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Summary

The Centre for Invasion Biology (C:I'B) is an inter-disciplinary, inter-institutional Centre
of Excellence (CoE) established within the DST-NRF Centres of Excellence Programme.
It is co-funded principally by the South African Department of Science and Technology
(DST), through the National Research Foundation (NRF), Stellenbosch University (SU),
and more recently the South African Department of Water Affairs and Forestry’s
Working for Water (WfW) programme. The C:I-B was established de novo in June 2004
with the vision ‘to provide the scientific understanding required to reduce the rate and
impacts of biological invasions in a manner that will improve the quadlity of life of all South
Africans’. The C:I'B addresses five major Key Performance Areas: Research, Education
and Training, Information Brokerage, Networking, and Service Provision. It presently
comprises three full-time academic staff (including the Director), |6 additional core
team members at a range of tertiary institutions and public entities, and |4 permanent
and contract support staff. The long- and short-term research is built around six themes:
Biodiversity Foundations, Large Scale Patterns in Biodiversity, Determinants of Invasion
and Scenarios of Change, Interactions between Indigenous and Invasive Species, Impacts
of Invasion, and Social Perceptions and Invasions.

Between June 2004 and June 2008, the C:I-B contributed 246 primary research outputs,
including in the journals Nature, Science, PLoS Biology, and Proceedings of the National
Academy of Sciences of the U.S.A. C:I'B members further contributed three books and
185 conference presentations, including international plenary and keynote addresses.
This work has been rewarded, with, for example, Prof. David M. Richardson receiving
the international, prestigious, Hans Sigrist Award, and an NRF Al rating.

Over the period, 228 student and post-doc registrations were supported, with 90 black
student and post-doc registrations and 129 registrations by women. Fifty-seven students
have graduated or successfully completed their work (two Ph.D., 13 M.Sc., 24 Hons or
4th years, and |8 undergraduates). Forty-four students were co-supervised and an
additional 30 students attended the Biodiversity Academy jointly held with the Birds as
Keys to Biodiversity CoE. A further 3400 Grade 10 and || learners were introduced to
Biodiversity science, and 193 teachers trained, via the limbovane Outreach Programme

undertaken in collaboration with the Western Cape Education Department and co-
funded via the University of Sheffield by the U.K. Darwin Initiative.

The C:I'B provides substantial service both domestically and abroad. Its most significant
service locally has been the provision of expertise for the development of the regulations
for Chapter 5 of the National Environmental Management: Biodiversity Act. Several staff
have devoted significant time to the process over a period that has stretched from the
inception of the C:I'B, and that has yet to be concluded. The regulations remain the
subject of work and contention. Internationally, the C:I'B has not only contributed to
the development of indicators for the 2010 Biodiversity Target, but has also had a
significant profile via the provision of advice to the Antarctic Treaty System, through the
service of the C:I-B Director to the Scientific Committee on Antarctic Research as its
representative to the Committee for Environmental Protection.

As a central part of its activities, the C:I'B has entered into three international and five
local formal agreements, including important collaborations with the Working for Water
Programme and local conservation agencies. Further agreements are in development.
These activities and the central grants from the DST-NRF and Stellenbosch University
have resulted in a total funding award of R 41 246 403, of which R 12 981 658 has come
from outside SU and the DST-NRF CoE programme, and of that R 7 490 799 exclusively
from outside sources.

The next phase of the C:I-B’s work will involve a redevelopment of its strategy further
to focus on three major areas: Interactions among global change drivers, genetic tools to
inform the science required to reduce the rates and impacts of biological invasions, and
science in service of policy. Moreover, it will also focus on further ways to ensure the
Centre’s continuation beyond the 10 year lifespan originally envisaged in the CoE
proposal calls. The C:I-B’s partners and collaborators have made it clear that the
research undertaken, the leadership provided in the field, the interactions with the
community, and the policy advice provided, can ill afford to be lost.
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Abbreviations

ARM Annual Research Meeting of the Centre for Invasion Biology
BIOME Biodiversity and Macroecology Group, University of Sheffield
C.APE. Cape Action for People and the Environment
CASEB Centre for Advanced Studies in Ecology and Biodiversity
CBD Convention on Biological Diversity
CI-B DST-NRF Centre of Excellence for Invasion Biology
CoE Centre of Excellence
CSIR Council for Scientific and Industrial Research
DEAT Department of Environmental Affairs and Tourism
DMS Document Management System of the Centre for Invasion Biology
DST Department of Science and Technology
FET Further Education and Training
GISP Global Invasive Species Programme
HERS-SA Higher Education Resource Services - SA
IAS Invasive Alien Species
IRSS Information Retrieval and Submission System of the Centre for Invasion Biology
KPA Key Performance Area
NEM:BA National Environmental Management: Biodiversity Act (10 of 2004)
NRF National Research Foundation
R&D Research and Development
SAIAB South African Institute for Aquatic Biodiversity
SANAP South African National Antarctic Programme
SANBI South African National Biodiversity Institute
SANParks South African National Parks
SCAR Scientific Committee on Antarctic Research
SuU Stellenbosch University
WCED Western Cape Education Department
WIwW Department of Water Affairs, The Working for Water Programme
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1. INTRODUCTION

The Centre for Invasion Biology (C:I'‘B) is an inter-disciplinary, inter-institutional
Centre of Excellence established within the DST-NRF Centres of Excellence
Programme. It is co-funded principally by the South African Department of Science
and Technology (DST), through the National Research Foundation (NRF),
Stellenbosch University (SU), and more recently the South African Department of
Water Affairs and Forestry’s Working for Water (WfW) programme. The C:I'-B was
established de novo in June 2004 with the vision ‘to provide the scientific
understanding required to reduce the rate and impacts of biological invasions in a
manner that will improve the quality of life of all South Africans’. In the context of the
Key Performance Areas (KPAs) established for all Centres of Excellence, the C:I‘B’s
mission is to:

* undertake research and education in biodiversity and ecosystem
functioning, including investigations of the changes in biological diversity
that are a consequence of biological invasions, the consequences for
ecosystem functioning of these invasions and their remediation, and the
longer-term effects of invasions on ecosystem services under a climate of
environmental and land-use change;

= remain at the forefront of research regarding biological invasions,
biodiversity and ecosystem functioning, by pursuing research excellence
and interdisciplinarity, and by encouraging local, regional and international
exchanges;

= enhance its national and international standing by means of a coordinated
programme of innovative research, the products of which will be broadly
disseminated in the international literature; graduates who are sought after
for their knowledge, creative, critical thinking, and for their expertise; and

a well-supported core and associated staff who are respected and trusted
by their peers, clients, and community;

= remain relevant to the needs of the community, focusing on South Africa in
the context of trends shaping Africa and the global community.

The mission and strategic direction of the C-I'B was informed and continues to be
guided by several major policy documents, including the DST’s White Paper on
Science and Technology, the National Research Foundation’s Strategic Plan, the
National Biodiversity Strategy and Action Plan, and the requirements set out in the
National Environmental Management Act and two of its subsidiary Acts (Protected
Areas and Biodiversity). Nonetheless, because of its primary research function, and
the need for that research to inform policy, one of its key roles is also to examine
the appropriateness of some of the more specific biodiversity policy
recommendations. To this end it maintains close relationships both with those
developing policy and those developing regulations that give legal effect to this

policy.

Although research, education and service delivery concerning ways to reduce the
rates and impacts of biological invasions form the core of the C:I-B’s activities (Box
), these are founded on a broader knowledge base. The rationale for such an
approach is straightforward. Biological invasions, and the consequences of human
activities more generally, are not ontologically separable from other natural
processes, but rather form a clearly identifiable component thereof'. In
consequence, the development of comprehensive understanding and predictive
capability (the two major goals of all science) requires information from a wide
variety of fields. Most simply, the impacts of biological invasions on biodiversity
cannot be comprehended without a sound understanding of the patterns in and
mechanisms structuring biodiversity, and their socio-political context. An example
from our own research (Box 9) clearly illustrates how a combination of approaches,
from evolutionary physiology to experimental ecology, can help resolve important
questions such as the likely effects of interactions between global change drivers on

p.|
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ecosystem structure. The value of this broad approach was highlighted in 2006
when external science advisors to the C-I'‘B noted in their letter to the Board, via
the Director, that:

‘We see an important feature of the CIB research in the wide range of taxonomic
groups studied and variety of approaches used, which is made possible by the
balanced composition of the core research team. In most parts of the world, study
subjects are still to large extent separated taxonomically, by botanists studying
plants, zoologists animals, etc. The close cooperation of researchers with
complementary expertise, as practiced at CIB, has the potential to contribute
crucially and holistically to our knowledge of the general principles driving
biological invasions. This is real ecology. Also, our feeling is that the high-quality
research not directly related to invasions, which is also performed at the Centre,
creates a broader background of knowledge and expertise from which the studies of
invasive organisms profit.’

T.J. Stohlgren, P. PySek & T.M. Blackburn

The ‘complementary expertise’ referred to in the letter above forms the core
component of the C:I-B. It comprises a network of C:I-B researchers, post-doctoral
associates, students, and support staff, linked to a broader pool of collaborators via
formal and informal agreements. The hub of the C:I'B is located at Stellenbosch
University and comprises three academic and 14 (full- or part-time) support staff.
The core team members, who all devote only a portion of their research time to
the C:I'B, and are not provided with salary support, reside at universities and public
entities across the country (Box 2). In addition to the core team, the C-I'B also has
short-term relationships with supervisors at other institutions via an ‘open bursary
programme’, a small group of Research Associates, and formal partners with whom
we have signed various agreements. Informal collaborations include those typical of
all investigator-driven research. Whilst the need to promote collaborative research
remains a guiding principle within the C:I-B, it is also acknowledged that the most
productive systems are those that have neither too few nor too many connections?.
In consequence, collaboration is guided and encouraged, but not demanded. It is the
outcome of this individual endeavour and collaboration, and their support by the
C:I-B’s funders, partners and staff, that form the substance of this report. For each
KPA, an overview is provided of the rationale for the approach adopted, the inputs
that have been required to sustain activity therein, and the outcomes thereof. For
the Management KPA, additional information is provided and the format altered to
enhance understanding of how the C:I'B hub has approached this crucial aspect of
its core business.
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Box 1 C-I'B science in a nutshell

Invasion Patterns
& Processes

Invasion Management
& Remediation

2. Research

Species introduction
Pathways
Risk assessment

v

Establishment
Determinants of success

v

Expansion and spread
Patterns & mechanisms

v

Impact
Biodiversity patterns & processes
Ecosystem functioning

v

Consequences
Ecosystem services
Novel assemblages

Human well-being

Prevention

v

Removal
Prioritisation
Secondary impacts

v

Remediation
Restoration success
Optimisation

v

Monitoring

¥4

Policy Formulation
Risk assessment

2.1 Rationale

The C:I‘B’s research is concerned with the rates and biodiversity impacts of
biological invasions, and how these might be reduced and remediated through
appropriate policy interventions (Box |). In consequence, investigations across a
wide range of disciplines, taxa, and spatial and temporal scales are supported, with
long-term research constituting a central element thereof (Box 3). Several themes
characterise the core of the Centre’s work (Box 4). These themes have their origins
in the work originally proposed in the C:I-B’s application to the CoE programme,
have been further streamlined through the strategic planning process, and have
developed in concert with the field as a whole and the strengths of the C:I‘B
membership. A spectrum of scientific approaches is encouraged. These range from
the investigator-driven to the themed modes; from the theoretical to the empirical;
and from the non-instrumental to the instrumental’. The overarching goals are to
undertake innovative, leading research in biology, and to develop the policy
implications and the social dimensions of this work, with biological invasions forming
the core around which the research revolves. Excellence in research, and in the
quality of human resources, which both characterise the C:I'-B and are products of
its efforts, form the standard underpinning all other aspects of the Centre’s
activities.
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Box 2 The C-I'B core team

Prof. Steven Chown
Prof. Dave Richardson

Director and Professor Centre for Invasion Biology and Department of Botany and Zoology, Stellenbosch University

Deputy Director: Science Strategy and Centre for Invasion Biology and Department of Botany and Zoology, Stellenbosch University

Ms. Sarah Davies
Prof. Chris Chimimba
Prof. Karen Esler

Dr. Stefan Foord
Prof. Charles Griffiths
Dr. Cang Hui

Prof. Steven Johnson

Prof- Melodie McGeoch
Dr. Augustine Niba

Dr. Heidi Prozesky

Dr. Victor Rambau

Prof. Michael Samways

Dr. Michael Somers

Dr. Berndt Janse van Rensburg
Dr. Bettine Jansen van Vuuren
Dr. Brian van Wilgen

Dr. Theresa Wossler

Professor

Deputy Director: Operations
Professor

Professor

Senior Lecturer

Professor and Director
Researcher

Professor

General Manager

Senior Lecturer and Coordinator,
Pest Management Program

Lecturer

Lecturer

Professor and Head
Lecturer

Senior Lecturer
Senior Researcher
Fellow

Senior Lecturer

Centre for Invasion Biology, Stellenbosch University

Department of Zoology and Entomology, University of Pretoria

Department of Conservation Ecology and Entomology, Stellenbosch University
Department of Zoology, University of Venda

Marine Biology Research Institute, University of Cape Town

Centre for Invasion Biology, Stellenbosch University

School of Biological and Conservation Sciences, University of KwaZulu-Natal, Scottsville
Campus

Cape Research Centre, South African National Parks
Department of Biological Sciences, Walter Sisulu University, Mthatha

Department of Sociology and Social Anthropology, Stellenbosch University
Department of Botany and Zoology, Stellenbosch University

Department of Conservation Ecology and Entomology, Stellenbosch University

Centre for Wildlife Management, University of Pretoria

Department of Zoology and Entomology, University of Pretoria

Department of Botany and Zoology, Stellenbosch University

Natural Resources and the Environment, Council for Scientific and Industrial Research

Department of Botany and Zoology, Stellenbosch University
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Box 3 Long-term research: a core component of the C-I-B’s work

One of the key benefits of committed funding over the long term is the opportunity it provides for long-term research to be undertaken. Such work is typically not feasible
on the basis of short-term (3-4 year) grants. To maximize the benefits of sustained funding, the C:I-B has embarked on several long-term projects. These take two forms. In
the first, repeated measurements of sites investigated many years previously are undertaken, providing a second, but often third or fourth data point in a lengthy time-series.
This has been the approach to some work on the Prince Edward Islands. For example, a key paper on altitudinal change in invasive and indigenous plant distributions is in
press based on work conducted by B.]. Huntley on Marion Island in the 1960s and now repeated by C:I:‘B members, showing faster expansions by invasive than by indigenous
species. Similarly, work showing interactive effects of climate change and predation by introduced house mice is in the process of being further expanded to include sampling
in 2008/9, so extending the ecological time series back to 1983 (and including data from 1983, 1986, 1992, 1996, 1999, 2000, and 2008). The full time series goes back 2000
years based on peat cores.

The second approach has been to institute several long-term studies. The major one of these has been several spatial transects investigating ant and beetle diversity in the
Western Cape and KwaZulu-Natal. Two of these are altitudinal transects, typically spanning 2000 m. The Cederberg transect has been running since 2003, with five full
years of data across |7 sites from the coast at Lambert’s Bay to Wupperthal, and including Sneeukop Peak. This area was chosen because it is predicted to change most
rapidly with climate change in the Western Cape, is presently free of the Argentine ant (a major invasive associated with human activity), and because it represents one of the
few areas where an elevational transect spans both aspects of a mountain range. The baseline science from the transect has already been published, more work is in review,
and within the next few years an excellent data set will be available to examine the effects of inter-annual variation on ant assemblages. Within the next 10 years, a key data
set on long-term changes will be available. To complement this work, the C:I-B, in partnership with the University of Pretoria, has established a long-term investigation of ant
and beetle diversity along Sani Pass in the Drakensberg. The work serves both as a field course for undergraduate students and a long-term data collection opportunity.
Matching of the methods with the Cederberg work means that the two transects are comparable, and the Drakensberg sites are also predicted to change substantially with
changing climates. The proposed upgrading of the Sani Pass road to a tarred one, and the ongoing progression of Acacia dealbata invasions are direct, human-related changes
expected in the area.

The altitudinal transect work is supplemented by the limbovane project’s large-scale, ongoing spatial transect in the Western Cape (see Box 19). Moreover, an additional
elevational study will commence in the Soutpansberg in collaboration with the University of Venda, so adding another transect, this time in a north-south direction. This
work is also being supplemented by collaborations with Dr. Catherine L. Parr at the University of Oxford to include data from a range of other biomes in South Africa to
provide a full baseline data set on ant diversity across South Africa. These activities all make direct contributions to national commitments to the CBD, as set out in legislation
via the National Environmental Management: Biodiversity Act, and the National Environmental Management: Protected Areas Act, and given effect to in the National
Biodiversity Strategy and Action Plan.




Box 4 The C-I'-B Research Themes

Biodiversity foundations

=  Theory
= Behaviour
=  Ecology
=  Physiology

= Systematics

Large scale patterns in biodiversity
=  Abundance, occupancy and abundance structure
= Spatial concordance in diversity and its temporal change
= Listing and mapping of invasive species

Determinants of invasion and scenarios of change
= Determinants of plant invasion
=  Propagule pressure and Allee effects
= Biological invasions, economically important species and climate change
=  Predictive invasion biology: the Argentine ant
= Marine invasions and temporal change

Interactions between indigenous and invasive species
= The Antarctic as a model system
= [nteractions across continental systems
=  Honeybee sub-specific dynamics

Impacts of invasion
= |mpacts of invasion and remediation
=  Risk assessment and scenario planning
=  Ecosystem services

Social perceptions and invasions
= |nvasive species, community conservation and livelihoods

p.6
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2.2 Inputs

To ensure high quality, sustained research output, several key inputs are required.
Among them, critical, innovative and reasonably well-supported researchers at the
senior, post-doctoral and post-graduate levels are clearly the most significant. If all
science is based on ‘conjecture and refutation’* then those with a talent both for
imaginative and for critical thinking are of most value, irrespective of the approach
they adopt, so long as the knowledge they produce meets the requirements of
reliability®. Although innate capacity for such thinking is clearly important, an
environment that promotes, facilitates and provides opportunities for it is of
considerable significance too. Excellent researchers need to be encouraged to
create and make use of opportunities for developing their talents. In South Africa,
the creation of these opportunities needs to take cognisance of the inequities of the
past. For these reasons, the C:I‘B core team comprises established and new
researchers from a variety of institutions and backgrounds, connected by the
Centre’s common research themes and an active process of research facilitation and
networking via meetings, symposia, workshops, and electronic media. Although
much debate swirls around the ways in which research profile and excellence might
be measured, internationally Hirsch’s h-index® provides one way of doing so, whilst
the NRF’s rating system provides another perspective. By both measures, and by
gender and age profile, the C:I‘B has an excellent blend of established and
developing researchers (Boxes 2 and 5). Moreover, post-doctoral and student
support from the C:I'B is outstanding, comparable with and often outpacing funding
from other sectors in the National System of Innovation (though by no means the
highest). Likewise, researchers and their groups have access to excellent
infrastructure and support via the collaborative nature of the C:I-B network.

2.3 Outputs

Between June 2004 and June 2008, the C:I-B published a total of 246 primary
research and review papers and commentaries across all of its major research
themes (Appendix |). These works appeared in a full range of high impact
interdisciplinary and disciplinary outlets, such as Nature (1), Science (2), PLoS Biology
(1), PNAS (1), Trends Ecol. Evol. (2), Annu. Rev. Ecol. Evol. Syst. (1), Ecol. Lett. (1), Biol.
Rev. (1), Am. Nat. (4), Ecology (I), and Proc. R. Soc. B (6). Reviewing and
contextualizing this work would require several synthesis papers covering a variety
of topics (Box 4). In consequence, rather than so doing, ten key papers have been
selected which either have had major impacts on the field or on policy, or seem
likely to do so. These papers reflect a broad range of the C:I‘B’s research
themes, and the activities of its researchers and students (Boxes 6 to 15).
A full, searchable list of the C:I‘B’s research outputs is also available at
http://www.sun.ac.za/cib/2008Review/.

Scientific outputs in edited books have also formed a significant component of the
Centre’s research (Box 5), and the Centre has also led the production of a key,
edited book on the research undertaken at the Prince Edward Islands over the last
50 years. The Prince Edward Islands. Land-sea Interactions in a Changing Ecosystem
(Eds. S.L. Chown and P.W. Froneman) is considered the seminal, modern work on
the islands (see forthcoming review in Polar Record). This reflects the Centre’s
ongoing commitment to the development of high quality research in the Antarctic
Region in keeping with the R&D Strategy set out by the DST, and the focus on the
region that forms part of its ten year plan (2008-2018) (see
http://www.dst.gov.za/publications-policies).

p.7
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Box 5 Research indicators

2 A-rated

3 B-rated
19 Core team members 5 C-rated

3 Y-rated
20 Post-doctoral associates 2 ISI h-index 30 or higher

2 ISI h-index 20 to 29

6 ISl h-index 10 to 19

246  Primary research outputs

4 ISl-accredited outputs with IF = |5
4 Years since initiation 49  ISl-accredited outputs with 3.5 < IF < I5

15 Book chapters

3 Books

According to the definition of gender relevance provided by the ‘NRF Framework for
Centres of Excellence in the South African National System of Research and Innovation’
document (dated May 2003), much of the research undertaken by the C:I'B is
gender neutral. The research and its outcomes have little differential relevance to
men or women and are unlikely to affect relationships between the genders.

Nonetheless, some of the work produced to date does have considerable gender
relevance. For example, the brunt of landscape-level impacts of invasive alien
species is often borne by women, who are responsible for subsistence farming
activities and household provisioning in rural areas. They are also major contributors
to the Working for Water Programme’s activities on the ground. Therefore, C:I-B
research into reducing the rates of invasion and improving remediation has direct
gender relevance in these contexts.

C:I'B core team members have also been responsible for promoting the role of
women in science through formal participation in such activities. For example, K.
Esler plays a significant role in South African Women in Science and Engineering, and
through that route C:I'B members have contributed to promoting science as a
career path for women. The overall C:I'B strategy also includes encouragement of
women into and in science and strives to ensure that they remain in the science
system. Considerable success has been had in this regard, from Centre staffing (of
the 17 hub staff, 10 are women) through to student graduations (see below), to the
ongoing uptake of C:I'B women graduates by the market place (Box 17). Moreover,
wherever possible, career development opportunities for women within the C:I-B
are supported, often with assistance from Stellenbosch University (e.g. the
participation of S.J. Davies in the HERS-SA Academy in 2007). In this way the
activities of the C:I'B have a profound, differential relevance to women.
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Box 6 Understanding spatial patterns in biodiversity — new ways based on matrices

Gaston, K.J., Chown, S.L. & Evans, K.J. (2008) Ecogeographical rules: elements of a synthesis. Journal of Biogeography 35, 483-500.
http://www3.interscience.wiley.com/journal/119402428/abstract doi:10.1111/j.1365-2699.2007.01772.x

The development of a synthetic approach to understanding spatial patterns in biodiversity, particularly of the way in which these
patterns interact, constitutes a significant challenge for ecology and biogeography. Although it has been recognized that these
patterns and the mechanisms underlying them play out at the intraspecific, interspecific and assemblage levels, how these levels
and their mechanisms are linked and might constrain patterns is not clear. In this study, the unifying role that geographic ranges
play in linking these patterns is set out. In particular, it is shown that an r x ¢ matrix approach can form the basis for understanding
all ecogeographic patterns and the mechanisms underlying them. Not only does it provide a way of linking patterns at all levels,
but it forms the basis for null model approaches used to understand ecological patterns and their dynamics. In consequence, a
disparate set of patterns and likely mechanisms are tied together immediately and formally, thus enabling further exploration of
interactions that have always been a challenge for the field. Models to do so are sorely lacking and this work has stimulated
further development thereof. This study has also demonstrated that at several of the levels, generalities concerning patterns are
not perhaps as easily made as has been thought to be the case. For example, small range species seldom form the basis for
investigations of geographic variation in traits, even though such species are most common in assemblages (see figure, showing
smaller ranges for species not the subject of ecogeographic studies than for those which have been investigated).
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Box 7 Invasion ecology. are we studying enough organisms in enough places?

Pysek, P., Richardson, D.M., Pergl, J., Jarosik, V., Sixtova, Z. & Weber, E. (2008) Geographical and taxonomical biases in invasion ecology. Trends in Ecology and Evolution 23, 237-244.

http://www.sciencedirect.com/science/journal/01695347 doi:10.1016/j.tree.2008.02.002

Much progress has been made in developing theories of and principles in invasion ecology. The field is striving for a synthesis,
with generalizations that apply widely across taxonomic groups and geographical regions. This study explored biases in the study
of invasions by examining which organisms are best studied and where detailed organism-focussed studies have been conducted.
Almost half (48%) of all detailed studies of invasive alien organisms since 1980 focussed on plants; invertebrates and vertebrates
accounted for 36% and 14% of studies, respectively. This pattern roughly mirrors the general level of management attention
given to the different groups worldwide. Mammals and crustaceans are overrepresented in published studies, whereas birds,
bryophytes, insects, and plants are underrepresented. Africa and Asia are markedly unrepresented among the world’s regions
when one tallies detailed studies of invasions, although invasions have received reasonable attention in South Africa (much of it
from C:I-B core team members). Bars on the figure indicate the proportional contribution of world regions to the total number
of invasive species studied (n = 892) and to the total number of studies (n = 2670). South Africa is a significant global player in
the study of biological invasions. One of many challenges is to facilitate research in other parts of Africa.
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Box 8 Taking stock of the invasion ecologist’s toolbox

Rejmanek, M., Richardson, D.M., Higgins, S.I., Pitcairn, M.J. & Grotkopp, E. (2005) Ecology of invasive plants — state of the art. In: Mooney, H.A., Mack, R.N., Mc Neely, J.A., Neville, L., Schei,

P.J. & Waage, J. (eds), Invasive alien species: A new synthesis, pp. 104-161. Island Press, Washington, D.C. ISBN-13: 978-1559633635

Five questions form the backbone of invasion ecology: Which taxa invade? How fast? What makes ecosystems invasible? What is
the impact? How can we control or eradicate harmful invaders? There has been an explosion of research in this field. This book
chapter, drawing heavily on South African examples, provides the most comprehensive review to date of progress towards
answering the above questions for plant invasions. The authors argue that good predictive capacity can be distilled from findings
of several discrete threads of research. For example, useful probabilistic predictions about invasion potential can be made from
metrics of initial population size, residence time, and the number of introduction events. Empirical taxon-specific approaches,
drawing on previously documented invasions of particular taxa, add considerable power to such predictions. Careful comparisons
of traits of invasive and non-invasive taxa have yielded both general and habitat-specific screening procedures. Manipulative
experiments that tease apart intrinsic and extrinsic factors underlying invasion success of particular taxa and invasibility of
particular habitats have sharpened predictions. The figure summarizes causal relationships between factors and processes that
drive plant invasions. The thickness of arrows indicates relative importance of positive (+) and negative (-) relationships. This
framework has focussed the invasion ecology research agenda at the C:IB.
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Box 9 Global change-type drought promotes invasion via phenotypic plasticity

Chown, S.L., Slabber, S., McGeoch, M.A., Janion, C. & Leinaas, H.P. (2007) Phenotypic plasticity mediates climate change responses among invasive and indigenous arthropods. Proceedings of

the Royal Society of London B 274, 2531-2537. http://journals.royalsociety.org/content/b721k74155j735q7 doi:10.1098/rspb.2007.0772

Synergies between global change and biological invasion have been identified as major potential threats to global biodiversity and
human welfare. The global change-type drought characteristic of many temperate terrestrial ecosystems is especially significant
because it will apparently favour invasive over indigenous species, adding to the burden of conservation and compromising
ecosystem service delivery. However, the nature of, and mechanisms underlying, this synergy are virtually unexplored in
terrestrial systems. In this study, the mechanisms underlying such responses were explored in springtails in a temperate system.
The investigation showed that invasive and indigenous springtail species differ in the form of their phenotypic plasticity such that
warmer conditions promote survival of desiccation in the invasive species and reduce it in the indigenous ones (figure, desiccation
resistance of an invasive species showing longer survival following high temperature exposure (red)). This physiological outcome
is reflected in the responses of the species to a manipulative field experiment where, following drying and warming, densities of
the indigenous species declined, but those of the invasive species did not. Thus, the predicted synergy between invasion and
global change type-drought is supported. This work is one of very few empirical studies exploring climate change effects on
biological invasions, and thus the potential synergy of these environmental change drivers. It has attracted substantial attention in
the scientific literature, and also did so on publication in the popular media.

(a)
2200

2000
1800 }
~
1600 RN
1400 N

200 N
1000 N

p.10




DST-NRF

CENTRE
Self-Evaluation Report

OF EXCELLENCE FOR INVASION BIOLOGY

Box 10 Baker’s law and the likelihood of invasion

van Kleunen, M., Manning, J.C., Pasqualetto, V. & Johnson, S.D. (2008) Phylogenetically independent associations between autonomous self-fertilization and plant invasiveness. American

Naturalist 171, 195-201. http://www.journals.uchicago.edu/doi/abs/10.1086/525057 doi: 10.1086/525057

Baker’s law states that any organism capable of unisexual or uniparental reproduction will benefit through reproductive assurance
in the absence of pollinators and suitable mates following long-distance dispersal. This law may help to explain variation in success
of naturalised and invasive species, since the ability to reproduce autonomously may increase propagule pressure and hence the
probability of successful establishment in a new environment. In this study, this hypothesis was tested in an explicit, phylogenetic
framework by comparing fruit and seed production among ten pairs of congeneric South African Iridaceae species used in the
international horticultural trade. Each pair of species comprised a naturalized (i.e. potentially or actually invasive) and a non-
naturalized species (non-invasive). The pairs spanned nine genera with ability to naturalise or invade, thereby controlling for
phylogenetic associations. Sixteen of the 20 species produced fruit in the absence of pollinators. Fruit set and the number of
seeds per flower was higher in naturalized species in eight of the ten species pairs (as shown in the figure). The four species that
contributed most to the positive association between autonomous reproduction and successful naturalization are already listed as
invasive weeds. Breeding system may thus be an important predictor of naturalisation and invasion success and should be
included in screening protocols for assessing potentially invasive plants (and other organisms).
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Box 11 Aliens in Antarctica. implications and policy

Frenot, Y., Chown, S.L., Whinam, J., Selkirk, P.M., Convey, P., Skotnicki, M. & Bergstrom, D.M. (2005) Biological invasions in the Antarctic: extent, impacts and implications. Biological Reviews 80,

45-72. http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=275546 doi: 10.1017/S1464793104006542

Despite being among the most pristine environments on Earth, Antarctica and its surrounding islands are not free from biological
invasions. These have led to substantial impacts at the species and ecosystem levels on many islands, resulting in local
extirpations, changes in nutrient cycling and indirect interactions. Mesopredator and herbivore release following eradication, with
unanticipated and substantial impacts, have also been recorded in the area. Although invasion is less extensive on the Antarctic
continent, rapid warming in the Peninsula and Scotia Arc area coupled with an ongoing increase in visitor (scientific and tourist —
see the figure for tourists to Antarctica, © IAATO, http://www.iaato.org/) numbers seem set to change this situation. The
research presented in this paper and a talk by one of the authors, S.L. Chown, to the XXVIII Antarctic Treaty Meeting, galvanized
the Antarctic Treaty Parties to set in motion a wide variety of policy interventions to reduce the rate and impacts of invasions to
the area. Biological invasions and management interventions to reduce them are now a standing agenda item for the Committee
for Environmental Protection of the Antarctic Treaty System. This international, inter-governmental committee is charged with
the environmental stewardship of Antarctica, and has taken much of its cue for Invasive Alien Species interventions from this
paper, and from the subsequent workshops and discussions generated by it. The work has not only garnered considerable
scientific interest, but has resulted in major international policy development.
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Box 12 Invasion by infiltration — plant invasions in semi-arid savannas

Milton, S.J., Wilson, J.R.U., Richardson, D.M., Seymour, C.L., Dean, W.R.J., Iponga, D.M. & Proches, S. (2007) Invasive alien plants infiltrate bird-mediated shrub nucleation processes in arid
savanna. Journal of Ecology 95, 648-661. http://www3.interscience.wiley.com/journal/118509735/abstract doi: 10.1111/j.1365-2745.2007.01247 .x

Symbiotic relationships between plants and other organisms are crucial mediators of invasion success for introduced plants. Seed
dispersal and pollination by animal agents and relationships between plants and micro-organisms in the soil often determine
whether a species will invade, and the extent to which it will spread in new environments. Biological invasions also have a
profound effect on naturally-occurring mutualisms in many ecosystems. Some such impacts are widely known, but the
mechanisms that produce them are poorly understood. A novel, natural experiment, provided by the planting of a large number
of alien fleshy-fruited woody plants in close proximity to a natural semi-arid savanna ecosystem near Kimberley (see figure) over
several decades, enabled researchers to explore the mechanisms that facilitated invasion of this ecosystem by several alien
species. They could explain invasion patterns by describing how the alien species infiltrated naturally-occurring seed-dispersal
networks, and the complex interplay between propagule pressure, facilitation (including the use of native tree as nurse plants),
and a range of other factors. The invasions are at an early stage, but are destined to transform the invaded ecosystems. These
findings add to the growing body of evidence showing that the mutualisms are both key drivers of invasions and key casualties of
invasions. The results also have important implications outside the field of invasion ecology for understanding the importance of
mutualistic interactions in population dynamics.

Box 13 Management interventions for triffid weed — the sooner the better

Mgobozi, M.P., Somers, M.J. & Dippenaar-Schoeman, A.S. (2008) Spider responses to alien plant invasion: the effect of short- and long-term Chromolaena odorata invasion and management.
Journal of Applied Ecology 45, 1189-1197. http://www3.interscience.wiley.com/journal/120696199/abstract doi: 10.1111/j.1365-2664.2008.01486.x

Chromalaena odorata is one of the most significant invasive alien species in savanna riparian zones of southern and central Africa. 120
This investigation of arachnid species richness, diversity, abundance and community structure in areas of the Hluhluwe-iMfolozi s
Park, KwaZulu-Natal, that have been invaded by C. odorata for different periods, or cleared, has revealed the importance of early 1o
clearing. All of the invaded sites had lower spider diversity and species richness than did the uninvaded control site. Sites that had
been invaded for ten or 20 years had lower spider species diversity and richness values than did those that had been more

105

100

Estimated species richness

recently invaded. However, sites that had been cleared of C. odorata showed considerable recovery towards the pre-invasion Zz

state, especially the older cleared sites (see figure). The study highlights the continuing decline in spider diversity and richness as a

over long periods of invasion and hence the importance of clearing as early as possible. It also emphasizes the significance of 80

clearing for the restoration of biodiversity, so demonstrating the net biodiversity returns of clearing programmes such as those o —1—

underwritten by WfW. Not only is the WfW providing excellent social investment, but it is also contributing substantially to 70 - - 8 Median
biodiversity restoration, as demonstrated both by this study and by others in the Fynbos biome that have shown substantial g :f;i .

recovery of aquatic and riparian species following clearing.




DST-NRF

CENTRE

OF EXCELLENCE FOR INVASION BIOLOGY
Self-Evaluation Report

Box 14 Biological invasion and the CBD’s 2010 Targets

McGeoch, M.A., Chown, S.L. & Kalwij, J.M. (2006) A global indicator for biological invasion. Conservation Biology 20, 1635-1646. http://www3.interscience.wiley.com/journal/120829735/abstract doi:

10.1111/j.15623-1739.2006.00579.x

“Trends in invasive alien species” is one of only two indicators of threat to biodiversity that form part of the Convention on
Biological Diversity’s (CBD) framework for monitoring progress toward its commitment to achieve by 2010 a significant reduction
in the current rate of biodiversity loss. To date, however, there is no fully developed indicator for invasive alien species (IAS) that
combines trends, derived from a standard set of methods, across species groups, ecosystems, and regions. This study provides a
rationale for the form and characteristics of an indicator of trends in IAS that will meet the 2010 framework goal and targets for this
indicator. Single and composite indicators are developed that include problem-status and management-status measures that are
designed to be flexible, readily disaggregated, and as far as possible draw on existing data. The single indicators at national and global
scales are numbers of IAS and numbers of operational management plans for IAS. Global trends in IAS are measured as the progress
of nations toward the targets of stabilizing IAS numbers and the implementation of IAS management plans (see figure). The
proposed global indicator thus represents a minimum information set that most directly addresses the indicator objective and
simultaneously aims to maximize national participation. Currently, components of this indicator are being developed by the C:I‘B,
for the CBD in association with a range of partners via a collaboration with the Global Invasive Species Programme.
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Box 15 Adding ecosystem services to the criteria for conservation planning

Egoh, B., Rouget, M., Reyers, B., Knight, A.T., Cowling, R.M., van Jaarsveld, A.S. & Welz, A. (2007). Integrating ecosystem services into conservation assessments: A review. Ecological Economics

63, 714—721. http://www.sciencedirect.com.ez.sun.ac.za/science/journal/09218009 doi:10.1016/j.ecolecon.2007.04.007

Ecosystem services are the benefits that humans derive from natural environments. Traditional conservation has focussed on areas
with high concentrations of species, particularly endemic species, and where there is a high risk of habitat loss. Increasing pressure
on land for utilitarian purposes means that more attention is being given to the rationale behind prioritizing conservation based on
the value of ecosystem services. South Africa is a global leader in this field. This focus is driven by the need to modify policies.
Rapid population growth and changing environmental and socio-political conditions demand new paradigms to ensure sustainable
development while conserving the region’s natural capital. Our ecosystems provide sound opportunities for cutting-edge research
in this field. The country has a heterogeneous landscape, rich biodiversity, and long history of conservation planning and research
on the extent to which various features of biodiversity serve as surrogates for overall biodiversity. Also, the country has excellent
research foundations in agriculture and hydrology, and good spatially-explicit data on biophysical features. This study addresses the
need to develop an integrated approach for merging different conservation objectives to allow for human well-being to be
explicitly considered in conservation planning. A review was done of conservation assessments worldwide. Only 7% of
assessments explicitly included ecosystem services, while another 13% referred to ecosystem services implicitly as a rationale for
conservation. Most assessments used data on biodiversity patterns; fewer than 20% used data on ecological processes. The figure
shows that the number of assessments that refer to ecosystem services (even if they do not address them in detail) is increasing
over time. The study highlights the urgent need for much improved understanding of spatially-explicit links between different
categories of ecosystem services and features of biodiversity. It also underscores the importance of adapting currently available
planning tools to accommodate mapped ecosystem services.

No. of studies

1998 1999 2000 2001

W Referred Ed Included

2003

2002
Year

Processes linked to services

p.13




DST-NRF CENTRE OF EXCELLENCE FOR INVASION BIOLOGY
Self-Evaluation Report

3. Education and training

3.1 Rationale

The education and training of skilled human resources for the South African
National System of Innovation forms a central component of the business of the
C:I'B. Indeed, the large majority of the research undertaken by the Centre takes
place via student training at the post-graduate level. However, the C:I-B’s
contributions neither begin nor end at this level. Rather, taking cognisance of the
challenges facing secondary and higher education in South Africa, the Centre’s
contributions commence at the Grade 10 level when opportunities still exist to
select subjects appropriate for a science career. Through the limbovane outreach
project the C:I'‘B engages directly with the Western Cape Education Department,
its curriculum advisors, and a large group of teachers and learners. The idea is to
assist with the implementation of the National Curriculum Outcomes, and
specifically with Learning Outcome (LO) |: ‘Scientific inquiry and problem solving
skills’, LO 2: ‘Construction and application of life science knowledge’ and LO 3: ‘Life
sciences, technology, environment and society’ in a way that also gives learners direct
access to the practise of science and young scientists. Learners not only benefit
substantially from the experience in their formal activities, but C:I‘B staff and
volunteers are able to inform learners about what is required to become a scientist,
show them how much satisfaction can be gained from such a career, and dispel any
inaccurate perceptions of what is required to make a career of science. Irrespective,
one of the major reasons for the intervention is also to develop a positive
perception of science among young South Africans. In a world plagued increasingly
by a failure of reason, an appreciation for the value of constructive debate and
reliable knowledge needs to be more widely developed®.

Recognising the urgent requirement for improving the demographic, gender and age
profiles of the South African scientific community, and for retaining excellence in the

science system, the C'I'B supports a group of 3™ and 4™ year students who meet
either (and increasingly both) of these requirements. The main idea is to draw
students into the Centre’s sphere of influence and to encourage them to think
about the research done by the Centre as a rewarding (in all senses) career path. In
consequence, as long as the projects (usually quite small at 3™ year level) are in the
biodiversity field and the students have a real interest, funding is made available to
them. At higher post-graduate levels, a focus on Centre work becomes more
significant a demand placed on each student. Further to encourage students from
the disadvantaged groups, in collaboration with the DST-NRF CoE in Birds as Keys
to Biodiversity, the C:I'B has held two Biodiversity Conservation Academies (in
2006 and 2008) and intends to hold these on an annual basis in future. Intensive field
work and discussions about biodiversity conservation are held. The Academy is
open to 2™, 3™ and 4" year students from across the country.

Once students have entered the post-graduate stream within the C:I'B, the main
goals are to ensure that they undertake excellent work and emerge as graduates
who are sought after either by supervisors further along the degree pipeline or by
employers. Indeed, an important aim is to ensure that our graduates do not simply
leave the science system, but are accommodated in appropriate positions within
which they can develop their early careers.

3.2 Inputs

Among the most significant of the inputs made to this KPA are excellent financial
support at all levels and supervisors who are not only intellectual leaders, but who
also provide an encouraging environment with mentorship where it is required. Co-
supervision across fields forms an important component to maximize academic
leadership and interdisciplinarity. Students are further encouraged to excel through
the award annually of one to three travel prizes of R 20000 each to the best
student presentations/posters at the Annual Research Meeting (ARM). These
awards usually are spent on research travel to international collaborators or
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conferences. At the schools level, the limbovane outreach project has substantial
international funding and a staff of two core personnel and several volunteers. In
addition to these inputs, C:I'‘B core team members (and especially senior hub
personnel) retain close working relationships with major employers throughout the
country, including the South African National Biodiversity Institute (SANBI), SA
National Parks (SANParks), CapeNature, WfW, CSIR, DST, NRF, Department of
Environmental Affairs and Tourism (DEAT), several consulting agencies, and a
variety of tertiary institutions. These relationships are instrumental in helping
graduates and exiting post-doctoral associates to develop successful careers. On the
upstream side of the student pipeline, the C:I'‘B Director and core staff also
regularly visit institutions to make students and researchers aware of a range of
possibilities for collaboration with the Centre. To this end, an open bursary
programme has also been established to encourage students from the designated
groups to work with the Centre. The open programme enables students from any
tertiary institution, who are keen to work in the C:I'B’s broader field, to remain
working with their supervisor at their institution of choice, while joining the broader
C:I'B community. On an annual basis, applications for student and post-doctoral
support are scrutinized by the Director and Deputy Directors for novelty, fit to
C:I'‘B strategy, the overall balance of work across disciplines, taxa and team
members, and the position of C:I'B overall relative to the requirements of its
Service Level Agreement. On these grounds, decisions are made and applicants are
informed of the outcome. Discussion is welcomed in cases of dispute, but the
central decision nonetheless remains final. Whenever funding is available, additional
calls are announced and to encourage applications more generally, an ‘open call’
stands throughout the year for special cases.

3.3 Outputs

It is important to recognize that the C:I'‘B was formed de novo in June 2004.
Although a few students from the members’ research groups were drawn into the
C:I-B immediately, most student registrations commenced in 2005. In consequence,

only 3.5 full years of student training have been at the Centre’s disposal.
Nonetheless, over this period, the C:I-B has supported (the students register at a
variety of institutions) 98 students and 16 post-doctoral associates (228 annual
registrations in total), of which 57 students have graduated (Box 16). These
graduates, and post-doctoral associates who have now left the C:I-B, are employed
at a wide range of organizations both domestically and abroad (Box 17). The C:I-B
has been especially successful at addressing the gender bias in science, with 36 of its
57 graduates being women. Notably, the first four Masters graduates are women,
and all achieved their degrees with distinction. The C:I'B’s first, fully-funded Ph.D.
graduate is also a woman.

Box 16 Education and training indicators

38 Students p.a. on average
228 Student and post-doc 7
registrations supported 90

Post-doctoral associates p.a. on average
Black students and post-doc registrations
129  Women students and post-doc registrations

2 Doctoral

13 Masters

24 Honours/final year of four-year degree

18 Undergraduate

57 Graduations 13 Graduates who continued to other degrees

within the Centre

2.2 yr Average duration of completed masters
degrees

3.3yr Average duration of completed doctoral

degrees

p.15




DST-NRF CENTRE OF EXCELLENCE FOR INVASION BIOLOGY

Self-Evaluation Report

Box 17 Market take-up of C-IB graduates and post-doctoral associates

Ms. Lihle Dumalisile (M.Sc., 2007),
Principal Nature Conservation Scientist
(Mammals), Gauteng Department of
Agriculture, Conservation & Environment

Ms. Shelley Vosse (M.Sc., 2007), Agricultural Analyst,
Genesis Analytic Climate Change Practice, Cape Town

Ms. Jeanne Gouws (M.Sc., 2007),
Conservation scientist, Junior Manager of
the River Conservation Unit, Scientific
Services, CapeNature

Dr. Elrike Marais (Ph.D., 2008), Post-doctoral researcher
in collaboration with the Global Invasive
Species Programme

Ms. Mandisa Mgobozi (M.Sc., 2007),
Ecologist, Ezemvelo KZN Wildlife,
Hluhluwe Research Centre, Hluhluwe-
iMfolozi Park

Dr. Serban Proches (Post-doctoral associate, 2005-6),
Senior Lecturer, School of Environmental Sciences,
University of KwaZulu-Natal, Durban

Ms. Ndivhuwo Luruli, neé Netshilaphala
(M.Sc., 2007), Professional Officer,
Institutional Development Programme,
National Research Foundation

Dr. Mark van Kleunen (Post-doctoral Associate 2006-7),
Lecturer, Institute of Plant Sciences, University of Bern,
Altenbergrain 21, CH-3013 Bern, Switzerland
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Excellent progress has also been made in addressing the need for equity and redress
in South Africa. Of the students who have received support, 45 are South Africans
from the designated groups and seven are Africans from outside our borders, in
keeping with the nation’s pledge to contribute substantially to the New Partnership
for Africa’s Development. Of those that have already graduated, the majority have
gone on to careers in conservation, science or science management in South Africa.
A particularly noteworthy recent achievement was the award of the C:I-B’s top
student prizes in 2007 exclusively to students from the designated groups. The
external science advisors to the C:I-B Board, together with Prof. Andrew Clarke
from the British Antarctic Survey, agreed that Natasha Mothapo and Lukeshni
Chetty made the best student presentations at the C:I'‘B’'s ARM. In so doing they
confirmed that much, previously unrecognized, talent remains to be drawn into the
South African science system, and that the C:I'B is succeeding in doing so. The
successes in this regard were also highlighted in a letter to the C:I'B and a range of
other role players in the South African ecological arena, by Dr. Guy Preston,
Programme Leader of WfW, who, after attending the ARM in 2007, specifically
drew attention to the fact that:

‘The CIB is doing vital work in preparing the next generation of invasive specialists, and
addressing transformation imperatives in doing so.’

As part of its collaboration with WfW, the C:I'B is also developing a set of short
courses for managers from WfW, and has also involved managers from SANParks
and from CapeNature. These courses are intended not only to provide information
to managers about new scientific developments relevant to the work they do, but
also to enable the C:I:B to gain an understanding of challenges faced by managers
that require concerted research effort for their solution. Such research effort might
cover any approach from the purely technical to that of policy development.

Self-Evaluation Report

4. Information brokerage

4.1 Rationale

In many ways, the central role of the C:I'‘B can be seen as fostering a knowledge
economy, and using the outcomes of its knowledge production to promote a
sustainable society to the benefit of all life. In consequence, information brokerage
across a wide variety of levels is valued as a core component of the C:|-B’s business.
From the outset the approach has been taken that only two ways exist for the
knowledge, skills and insights of the C:I'B team to be made widely available. First,
direct interactions with the C:I'‘B core team, staff, post-doctoral associates and
students provide a means for a relatively small number of people, though across a
broad spectrum of society, to benefit from the C:I'B’s knowledge generation.
Typically this contact takes place via scientific and public lectures; researchers
interfacing with students and the general public; interactions at workshops, public
meetings and science expos; through the direct media such as radio talk shows; and,
importantly, through the limbovane outreach project to educators at the secondary
school level and their learners (Grade 10 and extending to Grade I1). Second,
indirect interactions take place via the dissemination of knowledge through the
primary scientific literature, scientific books, popular articles and books, the printed
and radio and television media, and through web resources. Since its inception, the
C:I'B has made use of the full range of information brokerage vehicles at its disposal,
recognizing that as an essential element of the South African, African and global
knowledge economies, it must serve society at a broad range of levels.
Acknowledging especially that public perceptions concerning non-indigenous
species vary considerably, from outright opposition to considerable support for
their ongoing introduction and utilization, the C:I'B also seeks to ensure that it is
considered a reliable source of impartial information especially where risk
assessment and policy formulation are concerned. In this regard, the role of
independent researchers at tertiary institutions is especially significant, although in a
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modern, user-funded society, this independence is increasingly difficult to sustain
and to identify’.

In addition to external knowledge brokerage, the C:I'‘B considers it essential to
invest substantially in ensuring the long-term security of its knowledge generated,
including not only research data and products, but also the documentation that
underpins the running of the Centre.

4.2 Inputs

Despite the growth in the numbers of journals over the past two decades, the
publication of primary research papers in high quality outlets remains a substantial
challenge for many researchers. Clearly, excellent scientific research is the first step
towards excellent publication. However, thereafter, a certain craft is required to
have the work published in outlets where it will achieve maximum visibility. To
assist core team members, post-doctoral associates, and a small group of external
delegates, in this regard, the C:I-B held a publishing workshop in September 2006
involving two editors-in-chief of international scientific journals, and a senior
publishing editor from (at the time) Blackwell. In addition, senior core team
members are encouraged to provide assistance to early career researchers where
this is requested. All C:I'‘B members are also expected to publish their work and to
present it at meetings of their peers (though taking cognisance of the climate change
impacts of air travel), and excellent funding levels help to make this possible. The
Outreach Manager solicits information from core team members that can be used
for media releases, ‘nuggets’ to the NRF and for the C:I'‘B home page, and as the
basis of interviews with the press, radio or television media. The Outreach Manager
is also responsible for developing and maintaining interactions with key personnel in
the media, and the Director assists by making information on his expertise available
to several media representatives. A close interaction with the Stellenbosch
University Faculty of Science Press Officer is an especially important and fruitful
component of this strategy.

Two C:I'B hub staff have also attended courses on popular writing for the media. In
keeping with its goals to promote an understanding of the risks posed by invasive
alien species, but bearing in mind the value of many non-indigenous ones to society,
the C:I'B has also invested in a popular book on invasions. The book, authored by
Leonie Joubert, who wrote the popular climate change book ‘Scorched’, is currently
under consideration by Wits University Press. Both Leonie and Dave Pepler,
presenter of the popular television programme ‘Groen’ (= Green), are associates of
the C:I'‘B who regularly interact with the public through the newspapers, popular
magazines and television. As the major outreach activity of the C:I'B, the limbovane
outreach project has substantial staff and financial support from the Centre’s core
budget. It is also supported by a U.K. Darwin Initiative Grant led by Prof. Kevin |.
Gaston (University of Sheffield), constituting financial, human resources and
intellectual assistance.

In addition to these inputs, the C:I‘B has received considerable assistance from
Stellenbosch University, at no cost, for the development of two key systems for
archiving and retrieving information. The C:I‘B’s Information Retrieval and
Submission System (IRSS - https://ir.sun.ac.za/cib/) was customized for the Centre’s
use from the DSPACE environment by SU Library Service with assistance from SU
Information Technology. This system forms the backbone of the C:I'B data archiving
and retrieval process. In addition, SU IT services has made available its Document
Management System (DMS) for use by C:I:‘B members for internal management of
key working documents, information, and small collaborative research projects.
Both electronic resources are invaluable parts of the information brokerage strategy
of the C:I'B.

4.3 Outputs

Considerable success has been achieved at indirect information brokerage. Over its
four-year lifespan, the C:I'B has published a wide range of research papers, book
chapters, and scientific books (Box 5). It has also excelled at producing popular

p.18


https://ir.sun.ac.za/cib/

DST-NRF CENTRE OF EXCELLENCE FOR INVASION BIOLOGY
Self-Evaluation Report

articles and books, and in raising important issues in the media or simply increasing
the public profile and appreciation of the importance of invasive alien species as

agents of environmental change through newspaper articles, radio interviews and Bl 68 et e bt
talk shows, and television coverage. Coverage of the C:I-B’s activities has also = = i o
. . . t t
extended to mainstream science journals such as Nature (Vol. 445, pp. 757-760) and i enary .an I eyno.e addresses &
) international meetings
PLoS Biology (Vol. 2, pp. 1701-1707). The full range of outputs would run to more g
. . . . Il Plenary and keynote addresses at local
than the length of this self-evaluation report alone, and in consequence a list of the i
. o . . . ) meetings
popular articles and media interactions is available as part of the C:I-B‘s annual i :
. . 185 Conference 45 International conference presentations
reports at http://www.sun.ac.za/cib/2008Review/. Several key features of - - -
. X , 3 presentations 66 National conference presentations
information brokerage are illustrated in Box 18. . .
I International poster presentations
. . . . . 27 National poster presentations
The limbovane outreach project, which is run entirely by women, has achieved
. . . I Conferences hosted 5 International
considerable success. It is much lauded as the way to engage with teachers and 3 ——
: . . : ocal
learners in an outreach programme. The project, which has |13 schools at its core
(but has developed a business plan for roll-out to many more), has interacted with a limbovane outreach project:
large number and wide range of learners, teachers and curriculum advisors (Box
18), predominantly from rural schools. By providing each school with two state-of- 3400 Learners reached
the-art microscopes, a notebook computer, lesson plans, keys, reference collections 193 Teachers trained
and professional assistance, the C:I:B is making a substantial difference to the way in I3 limbovane schools 108 Interactions with learners
which learners experience the Grade [0 FET curriculum. Moreover, the 66 Interactions with teachers
information gathered in transformed school sites and pristine areas nearby not only 6 Sampling seasons
enables learners to research and understand the impacts of landscape 12 Conference presentations
transformation, but is also forming the core of a large-scale ant diversity assessment 25 Years 4 Poster presentations
in the Western Cape and a central part of the C:I'B’s long-term research on ant 17 Popular articles/newsletters published
assemblage responses to change in the region and elsewhere across South Africa Rl 256 222  Donor funding
(Box 19). RI 444 102 Funds raised RI170880  Core C'I'B funding
R17 000 Prizes awarded
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Box 19 The limbovane outreach project

Biodiversity rich, but resource poor countries need to allocate scarce resources to
the competing goals of identifying and monitoring their biodiversity, and educating
their populace about it; as mandated by the Convention on Biological Diversity.
With basic existence the priority for many, often only relatively wealthy individuals
become involved in biodiversity-related volunteering. In the limbovane outreach
project, scientifically rigorous monitoring and public education is successfully
combined. High school learners from 13 schools across the Western Cape
participate in ant monitoring in transformed sites near their schools. They receive
lessons on biodiversity using their own data and that of nearby pristine sites. In so
doing, knowledge of biodiversity and the environment is integrated into the
curriculum, addressing three major Learning Outcomes: ‘Scientific inquiry and
problem solving skills’, ‘Construction and application of life science knowledge’ and
‘Life sciences, technology, environment and society’. The project is undertaken in
collaboration with the Western Cape Education Department (WCED), with whom
the C:I'B works closely. The WCED identified the participating schools, which each
received two microscopes and a notebook computer, as well as reference
collections, lesson plans and instruction manuals and keys. In October and March
each year, the limbovane team visits schools to help teachers and learners engage in
the project. Not only is ant sampling undertaken, but learners are shown how to
sample vegetation, use a microscope, produce a map, use a GPS hand-held receiver,
and calculate diversity indices. Participation in a real study enhances the scholars’
interest in science and direct interaction with scientists allows them to enquire
about careers they might not otherwise have considered. The Darwin Initiative,
which co-funds the project, has given it exceptional ratings. In addition to its
outreach component, the limbovane project provides baseline data on an important
insect group in a region where invertebrate monitoring is rare. These data are then
integrated with the long-term data collected as part of the C:I:B’s long-term
research strategy.

Popular books have also been the outcome of the activities of the C:I'B and its core
team members. A popular book on Gough Island was published in 2005, another on
dragonflies and damselflies of South Africa that combines powerfully both popular
and scientific information has just been published, and a third, on biological invasions
more generally, is under consideration by Wits University Press. In its Foreword,
Prof. Kadar Asmal, a previous South African Government Minister responsible for
the inception of the Working for Water Programme, endorsed the work of the
C:I'B, noting specifically:

‘Part of my willingness to write this foreword is because Ms Leonie Joubert and the
specialists at the Centre for Invasion Biology at the University of Stellenbosch are making
this effort to make people, including leaders, aware of their responsibilities in terms of
invasive alien species.’

All of the information generated by the C:I'‘B is archived, at the conclusion of
research projects or student degree work, in the C:I'‘B IRSS. The system has a wide
range of functionality, accepting files of many types and including metadata
descriptions of all of them. The files are fully searchable and have been cross-linked
and associated in ways appropriate to each of the projects and C:I'‘B core team
members, post-doctoral associates and students responsible for them. The archive
has appropriate dates for the release of the information, and typically those
responsible for generating the data are notified when their data are requested by
other users. Levels of access differ among users with the most basic level being
open to the public. Presently the IRSS contains 170 research papers in portable
document format (PDF) produced by core team members, students and post-
doctoral associates. The IRSS also contains the theses and datasets of students who
have graduated at the C:|-B. These documents are typically in MS Word, PDF or MS
Excel format. The large majority of credit for the development of this system must
go to the Stellenbosch University Library IT unit. However, the IRSS is an outcome
of the C:I-B’s interaction with the unit. Moreover, thanks to the demonstration of
the utility of this system by the C:I-B, the DSPACE environment and its modification
by Stellenbosch University are being adopted by the NRF as a vehicle for
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information storage and retrieval at a national level. Internal documentation and
temporary project files for collaborative studies are likewise stored in the DMS.
Presently, the C:I'-B has more than 10 634 working documents, images and data files
stored on this system, including all of its student information and major reports. The
IRSS and DMS are mirrored to a remote site, ensuring secure data storage for all
aspects of the C:I‘B operation.

5. Networking

5.1 Rationale

Scientific progress is realized in a variety of ways, from key breakthroughs by
individuals to solutions generated through large, multidisciplinary collaborations.
Nonetheless, communication of the outcomes and critical discussion thereof are an
essential part of the process. As set out in the Introduction to this report, the C:I‘B
seeks to encourage a variety of approaches, and facilitates networking both among
its members and with like-minded individuals and organizations in South Africa and
abroad. In addition to these scientific collaborations, appreciation of the
requirements of the broader community of knowledge users is essential. In
consequence, networking has formed a critical component of the C:I-B’s work. This
has taken the form of formal agreements with research and other organizations, as
well as with key individuals. In addition, informal networking by researchers is
actively encouraged, and to prompt such networking considerable emphasis is also
placed on the attendance of scientific meetings where prominent roles can be taken
(such as keynote or plenary lectures). Early career researchers are encouraged to
showcase their work to colleagues both domestically and abroad, and similar
networking is encouraged among students, largely in the domestic science arena.
Moreover, the C:I'B has also made special efforts to host international workshops
and meetings to ensure that students can interact with some of the world’s leading
biodiversity scientists without incurring a substantial, and often unaffordable, cost.

The Elton Symposium, to be held in late 2008, is a prime example of
the kind of meeting that will see many of the leading experts in invasion
biology visit the C:I‘B  and interact with its members (see
http://www.sun.ac.za/cib/events/Elton CIB symposium.htm).

5.2 Inputs

Internally, the C:I-B encourages networking in several ways. Each year, at least one
joint team meeting is held (the ARM) at which all C:I-B members are expected to be
present. Here, core team members, post-doctoral associates and post-graduate
students are given an opportunity to showcase and discuss their work. The C:I-B
Board’s science advisors assess the quality of the work and provide input to the
Board and Director on the strategic direction of the science. Typically, at least one
international speaker is invited to provide a plenary at the meeting too (to date, Tim
Blackburn, Peter Pysek, Tom Stohlgren and Andrew Clarke). Non-academic staff
members are expected to attend all sessions to provide them with added insight
into the work being done by the Centre. In addition to these meetings, occasional
workshops are held either on specific themes, usually as part of the research
consortia formed within the C:I'B (e.g. on roads and rivers, or the Argentine ant),
or covering matters of strategic importance to the C:I'B (e.g. scientific publication
or risk analysis). Core team members are supported financially to attend the
meetings and are expected to use a small amount of their students’ running costs to
help them attend.

In addition, the C:['‘B hub communicates regularly and frequently with all C:I-B
members either by e-mail or via the C:I'‘B home page (www.sun.ac.za/cib) which is
updated on a regular basis. Interactions among core team members, to the benefit
of students, are also encouraged by way of student co-supervision, and the
provision of bench space for C:I-B students and post-doctoral associates across a
range of institutions (e.g. Dr. Mark van Kleunen, a postdoctoral associate at UKZN,
spent considerable time working at the C:I‘B hub in 2006). Possibilities for
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networking with the C:I'B are also discussed with a range of researchers at various
institutions (in 2007 visits were made by the Director and Deputy Director:
Operations to the following Universities: Fort Hare, Johannesburg, KwaZulu-Natal,
Limpopo, Nelson Mandela Metropolitan, Pretoria, Rhodes, Walter Sisulu, Venda,
Witwatersrand, Zululand).

The C:I'-B makes a considerable effort to host workshops and symposia that ensure
that students have an opportunity to interact with a range of scientists locally. In
most cases, funding has to be solicited and reported on, and in all cases C:I'B staff
time is used to organize, run and support the meetings.

5.3 Outputs

Since inception, the C:I'B has hosted a wide variety of meetings, and its members
have presented work at a host of national and international meetings (Box 18).
Highlights of the former include the muilti-disciplinary, South African National
Antarctic Programme (SANAP) symposium, hosted by the C:I:‘B on behalf of the
NRF (October 2007), and a high-level workshop on the Argentine ant (July 2008).
The SANAP Symposium drew together ‘Antarctic’ researchers, post-doctoral
associates and students from across the country for the first time in nearly two
decades. The Argentine ant workshop was attended by most of the world’s experts
working on this highly invasive species. Not only was the current status of
knowledge reviewed, but a proposal for a joint, global project was developed.
Notable plenary or keynote addresses include those by S.L. Chown to the King of
Sweden and Delegates to the XXVIIl Antarctic Treaty Consultative Meeting (2005)
on biodiversity and alien species in Antarctica, D.M. Richardson’s address at the 5%
Australian Weeds Conference (2006) on management of riparian vegetation, and
M.A. McGeoch’s address to the Joint Ecological Society of America’s meeting (2005)
concerning the contribution of spatially explicit analysis to the understanding of
species distributions. Many researchers visited C:|‘B core team members too, with

highlights including the sabbatical period of Prof. David Currie (McGill University,
Canada) at the C:I-B hub for six months in 2007.

Box 20 Networking indicators

44 Co-supervised students
74 Joint venture training 16 Biodiversity Conservation Academy
initiatives students (2006)
14 Biodiversity Conservation Academy
students (2008)
9 Institutional 3 International
partnerships developed 5 Local
| In progress

Several major memoranda for collaborative work were signed with organizations
both domestically and abroad (Box 20), including the BIOME Group at the
University of Sheffield (UK), CapeNature, Iziko Museums of Cape Town, Center for
Advanced Studies in Ecology and Biodiversity (CASEB, Chile), Institute for Biological
Invasions (USA), SAIAB, SANParks and WfW. The agreement with CASEB resulted
in a group of researchers from the C:I'B visiting Chile to attend the 3™ Binational
Ecology Meeting of Chile and Argentina (Sept. 2007), and to seek further
collaborations with colleagues from the region. CASEB scientists also paid several
visits to the C:I'‘B from 2005 to 2008. A close working relationship has also
developed with WfW. Co-funded work on the genetics of invasions and on the
impacts of invasions and their remediation has commenced, with this work forming
the impetus for the establishment of a molecular genetics laboratory in collaboration
with the Stellenbosch University Department of Botany and Zoology. The
development of a formal relationship with SANBI has also been set in motion, with
the expectation that one (or possibly more) staff members will be accommodated
within the C:I'B to work on invasion-related projects in collaboration with C:I-B
researchers and students. SANBI interns will be accommodated within the
Biodiversity Conservation Academy from 2009 onwards.
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Internal networking and external networking with tertiary institutions has resulted
in a range of collaborative activities (Box 20). Thus, of the research papers
produced by the C:I'B, 15% include multiple C:I'‘B core team members, 23% are
led by post-doctoral associates in collaboration with their hosts, | 1% by students,
34% with collaborators within South Africa external to the C:I-B, and 36% with
collaborators abroad. Moreover, five open programme students and their
supervisors have worked or are currently working with the C:I-B.

6. Service provision

6.1 Rationale

In the external service provision arena, the main goal of the C:I'B is to be valued for
excellent service that is evidence-based, reliable, affordable and impartial.
Moreover, clients should always be in a position to follow up on the service they
have received in such a way that they derive the full benefit from the C:I'B services
available. Whilst the C-I‘B does provide service, it does not consider itself a
consulting venture. Rather it provides service on the basis of the knowledge it
generates in specific fields and in collaboration with those clients that seek advice
from it. In this regard, the quality of the Centre’s research, the reputation of its
researchers, and the project management skills of its staff all form key elements of
its service provision.

One consequence of the C:I:B’s overall approach to service provision is that it has
provided, and will continue to provide, service to government at low cost (and in
some instances at no cost). The C:I'B undertakes service at no or low cost where
the service is clearly in line with its overall vision ‘to provide the scientific
understanding required to reduce the rate and impacts of biological invasions in a
manner that will improve the quality of life of all South Africans.” Although service at no
cost is not commonly provided, in some instances this is clearly of strategic

importance. This means that the C:I-B is prepared to absorb the cost of such service
internally. The most notable of these has been the provision of advice to the various
working groups charged with the development of regulations for the National
Environmental Management: Biodiversity Act. The C:I'B has provided service at no
cost since 2004, and for a process that is still ongoing.

Core team members and post-doctoral associates also provide scientific services,
both domestically and abroad, in the form of editorial support and reviews for
journals, reviews for granting agencies and with a special arrangement to assist the
NRF particularly, board memberships, committee work for various organizations,
and internal committee service to their home institutions. In all cases the same
values of excellence, professionalism and reliability are adhered to.

6.2 Inputs

Close ties are maintained with key stakeholders who may wish to make use of the
C:I'B’s services. To a considerable extent this is done via the membership of these
stakeholders on the C:I‘B Board (e.g. SANBI, WfW, Global Invasive Species
Programme - GISP), as well as through ongoing interactions between C:I‘B
management and the leadership/senior management of these organizations. A
particularly close relationship has been established and is maintained with the
various elements contributing to the South African National Antarctic Programme
(SANAP) because of the priority accorded to Antarctica by the DST’s White Paper
on Science and Technology and by its updated strategy for the period 2008-2018
(Antarctic and Southern Ocean work is explicitly included among the specifics of the
Grand Challenges) (see http://www.dst.gov.za/publications-policies).

C:I-B core team members are also provided annually with a small core grant that is
not only meant to catalyse further research income generation, and research, but
also to enable the C:I'B to make use of the expertise of the core team members
where required. The development of regulations for Chapter 5 (Alien and Invasive
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Species) of the National Environmental Management: Biodiversity Act (NEM:BA)
provides a specific example where several C:I-B members contributed, and
continue to contribute, to the process by way of their expertise. Indeed, this
process has absorbed a significant amount of C:I-B time and resources, given that it
has spanned the full life of the Centre, has proven tremendously controversial, and
has yet to be concluded. In the cases where service provision is undertaken at a
cost, C:|-B staff or core team members provide project management skills and the
infrastructure (intellectual, physical) to undertake the work. These items are usually
costed into the proposals or tenders based on rates typical of those recommended
within a South African context (e.g. by the South African Council for Natural
Scientific Professions).

Scientific service provision is usually seen as part of the process of undertaking
science. Although the rationale for so doing could be the matter of debate
(especially given the lucrative business of publishing and the open access alternatives
that are being proposed) generally core team members and post-doctoral associates
contribute considerable time to reviewing and committee work, seeing this as a
service without which, more generally, the global science system would not be able
to function.

6.3 Outputs

The C:I'B has provided a wide range of service both domestically and abroad (Box
21). Locally, one of its major contributions has been to the development of the
regulations for Chapter 5 of the NEM:BA. However it has also developed the new
Environmental Management Plan for the Prince Edward Islands, provided an
integrated view on the complex regulatory framework for genetically modified
organisms in South Africa (Box 22), and addressed the complex issue of road
reserves as areas that are managed partly as a major Extended Public Works
Programme. Internationally, one of its largest contributions is the assistance it is
providing to the GISP with the development of the Invasive Alien Species Indicator

for the 2010 Biodiversity Target (agreed at the World Summit on Sustainable
Development in 2002). Through the activities of the Director, the C:I‘B is also
indirectly providing considerable service to the Scientific Committee on Antarctic
Research (SCAR), by representing SCAR annually at the Committee for
Environmental Protection (CEP) of the Antarctic Treaty System, and by ensuring
that the CEP is provided with the scientific advice it solicits from SCAR and/or
which SCAR considers significant for management of the Antarctic Treaty area.

Box 21 Service provision indicators

6 Research contracts 4 Local
2 International

NEM:BA Chapter 5, Invasive alien species
NEM:BA Chapter 6, Threatened species
4 Policy advice GMOs: An assessment of the current policy
interactions framework for ecological risk assessment

Road, power line and rail reserves: Towards best

practice in management

80 Instances of service 66  NREF rating and proposal reviews conducted
provision to NRF 14 Members served on NRF panels and
committees (annually)

122 Panel and committee 76  National panel and committee representations
memberships (non-NRF) | 46 International panel and committee
representations
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From a scientific service provision perspective the C:I'‘B is heavily involved at a
range of levels. Over the past four years core team members have functioned as
Editors, Associate Editors and Editorial Board members of 22 international journals,
specifically: African Natural History; American Naturalist; Antarctic Science; Biodiversity

Box 22 Interpretation of the relationships between role players and the legal and
policy framework governing the ERA process for GMOs in South Africa (see
http.//academic.sun.ac.za/cib/occasion.asp for details)

and Conservation; Biological Invasions; BMC Ecology; Conservation Biology; Diversity and Department of Agriculture
Distributions; Ecologia Mediterranea; Environmental Management; Functional Ecology;

Department of Environmental Affairs and Tourism

o ° (DEAT under NEMBA) or EC and the promulgated
- reguiations

1
I
|
I
. . . . Applicant i
Global Ecology and Biogeography; International Journal of Wildland Fire; Journal of ormi s : E'X:::s’;z:z:’“
. . . . Apply for permit under Issue e
Applied Ecology; Journal of Arid Environments; Journal of Biogeography; Journal of Insect ot ermitN\ITe GO Act deciined : Practitioner
. . . fcati (as specified in EIA Regulations)
Conservation; Journal of Mammalogy; Journal of Orthoptera Research; Marine Biology; et | EClunder GMO Amenament 1w
. -contained use | EIA under NEMA ,«*"
Odonatologica and PLoS One. Locally, C:I-B core team members serve on the viareease I
-commodity clearance ot

Editorial Boards of African Zoology; Annals of the South African Museum; Koedoe; -general refease (condiiional) : nmrestold rieria e Aopiicaion goss through £t

Navorsinge van die Nasionale Museum; Smithiana; South African Journal of Botany and : oy Fauesteq by Minister hrocess as sef out in NEMA
!
1

~development of a Biosafety and Regulatory Platform in
South Africa

South African Journal of Wildlife Research. Many reviews have been undertaken for 1. i.e. must comply with sections
. . . . . o 22-26 of the EIA Regulations to
these and other local and international journals. Likewise, C:I'B core team members Advisory || Executive Ve [ Stwster orDEAT | sospeitr e rstierof
have provided and continue to provide reviews for a wide range of granting C“'“'m;“_h ] _Counel : ry assessment report
with the assistance .
agencies, have been or are members of many NRF panels and committees (Box 21), of the AC decide on ! 3t
the OUTCOJ'_V]E ?f the I .
and have also served or currently serve on the Boards of several organizations, such i : o
. . . . . the Registrar
as SANBI, and the Center for Advanced Studies in Ecology and Biodiversity. 5 I Competent |competen: autnoriy
. . B . . . . F e e e e e A GMO considered Authority | evaluates the £IA
Committee membership both locally and internationally is extensive and includes: Department of Science and Technolagy | o oo st ca report
. . . . s may inciui
Higher Education Resource Systems (HERS-SA), Census of Marine Life Programme —— : mitigating and monitoring l
(Africa Regional Implementation Committee) and several IUCN Species Survival St e i e R S AT, : i O bass o Erepon
Commission and Species Specialist Groups. . . Aims include: . I (No permit Can B issued by
+investment in plant transformation for commercial purposes |
I
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/. Management

In keeping with the reporting requirements, including the ‘NRF Framework for
Centres of Excellence in the South African National System of Research and Innovation’
(dated May 2003), this section provides an overview of the management of the
Centre for Invasion Biology. In terms of the overall management and functioning of
the C:I-B, reference is made to other significant documents available either as part
of the review package or from http://www.sun.ac.za/cib/2008Review/.

7.1 Leadership and support

The C:I'‘B Director, Steven L. Chown, is a NRF A2-rated scientist (see
www.nrf.ac.za for an explanation of this rating system), with an h-index of 31, and a
considerable international profile in several research fields (conservation biology,
ecology, entomology, evolutionary physiology, invasion biology, macroecology, and
macrophysiology) and in the Antarctic policy arena. In a recent, independently
conducted personnel assessment (© Cognadev 2008, Unique number Z977808),
he was identified as ideally suited to integrate, manage and work within large,
complex operations, with an eye for both the detailed business and how it should
be integrated.

The Director is supported by a Deputy-Director Science Strategy (NRF Al
evaluated researcher Prof. David M. Richardson), who provides advice on strategic
research issues, and a Deputy-Director: Operations (Sarah |. Davies), responsible
for all operational aspects of the C:I-B, including assistance with implementation of
the overall strategy.

In addition, the C:I'‘B comprises and is supported by an excellent academic and core
staff. Dr. Cang Hui is presently the only other full-time academic in the Centre, and
like Profs. Chown and Richardson, holds this post in association with the

Department of Botany and Zoology at SU. The core staff comprises an additional |13
permanent and contract support staff, including both full-time and part-time
personnel. Personnel management and integration of the C:I‘B hub’s activities takes
place via one-on-one meetings, weekly meetings of the full staff complement, and
through SU’s performance management system. As part thereof, and to facilitate
understanding of the roles of all staff members, and staff interactions, a
comprehensive personnel plan has been developed for the core staff
(http://www.sun.ac.za/cib/2008Review/). This plan sets out the qualifications,
expectations and performance measures for both academic and non-academic staff
of the hub. Staff members have ready access to the Director, and their concerns
and expectations are addressed both informally and formally on an annual basis.
Remuneration policy is set by Stellenbosch University, a system that generally works
well, but has several inconsistencies that remain to be resolved.

In addition to these full meetings, the Director meets frequently (at least twice
weekly) with the Deputy Director: Operations (originally the Research Manager,
but the position is more complex than research management), and in a third
meeting with the Deputy Director: Science Strategy and the Outreach Manager.
These management meetings generally concern the way in which the strategic
direction of the C:I'B is operationalized.

The Director is supported, and the performance of the C:I'-B (and its Director) is
assessed, annually and against its Service Level Agreements, by a |3-member Board
comprising international research leaders in the field, stakeholders/partners in the
South African biodiversity field, core team, staff and student representatives, and
the primary funders (www.sun.ac.za/cib).

The C:I-B has an explicit focus on the biodiversity impacts of biological invasions but,
as was made clear in the Introduction, has included in its strategy mechanisms to
further knowledge of the foundations of variation in life across all its hierarchical
levels.
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7.2 Staffing

The C:I'B employs three academic staff (the molecular laboratory manager also has
some duties in this regard), and even here the salary of one of them (the Director)
is largely covered by the Department of Botany and Zoology. Two of the academic
staff have high international profiles, whilst the third, a mathematical modeller with
a wide interest in biology, contributes a skill scarce in South Africa. All of the other
C-I'B researchers contribute some of their time to the C-I-B, but the C:I'‘B has no
mandate to manage their time given that they are employees either of other
departments at SU or other institutions. In drawing together the core team the
rationale was, and remains, to include a diversity of skills, experience and
approaches. The problem of the ageing cohort of white men that dominates South
African science is unlikely to be resolved without core team membership including
early career scientists from a range of groups. This rationale accounts for the
present composition of the C:I-B core team (www.sun.ac.za/cib). Across the core
team a wide variety of skills across a range of disciplines exists, so enabling the C:I-B
to undertake a considerable scope of work and to educate students in a variety of
fields. This work is highly considered internationally and locally, attested to by the
award of several prizes to C:I'B members (e.g. the Hans Sigrist Award to D.M.
Richardson, a UP Centenary Leading Minds medal to S.L. Chown, and an Academy
of Science of South Africa Science-For-Society Gold Medal to M.]. Samways).

One area of work that remains the focus of special attention within the C:I-B stable,
is the social sciences. This area required substantial initial assistance, but now is
developing well as indicated by the research outputs. In addition, the C:I'‘B and
partners (one C:I‘B member and researchers in the humanities, a further natural
scientist, and a Judge from the International Tribunal for the Law of the Sea) have
applied for a large grant within the South African National Antarctic Programme, to
provide a framework for social sciences research in this area, and has recently heard
that its application has been successful. This grant provides for a full-time
researcher, students and research assistance, and will also be used to help stimulate
further interest in this field.

The core team members are well supported and have access to excellent student
funding, post-doctoral associate support, and support for development via visits
abroad and short courses. The C:I‘B also has an open policy of considering
proposals for consortia meetings and workshops at any time, and has supported a
variety of these meetings which allow C:I‘B members both to participate in and
form research consortia. By encouraging international collaborative work, and
highlighting the funding available via South Africa’s science bilateral agreements, the
C:I'B hub has managed to ensure that members can interact with a wide variety of
researchers. This interaction and the further development of consortia is also
promoted by invitation of plenary speakers to the ARM and by the support of
various symposia. Short- and longer-term visitors to the C:I'-B have included a wide
range of high-profile international scientists such as Prof. Mark Burgman (Australian
Centre of Excellence for Risk Analysis), Prof. Marcel Rejmanek (University of
California, Davis) and Prof. Fabian Jaksic (CASEB, Pontificia Universidad Catélica de
Chile).

Collaborations and links with past students and post-doctoral associates have been
maintained, largely through ongoing joint research and publication activities, and the
further development of partnerships to address areas of interest common to the
C:I'B and the new employers of past C:I'‘B members. Typically, C:I'‘B core team
membership and staff turnover has been low. Three core team members have left,
one to take up a position at the NRF, one after retirement, though still collaborating
with Centre researchers and co-supervising students, and the other having resigned
from the core team. The first database manager, two administrative officers, and a
technician have left the Centre. Close ties are retained with the technician, but not
with the other staff.

p.27


http://www.sun.ac.za/cib

DST-NRF CENTRE OF EXCELLENCE FOR INVASION BIOLOGY
Self-Evaluation Report

7.3 Institutional support

The C-I-B has had exceptional institutional support from SU. During the DST-NRF
CoE competition process, SU provided additional support to S.L. Chown to ensure
that he could participate fully without compromising his other activities. An
undertaking was made that facilities would be provided to accommodate the C:IB,
and indeed once the Centre was awarded, more than R | million in building
expenses was incurred to do so. SU provides ongoing support to the Centre
through an annual cash award and the waiving of floor space charges (Box 23). In
addition, management and administrative support have been exceptional. Through
the office of the Vice-Rector: Research, and Research Development, the Centre’s
business has been accorded priority and exceptional attention. All administrative
divisions at the University have provided excellent support, and the willingness of
Finances, Human Resources and Research Development to discuss complex issues
has been exceptional. In turn the C:I‘B management has made a point of
understanding the policy (SU and national) and legislative environments within
which the University’s managers and administrators must work and has
endeavoured to ensure its compliance. In those cases where disagreements have
arisen, an open, courteous relationship and a willingness on both sides to achieve a
solution has been a characteristic of the relationship between the C:I'B and its host.

The interactions between the C:‘B and the various organizational and
administrative components of SU are underwritten by the Memorandum of
Agreement between the University and the NRF, by the Constitution and Rules of
Procedure accepted by the SU Senate (via the Faculty of Science), and by a formal
agreement between the C:I'B, the Dean of Science, and the Executive Head of the
SU Department of Botany and Zoology, which forms the intellectual home of the
C:IB’s three academics (S.L. Chown, D.M. Richardson, C. Hui, of which the former
two hold Professorships in the Department). Through these agreements and
appropriate discussion the C:I-‘B obtains considerable support in all the forms
necessary (intellectual, management, administrative, infrastructural, financial,
contractual, legal) for its business. Moreover, the C:I‘B hub academics, post-

doctoral associates and their students are accommodated within the intellectual and
administrative environment of the Department of Botany and Zoology (the C:I‘B
does not host degree programmes in the sense that an academic Department does).
This has meant substantial additional support for the C:I-B. Moreover, such support
is also realized by core team members, post-doctoral associates and students at
other Departments within SU, and at other institutions, by virtue of C:I‘B
membership. The C:I'‘B does not expect cash financial contributions for its
membership, but realizes that its members achieve substantial in-kind support from
their home institutions/organizations.

7.4 Location and facilities

Located at Stellenbosch University’s main campus, the C:I-B central hub is well
placed. It lies close to major research partners (CSIR Stellenbosch, SANBI’s
Kirstenbosch Research Centre, SANParks’ Cape Research Centre, CapeNature
Scientific Services) and is co-located with a variety of significant organizations
(C.A.P.E., WWEF, and biodiversity partners on the Kirstenbosch ‘campus’). It is also
within easy reach of the Universities of Cape Town and the Western Cape, as well
as WIW and the Antarctica and Islands section of the DEAT (part of SANAP). It has
well-established partnerships across a range of institutions in South Africa and is
networked with them both electronically and through the activities of its core staff.

The facilities, including IT, infrastructure, equipment, media liaison and intellectual
support (library etc.), provided by Stellenbosch University by way of the
formal  Memorandum  of  Agreement and  associated  documents
(http://www.sun.ac.za/cib/2008Review/), are excellent. Moreover, these are
available to C:I'‘B partners who visit the campus and increasingly through the
internet. Financial support in the form of an annual grant (see 7.5 below) and floor
space charge waivers are provided, and good leadership support in the form of
ready access to management is also a feature of the interaction. The C:I'B is well
integrated into the institutional plans, and is currently engaged in further
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contributions to the SU’s new Integrated Strategic Plan. Oversight by way of the
University’s policies and procedures is provided and guidance concerning these is
provided by the appropriate staff (often at a senior level). C:I-B Board membership
by the Dean of the Faculty of Sciences, and the Vice-Rector: Research (the Board
Chair) ensures close integration of the C:I'‘B with University activities, as does the
membership of both the Director and Deputy Director: Science Strategy of the
Stellenbosch University Senate. In reporting through the Faculty of Science, the
C:I'B Director has a direct communication line with management and is informed of
all academic developments. The C:I‘B also has a close, and formally agreed
relationship (http://www.sun.ac.za/cib/2008Review/) with the Department of
Botany and Zoology, on whose Management Committee S.L. Chown and
D.M. Richardson serve.

7.5 Funding

The C:I'‘B has generated substantial income throughout its duration (Box 23),
ranging from its central grant from the DST-NRF, to SU support, to various grants,
contracts and awards to Centre members. It has maintained a generous attitude to
funding to attract excellent students, and has also adopted a strategy of small ‘core
team member grants’ to secure basic work on its behalf. Box 23 provides an analysis
of the income and expenditure of the C:I'‘B over its existence, including all income
that has been generated by the C:I'B hub and its three resident academics. It does
not include all funds generated independently by its core team members because
they also undertake work that is not part of the C:I:B’s business (indeed
contributions to the Centre in terms of time average about 10%).

Box 23 Funding and management indicators

R24 134932 DST-NRF Centres of Excellence

Programme
R3 899 991 Other NRF
R60 000 Other DST (jointly with Fitzpatrick
CoE)

R41 246 404 Income R1 530 868 Other government

RI 692 272 Other local sources

R5 798 527 International sources
R4 129 814 Stellenbosch University
3 Management
I +3 Administrative (full-time + part-time)
17 Staff 7+ 1 Technical (full-time + part-time)

2 Research

7.6 Strategic positioning

Despite being formed de novo in 2004, the C:I'B has come to be recognized as an
international leader in the field, and as a source of reliable, high quality human
resources and advice. It has achieved this position through science and student
excellence, directed networking with individuals and organizations in the same field,
high quality service provision both domestically and abroad, and strategic vigilance.
By pursuing a multi-level information brokerage and outreach strategy the
significance of the C:I'B’s work is now appreciated by a wide sector of the public,
who are also better informed about the need to weigh carefully the benefits and
costs of non-indigenous species, and the threats posed to biodiversity and the
economy by biological invasions.
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8. Prospectus

The Centre for Invasion Biology has been successful in developing rapidly to a
position where it is considered the international Centre for such science, and for
advice and assistance in the policy arena. The research strategy implemented and
management model adopted for the core team, staff, post-doctoral associates and
students has been effective at delivering research outcomes and services at a high
level. Likewise, the strategy of partnerships has functioned well. The next phase of
the C:I-B’s work will involve a redevelopment of its strategy further to focus on
three major areas. First, interactions among global change drivers, with invasions
forming the core component thereof. These interactions are a major challenge not
only for biodiversity conservation, but also for ensuring a sustainable future for all
life”®. Second, the ways in which genetic tools can help to provide the science
required to reduce the rates and impacts of biological invasions. Third, to ensure
additional take-up of C:I'B research in the policy arena. Whilst the participation in
the development of regulations for the alien and invasive species chapter of the
National Environmental Management: Biodiversity Act has enabled the C:I'‘B to
transfer knowledge directly into policy, further connections between science and
policy need to be developed. The growing number of policy appointments and
declining primary research capacity in national agencies places a significant
responsibility on institutions capable of delivering primary research and the human
resources skilled to undertake it. The C:I-B’s new strategy will include a focus on

further ways to ensure the Centre’s continuation beyond the |0-year lifespan
originally envisaged in the CoE proposal calls. The CI-B’s partners and collaborators
have made it clear that the research undertaken, the leadership provided in the
field, the interactions with the community, and the policy advice provided can ill
afford to be lost.
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