held on classical novae, following
“Novae and Related Stars” in Paris in 1976, “Physics
of Classical Novae” in Madrid in 1989, and “Classical
Nova Explosions” in Sitges in 2002.

The occasion brought together 90 experts and young
emerging researchers from around the world to discuss
their latest research in understanding the evolution
scenarios of the binary systems in classical novae, the
physics of the nova explosion, the energetic feedback
of the nova ejecta into the interstellar medium, and
multi-wavelength observations and modelling of the
nova outburst, as well as the relationship between
novae and type la supernovae, which occur in binary
systems where two stars are orbiting one another.

Since the last conference in 2002, new developments
in nova research have emerged, and it was in Cape
Town that the latest developments were explored
in the nova field, from both theoretical and
observational points of view, throughout the whole
of the electromagnetic spectrum. Another topic of
animated discussion was the possible future potential
for discovery with the advent of all-sky surveys
of the transient sky, global networks of robotic
telescopes and large future telescope facilities that
provide scientists with new windows into the study
of classical and recurrent novae.
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BUILDING A LOCAL TALENT BASE

Events such as “Stella Novae: Past and future
decades” play a major role in building local expertise
in Africa — and, by extension, at UCT. According to
Professor Renée Kraan-Korteweg, the head of the
Department of Astronomy, there is a shortage of
good astronomers in South Africa, in particular
radio astronomers, and this is a major threat to the
future of SALT, SKA, MeerKAT and astronomy in
general. “UCT’s goal is to train future leaders for
these kinds of opportunities,” she says.

THERE IS A NEED TO
TAKE ASTRONOMY
TO STUDENTS OF ALL
WALKS OF LIFE.

L

UCT is currently the only South African university to
include a major in astrophysics in its undergraduate
programme. Itis attracting a steadily increasing number
of students. Professor Kraan-Korteweg noted that
75% of undergraduates in the astrophysics programme
in 2012 at UCT were black South Africans. UCT also
offers a range of postgraduate study opportunities in
the field, primarily through the National Astrophysics
and Space Science Programme (NASSP). NASSP
began as a result of a National Research Foundation
strategy-planning exercise in 2000 and has, in
the past decade, tried to address the lack of local
astronomers, and black astronomers in particular,
by offering postgraduate degree programmes
and research support to promising students. The
overarching aim is to produce an international
network of African astronomers, space scientists
and citizens bonded by the common experience
of schooling and interlinked both professionally
and personally.

In addition to an eventful research year in 2013, the
NASSP has drawn recruits from third-year mathematics,
physics and engineering undergraduates, allowing
South African students and those from around Africa
and the rest of the world to study under the guidance
of some of South Africa’s leading scientists. Those
students who graduated from the programme in 2013
are now equipped to do research at the cutting edge of
astrophysics and have the broad science skills needed in
a modern technological society.
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BRINGING ASTRONOMY
DOWN TO EARTH

Important as these initiatives are, Professor Jarrett
says that the astronomy hub at UCT also has
ambitions to make astronomy more accessible to
more people, and the launch of the Tony Fairall
Teaching Observatory in December 2013 will go a
long way towards achieving this aim.

Named after the late Professor Tony Fairall, a much-
loved and longstanding member of the Department
of Astronomy at UCT, who himself spent much of
his career trying to make astronomy more accessible
to the general public (he was the director of the
Cape Town Planetarium for 17 years), the teaching
observatory was unveiled in December 2013, and
houses a new Celestron 14-inch telescope. Equipped
with @ modern CCD (telescopic camera) and
spectrograph, the telescope will be used for teaching
purposes as part of the undergraduate astrophysics

Above: The Tony Fairall Teaching Observatory.
Top: Star trail over Sutherland.

curriculum. “Astronomy is more than PhD and MSc
degrees,” says Professor Jarrett. “There is a need to
bring astronomy to students of all walks of life. With
the newly launched Tony Fairall Teaching Observatory,
astronomy can be used to train and entertain, and
this is something we hope to make accessible to
high-school students and the public at some point
in the future.”

This is just one more way in which UCT is positioning
itself as a centre of excellence in mathematics and
astronomy. Projects like the Teaching Observatory
developing alongside MeerKAT, the SKA and the
slightly older SALT are allowing UCT's brightest
minds in mathematics and astronomy to collaborate
in ways that were unthinkable a decade ago. Exactly
what this collaboration will yield in the years to come
is for now as much a mystery as the more challenging
questions around the mathematics of the universe
but will, no doubt, prove every bit as exciting
and astounding. L
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The Intergovernmental Panel on Climate Change (IPCC)
reported in early 2014 that Africa was one of the continents
most vulnerable to climate change, not just because of the
reality of rising temperatures and erratic weather patterns,
but because of its poor state of economic development
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managing the dynamics and impact of these challenges
is a core research focus at UCT, where researchers are
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SCIENGE WITHOUT BOUNDARIES
AN AFRICAN RESPONSE T0 CLIMATE CHANGE

“The greater Agulhas Current is one of the most
energetic current systems in the global ocean.
It plays a fundamental role in determining
the mean state and variability of the regional
marine environment, affecting its resources and
ecosystem, Southern African weather, and the
global climate on a broad range of temporal
and spatial scales,” writes Dr Bjorn Backeberg, a
postdoctoral fellow at the Nansen-Tutu Centre for
Marine Environmental Research at UCT, and his
colleagues in a recent paper.

Students of oceanography and related disciplines
naturally gravitate to UCT, at the tip of Africa, which juts
out into the Atlantic Ocean just north of a point where
the wild Southern Ocean meets the Atlantic and the
Indian oceans. The Agulhas Current moves along the
eastern side of the continent to a place roughly south of
Cape Town, where it turns (retroflects) and heads back
into the Indian Ocean once more. These features play a
profound role in the planet’s climate, in the oceans, on
land and in the atmosphere.

The combination of UCT's situation in this interesting
geographical nexus, together with its reputation as
one of Africa’s top research institutions, has proved
irresistible, and the university has attracted a vast
pool of talent in climate change science and research
over the years.
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“At UCT, we arguably have the biggest critical mass
of expertise in the climate change domain in Africa,”
says Professor Mark New, who heads up the African
Climate and Development Initiative (ACDI) — one of
the university’s six Signature Themes. “We are the
recognised centre of excellence in Africa and one of a
very few developing countries that really can compete
at an international level in climate change science.”

It is important that Africa takes a lead in this regard
because the continent is one of the most vulnerable
to the effects of climate change. According to the
Intergovernmental Panel on Climate Change (IPCC)
Fifth Assessment Report, released in 2014, the
reality of rising temperatures and erratic weather
patterns, coupled with high levels of poverty and
low adaptive capacity, makes it likely that people
on the continent will bear the brunt of the negative
effects of climate change: from worsening food
security to increased health risks. The report states
that annual temperatures in Africa are likely to
rise faster than the global average, exceeding two
degrees by the end of the century (relative to the
late 20" century), and could reach as much as three
to six degrees under some scenarios. Given that
two-thirds of the continent is already classified as
dry land and that 98% of agriculture in sub-Saharan
Africa, which is the mainstay of economic activity
in terms of employment, is rain fed, the need for
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adaptation is paramount. Africa is the second most
populated continent in the world after Asia, with
one billion people as of 2010, and this is expected
to rise to 2.4 billion by 2050. Forty-seven-and-a-half
percent of people still live below the poverty line, a
significant proportion of which are chronically poor.

UCT scientists, working in collaboration with
global and African peers, are playing a key role in
understanding and mitigating these threats. The
ACDI, which was established in 2011, is at the
heart of much of this work, co-ordinating research
within and across disciplines at UCT, and facilitating
interdisciplinary work focused on two main areas:
the impact of and adaptation to climate change,
and mitigation.

“The ACDI is a network, a broker and a matchmaker,
working with departments and research groups
across all seven faculties at UCT, from atmospheric
physics through to the business school and law
faculty,” says Professor New. “Complex problems
such as climate change demand a co-ordinated,
interdisciplinary response. We are working on
developing research strategically in specific areas, as
well as creating new research areas that are relevant
to the Signature Theme.”

To do this, ACDI builds on the work of a number
of established research groups within or allied
to various departments, such as the Energy,
Environment and Climate Change Group at the
Energy Research Centre, the Percy FitzPatrick
Institute of African Ornithology and the Climate
Systems Analysis Group (CSAG), all of which have
drawn in exceptional scientists and students with a
strong focus on climate change issues. Many of these
nodes of excellence are internationally recognised in
their own right.

ADAPTATION BEYOND BORDERS

Aflagship ACDI project is the new five-year research
project, Adaptation at Scale in Semi-Arid Regions
(ASSAR), which is focused on understanding
climate change in semi-arid areas across Africa
and Asia and determining what kind of adaptation
strategies are necessary. ACDI is taking the lead
in ASSAR and will drive the Southern African
component of the research.

The project is funded by Canada’s International
Development Research Centre (IDRC) and the
United Kingdom’s Department for International
Development (DfID), and falls under the umbrella of
the Collaborative Adaptation Research Initiative in
Africa and Asia (CARIAA), a seven-year, C$70-million
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research initiative in Africa and Asia. “Our aim is to
understand what the critical vulnerabilities to climate
change are, with a special focus on the poorest and
most vulnerable in semi-arid areas,” says Professor
New. “The consortium will seek to understand
potential adaptation options to reduce poverty and
improve livelihoods, and perhaps even more critically,
to understand what the barriers to and enablers of
effective response are.”

COMPLEX PROBLEMS SUCH
AS CLIMATE CHANGE
DEMAND A CO-ORDINATED,
INTERDISCIPLINARY RESPONSE.

L

“The scope of ASSAR's research is huge,” says
Professor New. “And it is a flagship of the ACDI
because of its regional breadth and its emphasis on
interdisciplinarity.”

GREATER THAN THE SUM OF THE PARTS

If ASSAR is an exemplar of ACDI's interdisciplinary
approach on a regional and global scale, the Bergrivier
Climate Knowledge Network (CKN) is doing the
same thing on a local scale. Led by a team of UCT
action researchers from across the university, in
partnership with the Western Cape Government

and funded through a number of sources, including
the Carnegie Corporation, Cape Higher Education
Consortium (CHEC), the British High Commission
and, more recently, National Treasury, via the Flanders
International Co-operation Agency, it is a collection of
projects initially focused on exploring climate change,
environmental and development issues within the
Bergrivier Local Municipality, situated in the greater
West Coast district of the Western Cape.

“The Bergrivier Climate Knowledge Network brings
together a network of academic practitioners and
civil society members working within the ambit of the
Bergrivier Municipality to facilitate knowledge-sharing,
relationship-building and applied interdisciplinary
research. We wanted to push the boundaries of what
is possible at a local level by taking an interdisciplinary
approach to a local challenge, and this region presents
an ideal test site,” says Professor New.

One area of focus of the project is the Berg River.
Recognised as a system under extreme environmental
and resource stress that is critical to the economy
of the Western Cape, the Berg River flows from its
primary source in the Drakenstein mountains to the
sea north of Saldanha Bay, passing through some of
the Western Cape’s most important agricultural areas
along its 294-kilometre length. About half of its
length forms the southern boundary of the Bergrivier
Municipality, which stretches from the Atlantic Ocean
to the Groot Winterhoek Mountains inland.

“Professor New approached us and said he would like
to offer scientists and students a chance to do applied

Lack of water and sanitation facilities impact on downstream water quality in the Berg River.
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HEALING IN THE
WILDERNESS

Honours student Nicola Kuhn is assessing the
vegetation in the Groot Winterhoek Wilderness
Area (GWWA) as part of the Bergrivier Climate
Knowledge Network (CKN). “This is one of the
main catchment areas, so it is of interest to get
a sense of its environmental history and see if
it is functioning as it should since it became a
wilderness area in 1973,” says Professor Timm
Hoffman, head of the Plant Conservation Unit.

Protea laurifolia.

Kuhn used four indicators to assess the health
of the GWWA: changes in the intensity of gulley
erosion and the extent of soil deposition areas;
changes in composition and extent of cover of the
vegetation; changes in two specific Protea species;
and changes in thickets around rocky areas.

After 40 years of protected area management, she
found that gulley erosion had stabilised and that
most deposition areas had become vegetated. Total
basal cover was approximately eight times greater
than it was in 1973. The Protea nitida population
was more than five-and-a-half times greater
and had a large number of juvenile individuals.
The Protea laurifolia population was approximately
four times greater, with the dominant class shifting
from adults in 1973 to seedlings in 2013. An
extensive fire in 2009 took its toll on thicket cover
at some, but not all, rocky outcrop locations.
“While evidence suggests an improvement of
most ecosystem health indicators and therefore an
effective management regime, the GWWA s still
at risk of being affected by climate change with
an increased aridity and occurrence of wildfires
predicted for the area,” concludes Kuhn.

research,” says Penny Price, Control Officer (Climate
Change Adaptation) in the Western Cape Government.
Since the provincial government wanted to mainstream
climate change, incorporating the concept into all its
programmes, it took up the offer with alacrity. The
province is well aware of the climate change pressures
being brought to bear on the region, and the urgency
for action. "We were hoping to get support from
experts in the development of adaptation plans at a
local level,” says Price.

It's taken time to get off the ground, says Professor
Timm Hoffman, who heads up the Plant Conservation
Unit, based in the Department of Botany, and is an
ACDI associate and part of the Bergrivier CKN, but
that’s because it has required the development of
trust and real relationships between people coming
from very different worlds. However, Price feels it
has now reached a point where a genuine network
has been created; one that has its own momentum.
“Municipal managers feel they can pick up the
phone and talk to a scientist about research they'd
like to do. It has been incredibly useful,” adds Price.
“It's @ model we'd like to replicate.”

The Bergrivier CKN has delivered real benefits to
the municipality. For example, a piece of research
done by UCT scientists in collaboration with the
Council for Scientific and Industrial Research (CSIR)
has given the municipality very valuable information
for planning, says Price. “They looked at statistically
significant trends in rainfall, and found, contrary to
expectations, that rainfall is not decreasing in the
area. The number of rainfall days has decreased, but
the rain has intensified.”

This strong signal for the future has important
implications for smaller towns in the Bergrivier
Municipality, in terms of infrastructure planning:
storm-water pipes will probably need to be larger to
cope with the increased flow. And in the agricultural
sector, intensified rainfall demands a greater focus
on erosion control and protection of the soil.

Another sub-project of the CKN is aiming to cast light
on how the nexus concept — the intersection of water,
food, biodiversity, energy and land - applies at the
catchment scale. Researchers are working to describe
and quantify the natural resource base of the Berg
River region in order to inform decision-making and
project development that is consistent with sustainable
resource use and development within the municipality
and the Berg River catchment area.

The cross-fertilisation between these various

projects is significant. Professor New says that
what they are discovering, as the CKN unfolds, is
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that an interdisciplinary approach has tremendous
benefits even for those projects that have a more
monodisciplinary focus. “Because they are taking
place within an interdisciplinary environment, this
allows for better framing of the problem and the
research is informed from multiple viewpoints. And
of course, the results feed into other projects and
interest groups,” he says.

A WIDER CONVERSATION

One of the benefits of an interdisciplinary approach
is that it enables everyone in the network to interact
with a much broader set of expertise. In the same
way, the ACDI strives to add value to existing areas of
research excellence within the university, such as the
CSAG, by linking them into a broader framework and
into a wider conversation.

Director of the CSAG, Professor Bruce Hewitson, has
been with UCT since 1992 and has seen this group
of multidisciplinary scientists expand its vision in that
time, moving from relatively narrow-focus science
to a body that looks at climate change through a
multitude of lenses, from agriculture to economics
and ethics, thanks in part to the additional linkages
ACDI brings.

FISHER WOMAN

A postdoctoral student at the UCT Marine Research
Institute (Ma-Re) was recently joint winner of a
prestigious United Nations award, one of the 2013
SEED (Supporting Entrepreneurs for Sustainable
Development) awards. Dr Hilkka Ndjaula’s Dried Fish
Company (DFC) and its partner, the Women'’s Enterprise
Development Initiative (WEDI), aim to help Namibians
attain food security and reduce the economic gender
gap in that country by boosting women-led enterprises.

For someone hailing from a country where the fishing
industry is a pillar of the economy, it's hardly surprising
that Ndjaula’s postdoctoral studies in marine biology
revolve around the population dynamics of small pelagic
fish like sardines and anchovies. Her doctorate and
master’s in marine biology were completed in Norway.
DFC uses solar energy to dry frozen horse mackerel,
which is then distributed to outlets run by WEDI, a
women's co-operative that has exclusive distribution
rights focused on rural areas.

Pictured right: Dr Hilkka Ndjaula.
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CSAG's role has also expanded, not just beyond the
boundaries of the university, but also beyond the
boundaries of South Africa. “We want to export
capacity, through capacity-building, across Africa,” says
Professor Hewitson. “We are working with a number of
regional partners — and with young, emerging scientists
—in West, East and Southern Africa.”

As part of its capacity-building work, the CSAG hosts a
Winter School, a two-week intensive course targeting
mid-career professionals engaged in decision-making
and policy development that involves issues related
to climate change and adaptation. The most recent
example was a course for city managers from Addis
Ababa, Dar es Salaam, Maputo, Kampala and Luanda.

The CSAG has also invested in a Climate Information
Platform, which offers free use of a massive database,
integrated with guidance documents that will help the
user to make the most of the information in the system.

Professor Hewitson also chairs CORDEX, the Co-
ordinated Regional Downscaling Experiment, funded
by the World Climate Research Programme. CORDEX
arose out of a recognition that there was a need for
high-resolution regional information regarding future
climate — in other words, very detailed models at local

THE FUTURE OF THE
OKAVANGO BASIN

The great Okavango Delta is fed by seasonal rains
that fall in southern Angola, sending waters on a
1 200-kilometre journey to the basin that holds
the Okavango. But with predictions of rising
temperatures in the west of Southern Africa, will the
waters still come? And will they be as massive and
awe-inspiring, filling the basin with enough water
to protect and maintain the Okavango ecosystem?
Or are we likely to see floods even bigger than the
ones that occurred from 2009 to 2011?

Dr Piotr Wolski, senior research officer in the
Department of Environment and Geographical
Science, together with Professor Bruce Hewitson,
director of the Climate System Analysis Group
(CSAG) at UCT, and colleagues in the USA,
have laboured over models of the delta’s future,
and have concluded that more severe flooding
is unlikely, despite the general prediction that
anthropogenic climate change leads to an increase
in frequency and magnitude of extreme weather
events such as floods.

According to their paper, published in the Journal
of Hydrology in January 2014, greenhouse gas
emissions have in fact substantially reduced the
chance of the floods. “The air is warmer in the
climate we are experiencing and the river takes
a long time to flow down to the delta,” explains
Dr Wolski, “so you get more evaporation occurring
before the river even reaches the delta, and thus
fewer high floods.” However, natural variability in
the system means that above-average flooding
will continue to occur.

“If not for climate change,” says Dr Wolski, “the
Okavango system would have experienced even
larger flooding from 2009 to 2011 than it actually
did.” However, he said that in the long term, the
delta was likely to shrink somewhat in size.

level. Due to the dearth of African regional information,
Africa is a priority of CORDEX.

Scientists can no longer think in silos; there is an ethical
dimension to their work, and they have a responsibility to
society to provide information that will lead to relevant
and appropriate decision-making. In a paper published
in Climatic Change in November 2013, Professor
Hewitson and his co-authors stress the importance of
providing information that satisfies the criteria of being
plausible, defensible and actionable: “Climate scientists
cannot absolve themselves of their ethical responsibility
when informing adaptation and must, therefore, be
diligent in ensuring that any information they provide
adequately addresses these three criteria.”

THE CANARY IN THE MINE

When it comes to data on the local level, birds can
act as an indicator of approaching problems — just
like the canary in the mine — and this is one way that
research carried out by the Percy FitzPatrick Institute
of African Ornithology contributes to the growing
understanding of climate change.

The southern fiscal (Lanius collaris, also known as the
fiscal shrike or common fiscal), a sit-and-wait predator
that perches on exposed branches and drops down
on small creatures such as lizards, has been studied by
Drs Susan Cunningham and Rowan Martin
(postdoctoral fellows in the FitzPatrick Institute),
together with Carryn Hojem (field assistant) and
the late Professor Phil Hockey (previously director of
the institute).

The researchers were interested in the impact of
higher temperatures on the breeding success of the
birds, so they looked at birds close to the edge of
their range where temperatures are highest.

In a recent paper published in the Public Library of
Science (PLOS), the scientists reported that, at higher
temperatures, the parent birds reduced the rate at
which they brought food to the nest, resulting in
growth stunting in their offspring. The nestlings left
the nest smaller and later, which could both help them
(smaller birds may cope better in hotter temperatures)
and harm them (staying in the nest longer exposes
them to a greater risk of predation).

This study was undertaken in the context of a
larger programme of research, called “Hot Birds”,
where researchers seek a greater understanding
of precisely how climate change is likely to affect
our birds through investigation of the mechanistic
links between climate, physiology, behaviour and,
ultimately, population processes.
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THE FUTURE OF FOOD

Another living system vulnerable to the effects of
climate change and one that has enormous significance
for humans — especially in Africa — is the already fragile
food system. According to a 2009 World Bank report
on climate resilience in Africa, rain-fed agriculture
contributes some 30% to African GDP, employs about
70% of the population and is the main safety net of the
rural poor. And yet many regions in Africa can already
not claim to be food secure; as temperatures rise and
rainfall fluctuates, the picture could become much
worse. Scientists across the ACDI network are involved
in several research projects aimed at understanding and
adapting to the impact of climate change on agriculture.

“Adaptive Intervention in Agriculture to Reduce
Vulnerability of Different Farming Systems to Climate
Change in South Africa” is a project led by Dr Peter
Johnston in the CSAG and funded by the Water
Research Commission, which will investigate the impact
of projected climate change on agriculture; assess
the vulnerability of crops, rangelands and farming
households and enterprises; and identify and suggest
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appropriate adaptive techniques and practices in
selected catchments and farming areas. The report will
provide an assessment of the vulnerability of different
farming systems to climate change. It will evaluate
alternative adaptation practices and techniques (both
indigenous and science-based knowledge) and, if
necessary, develop and test innovative, appropriate
and sustainable interventions, including internal
management measures and external policy measures.

The CSAG's Dr Olivier Crespo has been working with
colleagues across South Africa and in Swaziland on a
related project involving an expert team of climate,
crop, economic and IT research scientists evaluating
the impact of climate change on the production
and prices of important crops. At the same time,
the project seeks to build human and institutional
capacity in this field.

The project is testing models that estimate what the
production of staple crops in the region during the
period 2070 to 2099 will be. These models will yield
an accurate picture of productivity and projected
prices in important staple crops — maize, sorghum,

MARINE PROTECTED AREA
IMPROVES YIELD WITHOUT
DISADVANTAGING FISHERS

Do Marine Protected Areas (MPAs) disadvantage
fishermen? In a paper published in Nature
Communications in August 2013, Dr Sven
Kerwath (a research associate at UCT and scientist
at the Department of Agriculture, Forestry
and Fisheries), postdoctoral fellow Dr Henning
Winker, Dr Albrecht Go6tz of the Southern
African Environmental Observation Network and
Professor Colin Attwood of Ma-Re, set out to
answer this question.

Their research focused on the roman (which most
people know as the red roman, Chrysoblephus
laticeps), a sea bream endemic to South Africa’s
coast. Examining 15 years of data, they found that
the establishment of the Goukamma MPA did not
result in a drop in total catch, nor did the fleet
have to travel greater distances to get the catch.

The suggestion is that roman left the MPA as fish
densities built up, spilling out into areas where
catching them was legal. In addition, a boost
in roman egg production in the protected area
would benefit unprotected areas too, as eggs
drift with the currents.

sugar cane, wheat and sweet potatoes —and will then
be used to test the economic outcomes of different
farming systems, providing options for the future.

According to a paper published in Global and
Planetary Change in December 2013 by Nkulumo
Zinyengere (a PhD fellow in the CSAG), Dr Crespo
and Dr Sepo Hachigonta, harvests in Africa are
likely to decline steadily over the next 90 years. The
researchers reviewed 19 recent studies of the impact
of climate change on crops in the 21t century, and
found that maize yields are projected to decline on
average by 18%.

THE SEA, THE SEA

Agriculture — and thus food security — across Africa
is profoundly affected by changes that scientists are
recording in the seas around us. Features ranging
from huge currents to massive eddies in the Atlantic,
Indian and Southern Oceans are crucial factors
in the global climate picture, directly affecting
agricultural land use through rainfall patterns and
temperature shifts — and indirectly impacting on
the rest of the planet, too. These seas are relatively
easily accessible to the more than 40 researchers
who work at UCT Marine Research Institute (Ma-Re)
and those in the Department of Oceanography. Ship
cruises, field trips and remote sensing by satellite are
used to gather samples and data for analysis by the
multidisciplinary team.

On one such research expedition, an all-women
team of scientists from UCT, led by senior lecturer
Dr lsabelle Ansorge of the Department of
Oceanography, sailed on the polar research vessel SA
Agqulhas Il to the subantarctic Prince Edward Islands
in April 2014. A key purpose of the trip was to
study warm eddies in the ocean. These southward-
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