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A
EON’s 15 founder members are 
spread across five universities 
in South Africa, and one 
each in the UK and Australia. 

AEON collaborates with a large number of 
universities and institutions across Africa, 
Europe, UK, USA, Canada, South America, 
Asia and Australia.

The AEONetwork operates out of a 
Commons on the Summerstrand South 
Campus of Nelson Mandela University, 
from where it provides a university-wide 
research and education environment to 
seek consilience - unity of knowledge 
through entangled earth and life sciences, 
engineering, economics, human and 
cultural sciences - as Earth Stewardship 
Science, with Earth as a Commons.

The AEONetwork fosters cutting-edge, 
internationally-connected, science and 
analytical learning using advanced tools 
and technologies in an environment that 
enables and facilitates solving complex 
problems – with young Africans, through 
trans-disciplinary science to explore 
sustainability particularly for Africa. 

One of its flagship programs is Iphakade: 
‘Observe the present and consider the 
past to ponder the Future’. It reflects the 
essence of Earth Stewardship Science 
where science is used in the broadest 
sense of the word, covering all fields of 
scientific enquiry and testing. 

A second flagship program is ‘Africa 
Alive Corridors’ (AAC), in which AEON 
is documenting and visualising a 
‘Transdisciplinary Biography of Africa’ - 
with everyone a stakeholder - aimed at 
addressing stewardship for Africa. AAC is 
being script-written by leading academics 

across the world, and choreographed 
by African students, learning along 20 
Pan-African corridors designed to provide 
pathways and focal points along which 
learning about Africa origins and cultural 
history is explored; and where Africa-wise 
sustainable development of its resources 
may be realistically achieved. For example, 
AEON collaborates with the Department of 
Business Management research on triple 
bottom line sustainability of businesses 
along the Corridors. AAC will form part of 
an AEON contribution to the Mandela Year 
celebration as the AAC was endorsed by 
Nelson Mandela.

Another flagship program is linked to 
developing baseline data in anticipation 
of complex industrial development and 
urbanization. The first baseline research 
project is linked to potential Shale Gas 
Development in South Africa. In ensuring 
readiness for shale gas exploration and 
recovery in the Karoo, the Eastern Cape 
Government through its Department of 
Economic Development, Environmental 
Affairs and Tourism (DEDEAT), mandated 
AEON to undertake research into the 
natural baseline conditions ahead of 
exploration/exploitation, the quantum of 
shale gas underground and the socio-
economic and health impacts. The 
research was enabled by R16 million 
funding from DEDEAT and R15 million from 
AEON through its Iphakade funds from 
the national Department of Science and 
Technology (DST). The first outcome of this 
project will be released in 2018.

Research, engagement and learning 
at AEON is thus collaborative and cuts 
across many disciplinary boundaries and 
has a deep Africa focus that touches 

EXECUTIVE

AEON Phase-1 report - 
New Beginnings was 
published in June 2011 
while AEON was hosted 
at the University of Cape 
Town, where it was 
initiated in 2006. 

This Phase-2 report 
provides feedback to 
stakeholders about 
AEON’s effective 5-year 
(2012-2017) after it 
relocated to Nelson 
Mandela University, and 
where it was formally 
endorsed by the Senate 
in 2013 as the Earth 
Stewardship Science 
Research Institute, 
AEON-ESSRI, hereafter 
referred to as AEON. 

Summary

Funding for the Karoo Baseline Research and 
related analytical equipment was provided 
by the Eastern Cape Provincial Government 
through its DEDEAT. Student research and 
fellowship under AEON was supported by the 
Department of Science and Technology of 
South Africa through the National Research 
Foundation of South Africa funding of the 
Iphakade programme. We thank the Office 
of the Vice-Chancellor of Nelson Mandela 
University for the enabling space to operate.
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on themes as varied as its human and 
natural history and resources, mining and 
ecological economics, geothermal energy, 
water, ocean health, shale-gas baseline 
and related ecosystem services, resource 
extraction, mine tailings, drainage and 
linked hazards, and mimicry of nature 
through geobioengineering, humanities 
and culture, Citizen Science and politics, 
art, filmmaking and storytelling.

The research output during these 5 
years includes 83 articles in accredited 
peer reviewed journals, two books 
published by international top-rated 
publishers, and several on-line AEON-
Reports for public debate. AEON hosts 
annual conferences, including the 2nd 
biannual Global Change Conference of the 
DST, which validate the transdisciplinary 
character and socio-economic relevance 
of its research endeavours. AEON provides 
short courses and workshops specifically 
in critical skills areas such as numerical 
modelling and spatial statistics to graduate 
and postgraduate students at Mandela 
University and nationally.

During the reporting period, thirty-five 
postgraduate students from four faculties 
at Mandela University were supported by 
AEON, of which seven PhD and thirteen 
Masters graduated. 

Research equipment procured by 
AEON help enhance the ability of young 
scientists in a wide range of disciplines 
to carry out analyses and investigations 
that have previously required collaboration 
with laboratories and scientists outside 
Africa. This includes instruments for 
water chemistry; methane gas detection 
and provenance definition, for deep 
groundwater connectivity, water-borehole 

testing; portable seismic ambient noise 
recording (first in South Africa), and an 
earthquake monitoring station installed in 
the Mandela University Outdoor Research 
(renewable energy) Facility; drone 
systems for science and visualisation in 
documentaries and MOOC courses, for 
quantifying ecosystems across the critical 
zone, and for deeper subsurface mapping 
through geophysics. 

AEON’s operational and management 
structure is currently underpinned by seven 
dedicated programme-based Hubs, each 
managed by well-established academic(s). 
An important and successful component 
of AEON is its Commons, the Knowledge 
Hub of AEON− an interactive working 
space and multi-mentorship environment 
for graduate and postgraduate students 
and researchers – a home away from home 
for young talent. This is where information 
is generated, exchanged and archived 
through geo-referenced databases and 
data analyses. The Commons is equipped 
with computing and remote communication 
facilities; hardware and software to provide 
processing and modelling capacity, as well 
as space and equipment to engage and 
collaborate with students across Africa and 
farther abroad. This enables AEON through 
its Commons to further develop MOOC 
materials for online learning, and design 
“Mandela Talks” of which two have been 
completed.

Management of AEON and the 
development and implementation of its 
operational/business activities are done 
through its Managing Director Moctar 
Doucouré. The scientific stewardship 
of AEON is led by its Science Director 
Maarten de Wit. Governance of AEON is 

through the Dean’s Advisory Group and the 
Transdisciplinary Advisory Board. These 
boards are chaired by the DVC-Research 
and Engagement of the University. 

AEON’s achievements over the 
reporting period have stimulated growth, 
the sustainability of which, and of the 
Institute now requires an innovative 
resource allocation from the University 
to complement the funding generated 
by AEON and largely dedicated to 
postgraduate students’ fellowships and 
their research costs. The funding allocation 
sought will assist in meeting annual 
operational budget of ~R2million. 
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WHAT IS AEON-ESSRI? 

AEON-ESSRI was recognised as an 
independent research institute in August 
2013 by Senate in D_699_13 report  
(Par ES13.49.3.3). The Institute took over 
the Ethics Unit from the Business School 
in 2014, set up an OceanHealth Unit and a 
FieldSchool Unit in 2017 toward expanding 
its transdisciplinary focus. AEON is one 
of four national Global Change Centres 
funded by the Department of Science and 
technology (DST).

AEON stand for Africa Earth Observatory 
Network and, linked to Earth Stewardship 
Science Research Institute, has the 
potential to make a major impact on the 
way Africa manages its resources and 
how it responds to the many pressures on 
diversity, environment, and society; and 
how it relates to poverty and well-being 
(more on Earth Stewardship Science under 
Transdisciplinary Research section).

GOVERNANCE AND  
MANAGEMENT STRUCTURE 

The Institutional Organogram shows the 
governance and management structure of 
AEON-ESSRI at the Mandela University. 

Governance is through a Deans’ 
Advisory Board and a TransDisciplinary 
Board chaired by the DVC: Research and 
Engagement. The management of the 
Institute is through its Science Director 
and Managing Director. The Science 
Director is responsible for the academic/
intellectual development of the Institute 
while the Managing Director has overall 

accountability for all its operational and 
financial aspects. 

The Boards are expected to evaluate the 
scientific and business progress (toward 
sustainability) of the Institute and provide 
advice on forward planning. Both Deans’ 
Advisory and TransDisciplinary boards 
would meet on an annual basis, and the 
latter should consist of prominent members 
of academia, industry, local and national 
government departments. Representation 
of National and African University interests 
would be required

OPERATIONAL STRUCTURE

The operational structure of AEON is 
currently underpinned by seven dedicated 
programme-based Hubs, each managed by 
well-established academic(s). 

An important and successful component 
of AEON is its Commons, the Knowledge 
Hub of AEON. More detail on the Commons 
is given under the Mentorship section. 

AEON operations are supported by 
an Administrator - Mrs Emily Bosire, 
who is also responsible for students’ 
communication and their trans-faculty 
relationships, needs and wellbeing.

AEON – Africa Earth Observatory Network 
& Earth Stewardship Science - current status
In this section we summarise AEON’s current activities and what it has 
achieved during the period 2012-2017 and the resources gathered to make 
it happen. (For more details on all related issues see: www.aeon.org.za).

TransDisciplinary
Board

Deans’  
Advisory  

Board

CommonsHubs

Deputy-Vice Chancellor
Research & Engagement

AEON-ESSRI
Management

MRS EMILY BOSIRE
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What 
has been 
achieved?
AEON-ESSRI brought 
transdisciplinary 
research and teaching 
into reality at the 
University through its 
core activities including 
research, engagement, 
development and 
mentorship of students, 
and facilitating learning 
processes through 
conference/workshop, 
short courses and video 
communication.

A number of research and mentoring 
programmes have been developed and 
implemented. These programmes were 
designed specifically to dovetail cutting-
edge research in Earth and Life System 
Science with multi-mentorship for up to 70 
honours, MSc and PhD students. 

These research programmes are 
managed and facilitated out of AEON-
ESSRI through DST/NRF funding 
amounting to R43.72 million over the 
reporting period, and provincial government 
funding of R16 million between Q3 2014 
and Q3 2016. Most of the DST/NRF 
funding is allocated to students in the form 
of bursaries and research costs. Students 
are based at a number of universities 
and national institutions throughout 
South Africa (Nelson Mandela University, 
University of the Free-State, University of 
the Northwest, University of Cape Town, 
University of the Western Cape, 

Tshwane University of Technology, Fort 
Hare University, Walter Sizulu University, 
University of Johannesburg, Stellenbosch 
University, HartRAO, Council for 
Geoscience), and meet at least once every 
year at an Iphakade Conference. Training 
periods for up to 1 year are provided for at 
laboratories and within top research groups 
of our main collaborators, for example, in 
Germany, France, Norway, Netherlands, 
Denmark, Italy, Austria, UK and the USA. 
AEON supported six students at different 
institutions in these countries during the 
reporting period.

In order to address some of key science 
objectives particularly in the Karoo Shale 
Gas Baseline research programme, 
AEON established analytical facility (in 
partnership with InnoVenton) equipped 
with three sets of instruments dedicated 
to (i) state-of-the-art analysis of water 
chemistry, (ii) high-resolution isotopic 
composition of organic materials and 
artefact samples, (iii) precise and mobile 
analyses of methane and carbon-dioxide 
gasses. A fourth instrument (a cutting-
edge mass-spectrometer for analyses of 
isotopes of noble gasses) still in the box 
could be deployed toward determination of 
rates of processes to track the evolution of 
complex systems, such as those related to 
water provenance investigations, climate 
change, geothermal energy and deep earth 
gas leakages.

Cutting-edge instrumentation in 
listening microseismic events and imaging 
the speed of elastic waves motion in 
the subsurface were also acquired and 
deployed for both baseline research, micro-
earthquakes, and monitoring hazards in 
mine tailings dams. Further two drones and 
three vehicles have been acquired to help 
with field data acquisition on-the-ground 
and from the air. 

Transdisciplinary   
Research

RECENTLY TWO PUBLIC REPORTS 
RELATED TO SHALE GAS 
DEVELOPMENT (SGD) IN THE 
KAROO RELEASED BY THE SOUTH 
AFRICA ACADEMY OF SCIENCE 
(ASSAF) AND THE CSIR (STRATEGIC 
ENVIRONMENTAL ASSESSMENT) 
BOTH IDENTIFIED THE URGENT 
NEED FOR BASELINE STUDIES AS 
THE MOST IMPORTANT RESEARCH 
REQUIRED OVER THE NEXT 4 YEARS.

 In 2014 AEON initiated such a trans-
disciplinary baseline research project ahead 
of pending hydraulic fracturing (fracking) 
related to exploration and further SGD. 
In 2016 the Science Director of AEON 
presented this ongoing research work at 4 
different cities in SA as part of the annual 
Academy of Engineering (SAAE) lecture 
series. The project by then had 35 Master 
and Doctoral students, all from different 
backgrounds, registered in 9 different 
departments from 4 different faculties. 
85% received bursaries through Iphakade 
program. This SGD baseline research 
program will be completed by 2021 and 
results/data available as open online source 
especially to enable balanced government 
management and decision-making about 
potential Karoo resources. A First Report 
with detailed data will be published in the 
second half of 2018. 

An assessment of transdisciplinary 
within the DST Global Change context was 
published in 2015 by AEON researchers on 
how (well?) are we doing? Many important 
non-linkages between Research Themes 
were reported, often correlated with the 
Grand Challenges that are unlikely to be 
met by the 2018 deadline.
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SCIENCE

Ecosystem monitoring and 
imaging; microseismic 
investigation of mine tailings & 
tomography imaging; marine 
acoustics & geosciences; airborne 
surveying; water chemistry; 
earthquake monitoring; origin and 
evolution of the Indian Ocean/
agriculture in George.

HEALTH SCIENCES

Establishment of disease profile baseline in 
communities - Cradock & Tarkastad; mineral 
deposits & health risks; applications of drone  
& smart phone technologies.

EDUCATION

Geoscience Information for 
Teachers – Climate Change 
& Human Adaptation; Citizen 
Science with focus on teaching 
school leavers and women; 
groundwater field data through 
tablet based Water App.

ART

Media (filmography, fine arts) 
and cultural heritage on land and 
along the East African coast; AAC 
through the Indian Ocean Islands 
route; “Mandela Talks”.

ENGINEERING

Geo-bio-engineering for acid mine 
water; deep drilling technology 
and innovation; drone applications 
& sensor development; marine 
acoustics studies.

LAW

Indian Ocean Commons as 
collaborative framework with the 
Law of the Sea; legal implications 
of potential resource exploitation 
& related pollution; legal use of 
drones on-/off-shore.

BUSINESS &  
ECONOMIC SCIENCES

Socio-economic and community impacts 
of shale gas development; rural Citizen 
Science and small-scale entrepreneurship 
around groundwater; sustainable business 
performance in AAC heritage nodes.

TEACHING & LEARNING

Learning at graduate/postgraduate 
level inculcates Africa knowledge, 
marine and terrestrial geophysics, 
evolution of the African Plate; spatial 
statistics; resources; MOOC; multi-
mentorship fostering interaction & 
cross-pollination within the Commons.

STUDENTS

Support Students across disciplines;  
trans-discliplinary research themes;  
students Board.

AEON’S PRESENT LINK TO FACULTIES

IPHAKADE IS  
EARTH STEWARDSHIP SCIENCE

Earth Stewardship is the ethical 
management by all of our Global 
Commons

In Earth Stewardship Science, Science 
is used in the broadest sense of the word, 
covering all fields of scientific enquiry:  
a systematic enterprise that builds and 
organizes knowledge in the form of 
testable explanations and predictions 
across the natural, social, health 
and engineering sciences; a body of 
knowledge of the type that can be 

rationally explained and  
reliably applied.

Earth Stewardship Science is a new, 
broad intellectual field in tune with 
contemporary global perspectives of the 
world and its co-evolving complexities; it 
provides a broader focus of study than that 
of ‘Climate Change’, ‘Sustainability Science’ 
or ‘Development Studies’, ‘Earth Systems 
Science’, ‘Ecosystem and Socio-Economic 
Services’. Its consilience approach seeks a 
deeper understanding of people and planet 
issues of both local and global significance. 

In the context of AEON-ESSRI, Iphakade 
– Observe the present and consider the 
past to ponder the future – provides an 
African focus on this mother continent and 
its co-evolving complexities that demand 
collaborative enquiry.

 We cannot understand the 
complexity of systems, let alone solve 
them, in isolation. Uptake will depend 
on a mix of unbalanced growth amongst 
science, economics, regulation, policy, 
behaviour, and so forth at a variety of scales, 
and with plenty of bottlenecks and tipping 
points along the way. 
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But ultimately it will rely on appropriate 
data and how these can be best interpreted 
by, and for, a new generation of earth 
stewardship researchers using modern 
communication techniques.

Mandela University can change the  
world with a Transdisciplinary Department – 
a first in the world.

In 2014 the collaborative bilateral 
Earth System Science Programs - Inkaba 
yeAfrica and iKhure Africa were merged 
into one Iphakade with the aim to establish 
an authentic indigenous South African 
Programme. The programme is managed 
by AEON. The scale and complexity of 
Iphakade are what set it apart from most 
earth science and humanities efforts 
globally. Much of the science carried out 
requires layout of expensive field and 

laboratory equipment, the use of marine 
research vessels and various satellites. 
The science teams are focused on Grand 
Challenges of urgent socio-economic 
needs to meet the extreme complexities 
of sustainable development in our present 
and future world. Over 200 Master and PhD 
have been registered during the reporting 
period at various universities under 
Iphakade with the largest participation 
being at Master level.

THEMES BREAKDOWN DURING THE 2014  
CONFERENCE FOR GLOBAL CHANGE
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Participants gathered in the NMU Auditorium are from all over South Africa and beyond.

The Massachusetts Institute of Technology and Nelson Mandela University 
students group in George nature reserve/botanical gardens, during the 
Terrascope Field Mission on Global Water Security.

28 – 22 March 2014
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OVERVIEW  
student statistics 
in the Iphakade program

Total
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90 84
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29

40
48 48

26 25
1420

12
28 23

Black 
Total

Black 
Male

Black 
Female

White 
Total

White 
Male

White 
Female

Total

PhD

MSc

Hons

2015

2016

2017

0

0

50

40
60
80

20

100

100
120

150

140

132

55
73

90 103

28

64

7

40 43

74
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43

24 27

IPHAKADE PROGRAM 2015 – 2017

DESIGNATED GROUPS

Contribution to 
Undergraduate Training 

Whilst AEON concentrates on 
Postgraduate students, it also support 
a number of needy undergraduates. The 
Science Director provides an annual 
Foundation course to First-Year Science 
students, and has designed an Honours

A total of 132 graduate and postgraduate 
students were enrolled nationally under 
the Iphakade program between 2015 and 
2017, including 35 Master and Doctoral 
students at the Mandela University.

course entitled “Evolution of Africa” 
on an annual basis; and provides lectures 
at Third-Year undergraduate level. The 
Manging Director provides lectures in 
Exploration Geophysics to BSc-Honours 
students.
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Karoo Shale 
Gas Baseline
Research Programme

In ensuring readiness for shale gas 
development in the Karoo, the Eastern 
Cape Government through its DEDEAT 
supported AEON to undertake research 
into the baseline conditions ahead of 
exploration/exploitation, the quantum of 
shale gas underground, and the socio-
economic and health conditions linked 
to potential pollution. The research was 
enabled by R16 million funding from 
DEDEAT and R15 million from AEON 
through its Iphakade students funding 
contribution.

AEON engaged with the Provincial 
Government on critical areas of inquiry on 
shale gas development in the Eastern Cape 
Karoo including understanding the process 
of shale gas exploration and exploitation, 
the location and spatial development, 
the potential environmental and human 
health impacts, capacity considerations, 
broader policy and intergovernmental 
considerations, socio-economic 
considerations and public participation, 
and essential skills requirements.

AEON also contributed to national 
and international initiatives on shale gas 
through the Strategic Environmental 
Assessment of the Department of 

Environmental Affairs, the Academy of 
Science of South Africa Report to the 
Minister of Science & Technology, a book 
on the global experiences of shale gas 
linked to socio-political implications edited 
through the Pittsburg University, USA; and 
many other conferences, workshops and 
public fora. The baseline research funding 
enabled the commissioning of water 

P H A S E  2  R E P O R T

AEON Field Research vehicle.

analysis facility including a state-of-art 
ICP-Mass Spectrometer.

Water, its pollution, its underground 
connectivities, and scarcity continue to 
be the most critical factor in the Karoo 
fracking debate, and has been at the 
centre of AEON’s baseline research 
particularly in regards to farm/land owners.

AEON leaders with then Finance MEC Mr Jonas Mcebisi looking at drill core shales 
in 2014, initiating the start of the Karoo Baseline programme.
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Water testing in the Karoo.

 A multitude of chemical and physical parameters characterising water quality 
and availability have been measured and/or derived in laboratory. 

The field sampling (and other scientific deployments) entailed extensive 
permitting of over 249 farms in the Eastern Karoo.

Measured Electrical Conductivity (mS/m). 

MAP SHOWING THE DISTRIBUTION OF BOREHOLES  
SAMPLED DURING THE KAROO BASELINE PROGRAMME.
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Engagement with all Karoo 
stakeholders toward enabling the 
baseline research activities on the 
ground has been extensive over several 
months including consultations with 
farmers associations, presentations 
in various parts of the Eastern Cape, 
community roundtables, and individual 
land owners. The engagement process 
is coordinated by Barry Morkel who is a 
registered PhD Researcher in Political 
Sciences under AEON. These activities 
won the 2015 Engagement Excellence 
of the University. 

AEON developed a unique ‘Citizen 
Science’ programme as a central tool for 
gathering data and training community 
members to do this work, particularly 
in the water monitoring aspect of the 
shale gas baseline research. Citizen 
Science is an inherently powerful 

tool that creates a platform for a large 
number of people from the public to 
connect with science. AEON’s Citizen 
Science program also aims at enabling 
some these members of the rural Karoo 
community, particularly the unemployed 
school-leaver youth and women, to 
develop skills toward small-scale 
entrepreneurship.

This Citizen Science program forms 
the basis of an AEON research PhD by 
Nyaradzo Dhliwayo, registered in the 
humanities, and who is also a staff member 
of the University. Ms Dhliwayo coordinates 
the related field activities, and the public 
engagements with municipalities. To 
enable Citizen Science data capture in the 
field and remote storage, a field water-
sampling mobile application was developed 
(Xoras) on tablets to enable the rural 
Citizen Scientists to upload their collected 
borehole data in real time. 

Twelve unemployed school matriculants 
were thus trained in the field and brought 
to the AEON Commons for courses and 
tests on the basics of groundwater related 
science; and all received completion 
certificates. Community leaders of Cradock 
came to AEON to attend the certification 
ceremony. 

As part of its science communication 
and better understand of shale gas fracking 
process and its health implications, AEON 
held information sessions in the rural 
Karoo. The health information sessions 

were followed up by the establishment of 
a disease profile of Cradock and Tarkastad 
municipalities by nursing Master student 
and staff member Shanene Olivera within 
the Faculty of Health Sciences. A sample 
of 507 households were surveyed during 
the study.

AEON also hosted Khoisan leaders 
representing various constituencies and 
structures in the Nelson Mandela Metro 
and Sarah Baartman District, as part of 
its engagement with communities in the 
Eastern Cape.

Community engagement and establishing
Citizen Science in the Eastern Cape

Mr Barry Morkel (second from 
right) with local farmers on the 
Noorsdooring Farm in Noordveld 
near Jansenville.
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Mr Kei Peiterse, an emerging 
farmer, providing a report back 
during a Cradock Community 
Shale Gas Round Table hosted 
by AEON in Lingelihle, Cradock.

Ms Nyaradzo Dhiliwayo with 
Citizen Scientists during their 
field training as groundwater 
monitors, on local Commonage 
Farm outside Cradock.

Community representatives 
participating in discussions 
during a Cradock Community 
Shale Gas Round Table Meeting.



15

P H A S E  2  R E P O R T

Mr Divan Stroebel (left) and Ms 
Nyaradzo Dhiliwayo (centre) 
introducing Trainees to the Xoras 
App on mobile devices during a 
Citizen Science theory session 
hosted at the Vusubuntu Cultural 
Village in Cradock.

Shanene Olivera (left) 
engaging with local community 
representatives on health 
implications of SGD during 
a Cradock Community Shale 
Gas Round Table meeting in 
Lingelihle, Cradock.

Dr Lucian Bezuidenhout (front) 
and Dr Bastien Linol (back) 
explaining seismicity and 
fracking processes to local 
communities during round table 
discussions in Cradock.
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The ocean is valued at more than  
US $24 trillion. Its actual value is likely 
to be much higher because key system 
services are difficult to quantify as we 
do not fully understand their systemic 
interdependencies or rates of change. 

The Indian Ocean offers opportunities 
to resolve challenges related to 
understanding transformation through 
collaboration in research & technology 
and wide dialogue. We have proposed a 
transdisciplinary Indian Ocean Commons 
Consortium to pave the way through a first 
Indian Ocean Rim Conference hosted by 
South Africa. This proposal was preceded 
by AEON’s Directors contribution to the 
Ocean Science initiative of the University.

 This will further facilitate better 
collaboration amongst the Circum- and 
Intra- Indian Ocean communities. A 
workshop organised by AEON in 2017 
brought together more than 60 national 
and international ocean scientists to review 
current projects and start formulating 
content and format for the above-
mentioned international conference, likely 
in mid-2019.

Research Vessel Marion Dufresne at berth in Durban – pictured standing in the 
foreground is Manyano Makuzeni.

Miss Manyano Makuzeni onboard RV Marion Dufresne, next to Prof Jérôme Dyment 
(second from right) from IPG-Paris, and research students from Asia during the 
Magofonds–4 Survey in the Indian Ocean.

AEON is developing capacity for marine 
geophysics, focussing on the deep Indian 
Ocean margins through partnership with 
French collaborators. Two Master students 
(David Moorcroft and Manyano Makuzeni), 
currently enrolled in marine geophysics, 
have participated in international, state-
of-the-art marine geophysics surveys 
on board two French research vessels, 
respectively the RV ‘Pourquoi Pas?’ and RV 

‘Marion Dufresne’. AEON is collaborating in 
this Floating University initiative to enable 
exposure of more South African students’ 
deep-sea science. AEON also created in 
April 2017 an OceanHealth unit run by 
Dr Stephanie Plön, a specialist in marine 
mammal research, and whose work in Algoa 
Bay was recently highlighted in the British 
Airways inflight magazine.

Indian Ocean System Science - 
 Linking the Power of Tectonics to  
 Climate Change and Evolving Livescapes 
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A novel system for in situ remediation 
of acid mine water in abandoned 
gold mines of South Africa has been 
developed by PhD student Thakane 
Ntholi (graduated in 2016). The concept 
mimics the chemical reactions observed 
at deep sea hydrothermal vents (black 
and white smokers/geysers originating 
from underground). Here, hot, acidic, 
mineral-laden water is emitted from the 
vents, and precipitates metal sulphides 
with the aid of sulphate reducing bacteria. 
Thakane redesigned this natural system 
as a bio-reaction chamber containing 

Miss Thakane Ntholi wins the 
best presentation award at the 
closing event of the German - 
South African Year of Science in 
Berlin, 2014.

GeoBioEngineering 
GeoBioEngineering Passive Underground  
Mine-Water Purification System (PUMPS)

selected bacteria at the bottom of a 
3-4 km deep mine flooded with acid 
mine water. The energy needed to drive 
pumps is acquired through a geothermal 
system drilled to a depth of 8km 
where temperatures are sufficient for 
geothermal energy harvesting. Thakane 
exemplifies the quality and innovative 
projects of all Iphakade students, and 
especially our interest in mimicking 
natural systems to improve engineering 
technology to combat pollution of 
ecosystems. Dr Ntholi is now employed 
by the Council of Geoscience in Pretoria.
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MINE DRAINAGE AFFECTS WATERS 
LOCALLY AND REGIONALLY 
AND CAN HAVE FAR REACHING 
ENVIRONMENTAL AND ECONOMIC 
IMPACTS. 

Therefore, it is important to be able to 
quantify the changes in hydrochemistry 
and to be able to measure the extent of 
the impacts of mine waters to be able to 
assess when mitigation steps need to be 
taken, and to decide on the best methods 
of mitigation and remediation based on 
scientific baseline studies.

In 2016, AEON installed a broadband 
seismological station in the Outdoor 
Research Facility of the Summerstrand 
South Campus. The station, designed in 
collaboration with HartRAO (Hartebeesthoek 
Radio Astronomy Observatory), is part of a 
national network set up to monitor seismic 
events and detect earthquake activity in and 
around Southern Africa, and globally. The 
station is equipped with a seismometer, 
accelerometer and high-precision GPS with 
data streaming into the national database 
hosted at HartRAO. A similar station is being 
planned for installation on the Water Sisulu 
University campus to increase the Eastern 
Cape network coverage. 

Broadbank seismological station installed 
on Summerstrand South Campus.

Portable microseismic recording data-
cube geophone system.

Hydrochemical characterisation  
of mine drainage 

 discharging into the UNESCO Fossil Hominid Site of South Africa

GeoPhysics
to aid disaster management and monitoring 
of hazards in mine tailing dams with 
application to mineral resource evaluation

Master student Chazanne Long 
conducted such research in an area that 
extends from the West Rand Goldfield 
of the Witwatersrand, South Africa, to 
Hartbeespoort Dam in the North and 
that encloses protected national spaces, 
including the internationally recognised 
UNESCO site known as the Fossil Hominid 
Site of South Africa (FHSoSA), locally 
referred to as the Cradle of Humankind 
World Heritage Site (COH WHS). 

The research results highlight a need 
to provide realistic solutions that can be 

implemented to mitigate potential negative 
outcomes that mine drainage discharges 
have on the environment and economy, in-
line with national and global legislation to 
preserve and protect world heritage areas. 
The findings have implications for mine 
water legislation and monitoring in areas 
of active and historic mining, and for water 
resource management, in particular where 
UNESCO sites are located.

AEON acquired unique equipment for 
monitoring microseismic events referred 
to as ambient seismic noise. The ambient 
noise technique is a passive seismic 
approach, which uses natural noise 
such as far distance coastal wave, has 
significantly lower environmental impact 
compared to the conventional (induced) 
seismic techniques This is particularly 
important in the sensitive ecosystem 
regions of, for example across the Karoo. 
The technique has been used for the 
first time in southern Africa to enable 
tomographic imaging the subsurface of 
the Karoo Basin by Postdoctoral student 
Lucian Bezuidenhout.
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Image showing fast (blue) and low (red) velocity at which ambient seismic 
noise travel in the subsurface of South-Eastern Cape Karoo.

The ambient noise portable seismic 
recording equipment is also being used 
to better understand the potential failure 
of mine tailings dams. While the tailings 
dams are attracting new investment from 
mining companies and entrepreneurs using 
new extractive processing technology to 
find mineral resources that were left over 
during conventional mining, these massive 
structures can undergo catastrophic 
failures causing significant damage to 
the environment and even loss of life 
as happened in Brazil only a few years 
ago. Graduate student Thulisile Kunjwa 
is working on micro-seismic imaging 
tailings dams starting with a Harmony 
Gold mine in Welkom, in collaboration 
with the Australia based Institute for Mine 
Seismology in Tasmania, who have used our 
new equipment to record the seismicity in 
Brazilian tailing dams.

Deep probing of the subsurface using 
magnetotellurics is another area of 
investigation that enable identification of 
high conductive layers that characterized 
potential gas bearing shale formations 
at depths between 3 and 10km. The 
technique is also capable of identifying 
deep (saline) ground-water sources. The 
investigation is being conducted by Master 
student Jade Greve in collaboration with 
the GFZ-Potsdam in Germany where 
she spent seven months training in 

and application of magnetotelluric data 
processing software.

AEON is using drone technology to 
monitor ecosystem changes across 
coastal and rural Karoo environments. 
Art and Science Master Students work 
together to observe present-day surface 
conditions, landforms and ecosystems, 
in particular linked to termite mounds to 
enable distinctions between anthropogenic 
and natural factors affecting the rural 
ecosystems, as well as Algoa Bays’ 
seascape around Port Elizabeth. This 
collaborative work conducted with a light 
portable Phantom DJ drone, enabled 
student Nadia van der Walt to create short 
films that visualise the Karoo land- and 
man-scapes, and for which she was 
awarded an MA with distinction in the 
Faculty of Arts.

A more technically advanced and 
larger drone, controlled through vertical 
take-off and landing (VTOL-IT180) was 
acquired and tested to be deployed 
primarily for more advanced measurements 
and observations. The VTOL drone is a 
remotely controlled aerial vehicle with 
video link up to 1-km range in standard 
mode, and is equipped with camera 
pan and tilt orientation and stabilisation 
gimbal, differential GPS, and sidebar for 
extra sensor such as a magnetometer. Full 
deployment of the latter drone is awaiting 

fixes to the VTOL system following damage 
sustained during test landing.

AEON is conducting airborne 
magnetic and radiometric survey over 
part of the Karoo near Jansenville. This 
is a component of the natural baseline 
research in the Karoo. The survey is 
aimed at detecting over large swaths of 
land magnetic (over ten thousand line-
kilometres) structures down to upper-
crustal levels (1-5km) below surface, as 
well as soil mineralisation in radioactive 
elements (potassium, thorium, and 
uranium). The specifications of the survey 
are such that many subtle features that are 
not previously available to the geoscientific 
community can be detected with much 
improved spatial (~100m) resolution. Such 
data form part of Master student Martin 
Bentley who is focusing on the processing 
and visualization of large datasets.

Ecosystem observation drone.

Vertical take-off and landing drone 
for aerial surveys and ecosystem 
monitoring.
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AS PART OF ITS PUBLICATION  
SERIES INTENDED TO INFORM  
THE SOUTH AFRICAN PUBLIC,  
AEON QUESTIONED ON SCIENTIFIC 
GROUNDS THE WISDOM OF ESKOM 
PROPOSED BUILDING OF A NUCLEAR 
POWER PLANT AT THYSPUNT ON THE 
EASTERN CAPE COASTAL LANDSCAPE. 

In 2015/2016, South Africa intended 
to build new nuclear power stations. The 
Energy Minister announced in parliament 
that she will put out requests for proposals 
on a nuclear procurement process at 
the end of September; and Eskom has 
declared they can afford to have them 
built if South Africa does not introduce 
new, cutting-edge standards such as 
implemented elsewhere after the 2011 
Fukushima disaster in Japan. 

The geoscientific evidence point to 
increased chance of seawater penetration 
into buried canyons and valleys beneath 
the Thyspunt dunes in the future, with 
more substantial risks associated with a 
possible far-field 7.2 magnitude seismic 
event leading to local tsunamis.

Geo-realities @ Thyspunt.za 
 Nuclear power challenged by canyons buried in the sand 
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A unique (for SA) portable isotope 
laboratory (Picarro) was acquired by AEON 
for monitoring air and subsurface methane 
gas leakage. Methane is a greenhouse gas 
that is roughly 30 times more potent as 
a heat trapping gas, leading to increased 
global warming. It is also toxic, causes 
illness, and is lethal at high concentrations. 
The Picarro is used by AEON researchers 
as a field deployable instrument mounted 
to the back of an AEON 4x4 vehicle, 
and measures within seconds the 
methane concentration in the air whilst 
driving; or through a measuring pipe into 
boreholes to measure methane leaks into 
groundwater systems. Water wells and old 
oil-exploration drill sites in the Karoo have 
been tested using this technique, as well 
as various areas in and around the Nelson 
Mandela Bay.

Masters student Richard Campbell 
measuring methane gas leakage in 
a borehole with the Picarro system.

Examples of methane leakage (coloured dots) measured by the 
mobile Picarro. Red = gas-leakage alerts.

GeoChemistry 
 for air quality and groundwater methane gas monitoring
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RESOLVING THE CO-EVOLUTION 
OF AFRICA’S EASTERN MARGIN 
AND ITS PRIMATE FAUNA WITH 
CONNECTIONS TO MADAGASCAR 
IS ANOTHER RESEARCH AREA OF 
AEON UNDER ITS APIES (AFRICAN 
PRIMATE INITIATIVE FOR ECOLOGY 
AND SPECIATION) GROUP LED BY 
PROF JUDITH MASTERS BASED AT 
UNIVERSITY OF FORT HARE AND 
AN AEON FOUNDING MEMBER 
AND HONORARY PROFESSOR AT 
MANDELA UNIVERSITY. 

One of the key unknowns remains the 
lack of knowledge how these primates 
and their ‘cousins’ (as well as many other 
mammals and reptiles) originated; and 

how they linked between Madagascar, 
India, Africa, Australia and Antarctica. This 
is a quest that goes back as far as Darwin 
and Wallace. 

The APIES group, all registered at 
Mandela University, has produced a 
PhD (Derrick Nomuh Fordanka) on the 
population, habitat and communication 
of the major Gummivorous Strepsirhines 
of Madagascar (Phaner) and of Cameroon 
(Euoticus). Master student Philasande 
Mambalu is researching the origin of 
Hominin working on the co-evolution 
of Africa’s Eastern margin and Primate 
Fauna, and through a new MOU with Turin 
University two new Italian PhD students 
are now enrolled at Mandela University.

Lesser Bushbaby from South Africa.  
How did this family-branch evolve during 
and after the breakup of Gondwana and 
the opening of proto-Indian Ocean,  
180 million years ago?

Lepilemur leucopus  
(white-footed sportive lemur)  
from Berenty, SE Madagascar. 

Evolutionary GeoEcosystems 
Resolving links between Africa and Madagascar
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THE AFRICA ALIVE CORRIDORS 
(AAC) ADDRESS MAJOR 
SUSTAINABILITY GOALS FOR 
AFRICA BY TRACKING AFRICA‘S 
BIOGRAPHICAL JOURNEY 
FROM FOUR BILLION YEARS 
AGO TO THE PRESENT DAY 
ACROSS A SELECTION OF 20 
CHRONOLOGICALLY SEQUENCED 
TRANSNATIONAL CORRIDORS, 
EACH WITH 20 IDENTITY NODES. 
DESIGN AND SCRIPT-WRITING IS 
COORDINATED BY GONDWANA 
ALIVE CO-INITIATORS PROF 
MAARTEN DE WIT AND NELSON 
MANDELA UNIVERSITY HONORARY 
PROFESSOR JOHN ANDERSON.

The wealth of scientific and historical 
knowledge embedded in each of these 
corridors is explored through story 
telling: geo-evolution, climate change, 
biodiversity, our human roots, migrations, 
(de-)colonisations, culture, heritage and 
spirituality; and importantly, our impact 
on the Earth at the thresholds of the 6th 
extinction.

 AAC is being script-written by leading 
academics and choreographed along 
these pan-African corridors. AEON 
support and co-supervise with the 
Department of Business Management 
PhD research on the triple bottom line 
sustainability of businesses along the 
Corridors. AEON also supports Master 
students from the Arts and Science 
Faculties for this project. AAC will form 
part of AEON contribution to the Mandela 
Year celebration as the initiative was 
endorsed by Nelson Mandela.

Journeys through Africa’s 
transdisciplinary biography 
with everyone a stakeholder

Africa Alive Corridors 

For the children of today’s world  
and the children of tomorrow’s world 
Nelson Mandela (1999)

“

“
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AEON COMMONS - 
Linking the Hubs 

An important and successful component 
of AEON is its Commons−the Knowledge 
Hub of AEON− an interactive working and 
multi-mentorship environment for graduate 
and postgraduate students and researchers 
– a home away from home for young talent. 

This is where information is generated, 
exchanged and archived through geo-
referenced databases and data analyses. 
The Commons is equipped with computing 
and remote communication facilities: 
state-of-the-art hardware and software to 
provide processing and modelling capacity, 
video-conferencing and remote teaching 
systems. Mentorship of students takes 
place here at various levels (academic and 
industry) and orchestrated by members of 
the Network and its Alumni. The picture on 
the right shows some of the 2016-2018 
registered Iphakade postgraduate students 
participating in the Karoo shale gas baseline 
research, and five mentors in the AEON 
Commons. 

Master student Abiel Kidane helped 
establish Africa’s first virtual laboratory 
through a remotely (Internet) operated 
international network of cutting-edge 
Secondary Ion Mass Spectrometer (SIMS) 
instruments in Germany through which 
researchers can analyse materials, in real 
time, on equipment that is too costly to 
run efficiently in Africa. The graduate was 
however head-hunted and offered a SIMS 
Laboratory position at the Max-Planck 
Institute of Marine Biology in Bremer, 
Germany, after he successfully completed 
his MSc and published the results of his 
work on chemically fingerprinting diamonds, 
towards identifying ‘blood diamonds’. 
AEON was not in a position to counter this 

Mentorship 
and the development of young talent

German offer. A link has been developed 
with the George Campus, where AEON 
supports and mentors Master and PhD 
students working on organic farming under 
leadership of AEON member Prof Raymond 
Auerbach. PhD student Thomas Muede was 
AEON’s first student to learn cutting-edge 
techniques for Uranium-Lead (U-Pb) dating 
of minerals and rocks when in the USA 
for a period of six months at MIT, MA, and 
Princeton University, the leading institutions 
for high resolution of these techniques. This 

has led to a new understanding of the rapid 
emplacement of basalts in the Eastern Cape 
and how this affected global climate change 
at that time. PhD graduate Taufeeq Dhansay 
researched low-enthalpy geothermal 
energy as a renewable energy option for 
South Africa and his published findings 
have highlighted the country’s geothermal 
energy hotspots inferred from subsurface 
temperature and geology. Dr Dhansay is now 
employed by the Council of Geoscience in 
Pretoria.
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THE NUMBER OF POSTDOCTORAL 
STUDENTS UNDER AEON HAVE 
GROWN FROM ONE TO FOUR DURING 
THE REPORT PERIOD; NAMELY:

DR BASTIEN LINOL 

– runs the FieldSchool Unit and has visited 
the University of California LA and the 
University of California Davis for laboratory 
analyses and creating a new on-line 
discussion forum between UCLA, Mandela 
University and other African Universities 
graduate students;

DR STEPHANIE PLÖN

– runs the OceanHealth Unit and had 
visited research laboratories in Germany, 
New Zealand, the UK and the USA;

DR LUCIAN BEZUIDENHOUT 

– for research in Earth Sounds; and 
has visited Grenoble University with 
whom AEON has created a collaborative 
program linked to ambient noise seismic 
technologies.

DR JOSEPH THOMPSON 

– for research in Ocean Tectonics who 
joined AEON from the University of 
Rennes 1 and IFREMER; and linked to the 
University of Ghana;

DR FABIEN GENIN 

– for research in Animal Sounds and their 
environmental impacts, in Cameroon, 
Madagascar, Kenya and RSA.

COLLABORATIVE 
INTERNATIONALISATION 
IN AEON COVERS COUNTRIES 
WITHIN THE NORTHERN AND 
SOUTHERN HEMISPHERES 
INCLUDING (in alphabetic order) 

»» Algeria 
»» Austria 
»» Botswana
»» Burkina Faso
»» Brazil 
»» Canada
»» Cameroon
»» Denmark
»» Ethiopia
»» France
»» Germany
»» Ghana
»» Italy
»» Ireland
»» Kenya
»» Madagascar
»» Mali
»» Mozambique
»» Namibia
»» Netherlands
»» Nigeria
»» Norway
»» Senegal 
»» Tanzania
»» United Kingdom 
»» United States of America.

Mandela 
Talks

AEON has initiated  
a new way of 

communicating  
trans-disciplinary 

knowledge through  
its Mandela Talks.

   
 

 
 

   

 
MANDELA TALK 1:  
 Into the Future with  

Paleo-Ocean Science 

MANDELA TALK 2:  
Karoo Shale Gas  

Research Programme:  
 a baseline study
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Geoscience Information for 
Teachers (GIFT)  
Southern Africa workshop -  
Climate change & human 
adaptation 
26 – 28 February 2014,  
Missionvale Campus,  
Nelson Mandela University.

By invitation, AEON-ESSRI successfully 
co-organised (with UNESCO, EGU, and 
ACCESS) the Geoscience Information 
for Teachers (GIFT) Workshop in. Held at 
the Missionvale Campus of the Nelson 
Mandela University, the theme of the 
workshop was “Climate Change and 
Human Adaptation”. The workshop was 
attended by 35 teachers from South 
Africa, Namibia, Swaziland, Zambia, and 
Zimbabwe. Speakers at the GIF workshop 
included experts from South Africa (NMU, 
Wits, UKZN, UFS, SANBI, ACCESS/UCT, 
and SANSA), France (IPSL, INRA, and 
UNESCO) and Germany (EGU, GEOMAR).

Publications

A total of 83 articles and papers in 
accredited peer-reviewed journals are 
published by AEON members, research 
associates and fellows during this reporting 
period, bringing the total publication count 
to-date to 186. This number is growing 
as there are manuscripts currently in 
preparation. The publications cover a 
broad range of topics. Two books were 
published during the reporting period as 

well as a special volume of the SA Journal 
of Geology. AEON also publishes a Report 
Series that covers Earth Stewardship 
research topics to stimulate public scrutiny 
and debate, and to enhance well-being of 
our Commons, particularly across Africa. 
Reports are available in hard copy or can be 
downloaded from AEON’s website. A list of 
publications can also be found at  
http://aeon.org.za/research-products

TopoAfrica  
International Workshop
20 – 25 January 2013,  
Nelson Mandela University, 

George (Saasveld) Campus - a 
French-South Africa Earth Systems 
Science collaboration. More than 50 
leading scientists and profession-
als from leading energy companies 
(n particular Total, France) from 13 
countries (France, Germany, Den-
mark, Norway, UK, Argentina, Brazil, 
USA, Australia, Cameroon, Tanzania, 
DRC and South Africa) have con-
verged at Mandela University.

2nd National Global Change 
Conference
1 – 5 December 2014,  
Nelson Mandela University

Iphakade  
Water Works Conference
02 – 06 November 2015, 
 Institute for Groundwater Studies (IGS), 
University Free State

Conferences & Workshops 
 organised by AEON
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The inside story  
of climate science –  
THIN ICE
22 – 23 April 2013

AEON in collaboration with CANRAD 
hosted the Global Earth Day 
screening of the film Thin Ice at the 
Summerstrand South Campus, the 
South-End Museum and the Red 
Location Museum in the New Brighton 
Township for the broader public 
of Port Elizabeth. The event was 
launched by Prof Sibongile Muthwa, 
then DVC - Institutional Support of 
Nelson Mandela University.

Terrascope Field Mission 2017 – 
Global Water Security. 
22 – 28 March 2014, 
Nelson Mandela University.

AEON hosted the MIT Terrascope 
program in South Africa designed to 
teach students how to tackle large, 
trans-disciplinary problems that require 
development of teamwork, leadership, 
and oral and written presentation skills. 
The focus of Terrascope is on seemingly 
intractable problems related to the 
environment and sustainability science, 
as well as to help students emerge as 
confident and responsible earth stewards. 
The field event hosted by AEON at 3 
NMU Campuses (George, Missionvale & 
Summerstrand South) focused on water 
security in (South) Africa. The event was 
attended by 43 students from the MIT 
(plus 9 MIT Staff) and 40 students from 
Nelson Mandela University. 

Cape-Karoo Imbizo  
(Iphakade Workshop)

23 – 30 November 2015,  
Nelson Mandela University

5th Combined Science & 
Technology Train and Space 
Geodesy Observatory Workshop 

04 – 11 October 2015,  
Matjiesfontein

Indian Ocean Science Imbizo
21 September 2017 

AEON was invited by the SA Academy of 
Engineering to present the 2015-2016 
Annual Lecture Series: Karoo Dilemmas 
– Prospective Shale Gas Development in 
the Karoo. What is the Outlook? 
AEON Contributed to the 2017 
Science Week - hosted at the 
Missionvale Campus, 05-06 August 
2017. The Science Week proved an 
exciting opportunity for AEON to 
demonstrate its science activities to 
pupils from schools around the Eastern 
Cape. A key attraction was the live 
demonstration of the Picarro instrument 
measuring (methane) gas leaks, but also 
the flying of the Phantom DJ3 drone. The 
AEON booth was attended to by students 
who had the opportunity to explain some 
of their science projects to the then 
Minister of Science & Technology

- Ms Naledi Pandor.
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Short Courses  
organised by AEON 
AEON organised short courses attended by students from Mandela 
and other universities in collaboration with national professional 
bodies and international experts in their fields (from ISTerre/
Grenoble University/France, GFZ-Potsdam/Germany, University of 
Colorado Boulder/USA, and Queens University, Belfast/Northern 
Ireland). Quantitative courses on “Spatial Statistics” are regularly 
taught by AEON Founding Member and Mandela University 
Honorary Professor Christien Thiart.

Research & Applications in 
Hydrogeology in the Eastern 
Cape Province 
10 – 12 May 2017,  
Mandela University

In collaboration with the Groundwater 
Division of the Geological Society 
of South Africa, the course was 
hosted at InnoVenton in proximity of 
AEON’s water chemistry and quality 
monitoring facility. Disciplines/subjects 
as varied as flow modelling, drilling, 
geophysics for groundwater detection, 
and environmental hydrogeology, 
were covered. Participants include 
professionals from groundwater 
consulting companies, Mandela 
University postgraduate students and 
academics, and local municipalities’ 
experts. A key contributor to this course 
and more specifically the Groundwater 
Flow Modelling is Dr Ulrich Ofterdinger 
from Belfast University, Northern Ireland. 
A second workshop, now sponsored by 
the UK Government, will be held in  
early 2019.

Numerical Modelling with 
Application to Landscape 
Evolution 
3 – 5 May 2016,  
Mandela University

Focus on meeting the challenges of 
global change, ecosystem diversity and 
natural resources, among others, requires 
understanding the Earth as a system. 
Central to this understanding is the 
quantitative investigation of processes 
driving change at the near-surface and 
deep-subsurface of the Earth. The 
course was attended by 20 Master and 
PhD students from Mandela, University 
of Cape Town, University of Pretoria, 
Rhodes University, and University 
of Stellenbosch; all with working 
background in computer programming.
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BURSARIES 
PAID

FUNDING
RECEIVED
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BURSARIES PAID FUNDING RECEIVED

2017 8,731,029 13,199,858

2016 5,151,782 7,276,500

2015 7,720,106 13,530,000

2014 6,140,569 6,436,959

IPHAKADE

Sedimentology and diagenesis 
of petroleum systems 
23 – 24 November 2015, 
Mandela University

Understanding the basics of the formation 
and geochemistry of conventional/
unconventional petroleum host rocks 
supported by case studies from prominent 
oil and gas fields.

Connecting Earth’s mantle 
events and the critical zone: 
applications from thermos-
chronometry, geophysics, 
remote sensing and genetics 
12 – 15 August 2013,  
Mandela University

 Meeting the global challenges of 
climate change, ecosystem diversity 
and natural resources, among others, 
requires not only understanding the 
Earth as a system, but also robust Earth 
stewardship science which involves 
understanding social and engineering 
systems and their links to the natural 
sciences and decision-making system, 
and how they all interact.

Funding 
AEON attracted funding into Mandela 
University R60.7 million over the reporting 
period, of which R40.4 million is from 
Iphakade, R16 from the Eastern Cape 
Provincial Government, and R4.3 million from 
operational grant externally generated. 

This funding has been expended largely on student bursaries (at Iphakade 
participating Universities including Mandela) and related research activities 
including field/laboratory work and travel, and the cost of acquiring and maintaining 
research equipment.
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AEON-ESSRI Sustainability 
Requires a university 
innovative entity 
allocation model.

Budget 2018  2019  2020  2021

Rand  2,409,852 2,519,603 2,634,539 2,754,935

Analytical Facility 515,000 537,300 560,588 584,928

Staffing 430,000 447,200 465,088 483,692

Operating Costs 85,000 90,100 95,506 101,236

Commons 35,000 37,100 39,326 41,685

Operations and Research 1,859,852 1,945,203 2,034,625 2,128,322

Staffing (excl. Directors) 1,312,002 1,364,482 1,419,061 1,475,824

General Operating Costs 547,850 580,721 615,564 652,498

While the institute is considering 
income generation through applied 
services (e.g., geophysics for 
groundwater detection, water 
quality analysis), such activity 
stream has the potential to impact 
on the academic mandate of the 
institute if solely relied upon for its 
sustainability. Funding allocation to 
the Institute taking cognizance of its 
contributions as mentioned above 

will enable AEON-ESSRI to function 
according to its core purpose – 
Earth Stewardship Science and the 
development of young African talent 
at Mandela University. The Directors 
of AEON-ESSRI will engage with the 
University executive management 
toward the framing of a resource 
allocation model for an institute that 
belongs to all Faculties.

AEON-ESSRI’s achievements over 
the last 5 years have stimulated organic 
growth to a threshold that requires a 
structural recognition of the Institute 
within the university resource allocation 
framework. Specifically, AEON receives 
no funding for its Master and Doctoral 
graduate output. This is not sustainable.

The institute was granted a 
departmental code/status in 2015 to 
enable it to appoint staff to meet its 
operational requirements. This statement 
of the positioning of AEON-ESSRI is not 

sufficient to sustain its contribution to the 
University through postgraduate students’ 
development, research, engagement, 
and operational expenses for trans-
disciplinary large projects (which also 
provide students with bursaries and the 
opportunity to work on applied research), 
and links across Africa and the world. 
Based on current expenditure (see budget 
table below), AEON-ESSRI requires R1.4 
million to maintain its core operational staff 
(excluding the Directors) and R0.6 million 
for general operational expenditure.
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AEON Service delivery 

AEON service delivery, apart from the development of young 
talent, is both scientific and socio-economic and implemented 
trough a number of current and planned activities including; 
»» Groundwater services, from 
geophysical detection of water-well 
targets to water quality analysis via 
drill-siting and advisory; 

»» OceanHealth services through 
implementation of ambient noise 
recording network and impact 
analysis on marine mammals in the 
Eastern Cape coastal regions of the 
Indian Ocean; 

»» Offering marine geoscience courses 
to university graduates and facilitating 
international marine-research-vessel 
exposure of those graduates through a 
floating university; 

»» Africa Alive Corridors celebration of 
Mandela Centenary as a university-wide 
event;

»» Indian Ocean International Conference; 

»» Iphakade National Conferences  
and Workshops;

»» Contribute to the growth of organic  
farming at the George Campus;

»» Contribute to the University postgraduate 
throughput by 13 MSc and 7 PhD. 
Contribute to the national debates and 
knowledge gains linked to future energy - 
geothermal, Shale gas, nuclear.
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