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1. Introduction 

Iphakade – End Report – 2019/2020 

 

New Achievements 

1) Transdiciplinarity achieved by students: https://www.mdpi.com/2072-4292/12/3/420/htm 

 

2) Start of a Khoisan Unit - !Nau -  Omkhai ku dara 

 

Iphakade  KHOE!XAM research : !Nau -  Omkhai ku dara (Transformation – We 

build one another) 

Cultural Heritage: ‘First Come-Last Served’ 

The Khoe│Xam (Khoi and San) people were the first people to live and thrive along this coastline. Since the 
colonial invasions began in the 17th century, South African indigenous cultures have faced intense 
discrimination, leading to deculturation and near extermination. Today there is a minimal reference in 
education to indigenous knowledge that reflects the depth of the ancestral opinions that influenced African 
thinking. The Khoe│Xam are trying to re-identify and to conserve the integrity of their cultural knowledge 
by teaching the youth about their heritage. Today their geographical roots, and sense of belonging, 
entitlement and ownership, legitimizing their ethnonational grouping still needs considerable scientific 
observation and quantitative data. 
 
Through our Khoisan research unit at AEON (!Nau-Omkhai ku Dara), we use two approaches in knowledge 
generation, development and utilization to learn and preserve Indigenous Knowledge (IK) for future 
generations. 

 First, cultural mapping is used for identifying and analyzing the cultural assets of a community. These 
assets can be viewed as tangible (e.g., rock art) and intangible (sense of place–which includes beliefs, 
memories, norms and values. 

 Secondly, we are using narrative inquiry to systematically gather, analyze and represent the Khoisan 
stories as told by them. These narratives encapsulate personal and human elements of Khoisan lives 
over time, taking into account the connection between individual experience and the cultural context. 
 

AEON’s transdisciplinary research helps for dialogue, engagement and co-determination around the 
narratives of the past, present and future of the first indigenous people. This follows the early fieldwork of 

https://www.mdpi.com/2072-4292/12/3/420/htm
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geologist George Stow who examined rock paintings and recorded the stories and visions of the Khoe│Xam. 
These texts form a unique archive of the Khoisan, whose language and culture have been mostly 
extinguished. One of the challenges now is to use drone technology to decipher links between their past 
living environments (caves and shelters), ecosystem services and remaining stories of the Khoisan chiefs 
(See figure below). 

 

 

Figure 1 Indigenous Knowledge (IK) documentation through Koi-San research at !Nau-Omkhai ku Dara: (a) 
Fish-traps at Cape Recife nature reserve, some of the earliest human changes to the ecosystem along the 
coastline (drone data across these traps is shown at “Mandela Talks’); (b) Khoisan chiefs debating their 
socio-cultural challenges in AEON’s Commons; (c) youth engaging in discussions concerning their future 
career with AEON’s masters and doctorate graduates at Nelson Mandela University; and (d) rock painting, 
copied and first published by geologist George Stow. 
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An Indigenous Knowledge Conference is planned for September 2020 at the Nelson Mandela University 
where the Khoisan community will assist in compiling the topics for discussion 
 
See appendix 1 for details 

3) Consolidating climate change and farming across Africa 

See section 4.1 and http://aeon.org.za/report- 

 

In summary,  

Iphakade links earth systems science with earth stewardship goals, increasing needs for greater 

transdisciplinarity, greater geotechnical skills development, and social cohesion.   

This report is the third Iphakade annual report of ‘Moving Iphakade Forward’ now renamed ‘Iphakade 

moved forward’ 
The Iphakade program has 12 transdisciplinary themes shared between 8 universities across the country - 

Mandela University, University of Fort Hare, Walter Sisulu University, University of Western Cape, 

University of Cape Town, University of Johannesburg, Stellenbosch University, University of the Free State, 

University of North West.  In addition, in 2019 we consolidated a new program KHOE |XAM, -!Nau -  

Omkhai ku dara - linked to the needs of the indigenous people of the Karoo/Eastern Cape and 

spearheaded by a postdoctoral Khoisan woman. This new project has made significant progress, see 

below).  

The 5th annual Iphakade Congress was postponed because of a large number of workshops throughout the 

year, covering statistics (UCT Professor), water (Queens University UK) and geodynamics (Brest, France 

sientists) 

 

More information about these short courses are accessible at:  http://aeon.org.za/short-courses/ 

2. Iphakade Student Statistics 2019-2020 
 

Total number of Iphakade students enrolled and graduated  

 89 graduate student enrolled by end 2019, of which 27 are PhD and 54 Masters and 2 honours.  

Number of students enrolled from 2015 to 2019 

http://aeon.org.za/short-courses/
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Figure 2.1 Changes in the total number of students from end-2015 to end-2019. The sharp decline in 
student numbers and graduations in 2016/2017 were linked both to the ending of the previous (Inkaba 
yeAfrica) project funding cycle and to university unrests. This has now settled back nearly 90. The numbers 
declined form 2018 are related to the decline in students from the North West University 
 

 

Figure 2.2 Changes in the number of specific degree candidates from end-2017 to end-2019.  

 

Figure 2.3: Number of Iphakade students graduated in 2019 = 15 

All Student projects are summarized in Appendix I. 
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Comparative changes in student number of gender and racial participant. 

               

Figure 2.4 Comparative changes in student number of gender and racial participant. Note that while the 
relative number of female students increased significantly in 2016 and again in 2017, the relative number 
of black participants dropped in 2017. 
 
Summary of changes in designated groups in Iphakade over the last 3 years 

 

Figure 2.5. Summary of changes in designated groups in Iphakade over the last 3 years. Note the general 

decrease, again linked to North West University declines.  

3. Summary of new foci for Iphakade student research, teaching and 

learning:  
 

Nearly 60% basic sciences, divided into field focused and modelling and experimentation. It’s 

difficult/unethical to train students only in basic observations and experimentation without then following 

them up to model and assess their field observations and experiments.  
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30 % for social and economic (20) and policy regulation impact (10) (for example the shale gas studies, 

groundwater, soils and agriculture links)  

Nearly 10% product development, publications and application.  

 Towards improving Field Work and new Laboratory Skills 

Several field trips across the Drakensberg Mountains to map Karoo basalts and pyroclastics; and along the 

Ocean coasts (see https://www.mdpi.com/2072-4292/12/3/420/htm) and groundwater 

management/exploration: 

Laser ablation and clumped isotopes analyses were performed at Los Angeles (USA) to date shark teeth, 

corals and oyster fossils of the Cape coastal region. More analyses are required to quantify sea-level 

changes and uplift with precision; this is part of a Mandela  SA masters student ( colored woman) working  

with and at UCLA. 

Ferruginous deposits in regolith of the Eastern Cape were analysed at the Nelson Mandela University and 

the University of Cape Town; this is in collaboration with the Ouagadougou University (Burkina Faso). 

Onshore stratigraphic sections and offshore seismic profiles are being interpreted to build a 3D model of 

the Gamtoos Basin; this is in collaboration with ocean scientists IFREMER (France). One SA (black female) 

student is completing a PhD there. 

Field trip in Botswana was organized to sample fossils and paleo-soils, and to map in drill cores the Kalahari 

sediments and calcretes. Correlation profiles and sample preparation are in progress and will be further 

analysed at UCLA by Iphakade student. Students have regular Skype interactions with laboratory work in 

UCLA 

Several field schools and mentorship for the Environmental Science Without Borders program in South 

Africa were designed and ongoing 2019; and online collaboration between post-graduates from Africa and 

the United States has yielded collaborative work. 

General numbers and spending of Iphakade funds on students Appendix II and IV 

 

4. Publications and New Research Fields 
 

The total for the 2018/2019 year was 27; the number for 2019 = 15 – see below and appendix III 

 

https://www.mdpi.com/2072-4292/12/3/420/htm
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Figure 4.1 Number of publications in international reviewed journals and book. 

Two new Iphakade/AEON transdisciplinary reports were completed: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Right: Report 5: Improving deep gold mining based on natural hydrothermal systems (part of Iphakade 
funded student PhD) 
 
Left: Report 6: Agriculture transformation linked to science and technology is required across Africa given 
anticipated climate fluctuations, water stress and population growths 
 
The technical results of these reports are published by AEON (Technical Report Series No. 5 and 6 – see 
http://aeon.org.za/report- ). 
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Mandela Talks  
 

The first Mandela talks were completed by an Iphakade Art student, in 2018/2019. The first talk focused 

on Ocean sciences and dating of marine fossils from Paleo-oyster beds; the second talk focused on 

transdisiplinary baseline research projects across the Karoo ahead of potential shale gas exploration. 

 

 

 

 

 

 

The third Mandela talk was completed by the AEON students in 2019:   

See http://aeon.org.za/mandela-talks/ 

4.1 Selected highlights from Iphakade publications 2019/2020  

 

i. Source azimuth determination of ambient seismic noise in the Eastern Cape Karoo, South 

Africa – Lucian Bezuidenhout  

The cross-correlations between pairs of seismic cubes stations deployed in the Eastern Cape 

Karoo are used to determine the approximate source azimuth of the ambient seismic noise. This 

is done by measuring normalized amplitudes of the Rayleigh wave arrivals and station-station 

azimuths for positive and negative correlation times. Analysis of the multiple cross-correlation 

pairs and resulting azimuthal distribution show that most of the Eastern Cape Karoo ambient 

noise is generated near the coast of South Africa. This work has been published in the Journal of 

African Earth Science by Elsevier (www.elsevier.com/locate/jafrearsci) 

ii. Global warming and methane leakage in cities and urban regions  

Currently, only sparse data exists on the methane emissions from the Main Karoo Basin, South Africa, 

where the potential discovery of vast quantities of unconventional natural gas from the black shales of the 

Whitehill Formation has sparked great interest in the prospect of hydraulic fracturing.  In this study, a new 

mobile methane quantification instrument (Picarro G2201-i) is used to identify freely emitted methane and 

more importantly collect stable carbon isotope ratios (δ13C-CH4) that is used in obtaining information 

regarding the genetic origin and thermal maturity of the methane (Figure 4.3).  Hydrochemical information 

(TOC, δ13C-TOC, 3H, δ18O, δ2H, and anions) were also scrutinised to assist in the determination of the origin 

of methane across the Karoo Basin. 

                 

The undertaking of this work of students Vhuhwavhohau Nengovhela and Tebogo Sebake in that AEON’s 

mobile methane quantification system (Picarro G2201-i) is currently the only such instrument in South 

http://aeon.org.za/mandela-talks/
http://www.elsevier.com/locate/jafrearsci


10 

 
 

Africa and any data collected would be pioneering research towards evaluating for example gas leakage 

during potential hydraulic fracturing of deep shale gas resources.  Extensive testing to understand the 

capabilities and limitations of the instrument proved successful with a methane plume identified over the 

Arlington landfill, the main landfill in Port Elizabeth (see figure below) 

 

 

Figure 4.2:  Mobile methane survey across Port Elizabeth, Eastern Cape, with a plume identified over 
Arlington, the main landfill in Port Elizabeth. The Legend refers to the methane concentration measured in 
parts per million (ppm). 

 

Using an initial assessment δ13C-CH4, TOC concentration [TOC] and the tritium (3H) values, where water 

samples that have 3H ≤ 1 TU, detectable TOC and δ13C-CH4 signatures > -50‰ could indicate hydraulic 

connectivity between the shallow aquifer and an organic/CH4 rich sedimentary layer, which may or may 

not be from the Whitehill Formation.  However, this method for determining aquifer connectivity requires 

further investigations in the Karoo Basin context. 

The results obtained thus far demonstrate the effectiveness of an infield identification of methane 

emissions using the Picarro G2201-i. This is now being extended to test differences in methane leakage in 

organic and conventional agriculture. 

iii. Geophysics, specifically with a focus on ambient seismic noise tomography to image the 

subsurface processes, and mine dumps which is worked on by Iphakade – AEON is the only 

department in SA that can complete such work – linked to collaborators in France and Sweden. 

Arlington 
Landfill

Wind 
Direction
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Postdoc Lucian Bezuidenhout (left) preparing a ambient seismic stations for field employment with 
Masters and PhD research students 
 

Ambient seismic noise Love-wave tomography at a gold mine tailings storage facility      

This is a research focusing on the use of seismic interferometry to monitor the stability of the tailings dam 

wall has produced it first result in Geotechnical Research Letters based on data collected at the Harmony 

Gold mine of Welkom.  

AEON completed the first aeromagnetic survey of about 10 thousand line-km in the Karoo area of 

Jansenville as part of its commitment to establish a natural baseline in the Karoo. Over 9000 line-km of 

data were collected by fix wing aircraft. 

A Master thesis focussing on the processing geophysical data processing, integration and visualisation has 

been completed using aeromagnetic data. 

 

AEON organised an Iphakade course in marine geosciences entitled: Linking marine geophysics, plate 
tectonics, and sea-level change and Continent-Ocean Connectivity. This course included student 
fieldwork in the Gamtoos. 
 

AEON found groundwater on the Summerstrand and George campuses using geophysical techniques to 

site drill holes with high-yield fresh water. 
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5. TAKING IPHAKADE FORWARD – 2019/2020 
 

 

Summary of AEON- Iphakade programs 

5.1   Aims: Understanding Entangled Co-Evolving Complex Systems in context of 

climate change and resource valuation 

The tasks are not just to understand the complexity of systems, but to predict how these systems evolve. 

In addition the questions to be asked is how do they get into a position to co-evolve – How do complex 

systems like common law, biosphere, econosphere, hydrosphere get in a position to co-evolve? How do 

they form and operate as co-evolutionary assemblages? 

In addition, how do we learn from nature’s complexity? How do we mimic their inventions? How does 

South Africa, for example, geobio-engineer new ways to secure sustainability; adapt to climate change and 

limit our habits to co-evolve with ecosystems; and how do we better estimate the value of our resources? 

We cannot understand any of these problems, 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. 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.  
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5.2 11  transdisciplinary Iphakade themes (70+ Projects) 

          (Details of students and their projects/achievements are given in Appendix II-III) 

Active Participants: Nelson Mandela University (NMU); University of Fort Hare (UFH); Walter Sisulu 

University (WSU); University of the Western Cape (UWC); University of Cape Town (UCT); University of 

Stellenbosch (US); University of the Free State (UFS); University of the North-West (UNW); University of 

Pretoria (UP). Collaborators: Council for Geoscience; SEAON, PASA, and international collaborators in 

Germany, France, Norway, UK, USA, Canada, Brazil, China. 

1. Origin and Evolution of the Indian Ocean, its Ecosystems & Gateways to the Pacific: System 

Studies linking Life to the Power of Tectonics and Climate Change 

2. Karoo Baseline studies in anticipation of Shale Gas Development 

3. Know Your Water: Determining the sustainability of Groundwater Resources through Isotope 

Hydrology 

4. The Critical Zone of South Africa: Unravelling the Dynamics of its Complex coevolving Geo-

ecosystems 

5. Modelling groundwater flow through gravity and remote sensing by satellite 

6. Marine and terrestrial soundscapes: defining the viability species’ communication systems 

through acoustic biogeography 

7. Geo-Engineering and Geo-Physics for Coastal and Disaster management and for monitoring of 

hazards in mine tailing dams with applications for mineral resource evaluation 

8. Towards a pilot plant for a Passive Underground Mine-water Purification System (PUMPS) 

9. Moving beyond the ‘Resource Curse of Africa’ in context of abundance 

10. Africa Alive Corridors – geo-bio-cultural system analyses of Africa 

11. Khoi San identities and history 
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5.3 Events and Achievements 2019  

Improving transdiciplinarity field work is summarized in the figure below 

 

Figure 5.1: Geological and geophysical data collecting methods across the south-eastern corner of the 

South Africa margin (ETOPO 2 min precision elevation model), from the Drakensberg Mountains, ca. 3,500 

m above sea level (asl), to the abyssal plain of the southwest Indian Ocean, ca. 5,000 m below sea level 

(bsl): (a) Mapping the paleo-coastline in Lesotho and the modern rocky shore near Port Elizabeth using 

satellite, drone, and field surveys; (b) interpreted seismic refraction and reflection profiles imaging the 

structure of the crust onshore and offshore; and (c) passive seismic tomography in the Karoo hinterland, 

based on ‘sound of waves’ from the ocean. 

It is clear that many BSc, BHonours and Masters Students do not have the required field skills to enable 

them to carry our further research and/or be competitive in the market place. This is linked in part to the 

financial restrictions at universities as well as lack of time for academics to pursue this vital skill 

development. To address this shortcoming, Iphakade has trained a number of highly skilled post-doctoral 

field researcher with top-quality field experience to help initiate new/old field schools  that should be open 

to all graduate students in SA (and abroad) for progressive learning in field data collecting/analyses, cutting-

edge map-making and sample archiving. During 2017, Bastien Linol and colleagues designed a 

comprehensive roadmap for annual geo-bio field schools; and in 2018, the first field school was held in the 

Eastern Cape. 
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In addition, a simple drone technology was implemented, and linked to computer modelling, to enhance 

student’s field skills. This will be implemented during 2019 field school classes. 

Initial tests along a 3 km long stretch of coastline show that new base-maps with less than 1 m spatial 

resolution can be produced (Figure 7.1). This enables more precise mapping of geological contacts and 

faults on the ground, as well as improves the GIS. More experiments are being implemented for surveying 

cliffs and areas with vegetation that complicate the 3D modelling. 

5.3.1 Open Online Communications through MOOCs (Massive Open Online Courses)        

      

There is a growing need for greater science communication across South Africa and Africa. During 2018, 

AEON initiated/collaborated with ongoing MOOCS through the Open University and the University of 

Southampton who have a long-standing teaching experience and technical skills to design MOOC courses.  

The project has identified a number of Masters and Doctoral students in the Arts/Film/Architect 

departments of the Humanity Faculty to be trained during this collaborative phase of the MOOCs.  

This will lead to documentary film and scripting skills in South Africa, towards our very own “Attenborough” 

story tellers to address Global Change Challenges (Africa Alive Corridors, see below). The first Iphakade 

movie (a Mandela Talk, presented for the first time at the opening of the Ocean Science Campus at NMU 

and at Global Change Conference in 2018 in Polokwane) focused on SA’s ocean, coastal and terrestrial 

systems’ science and parts of which were inculcated into the UK Ocean Science MOOC. The specific aim for 

2018 is to contribute to a global Ocean Science MOOC, for which Iphakade contribution will be to explore 

ongoing SA coastal research projects from whales and dolphins, paleo-tsunamis and fossil records to help 

focus on sustainable futures.  In 2018, the focus will be on Shale Gas and Baseline research involving earth, 

life and social scientists, with a focus on sustainable resource management of ecosystems, groundwater 

and social engagement thought citizen science programs. The MOOC design and filming will be conducted 

by selected Iphakade students and mentors.  

In addition, the University of California in Los Angeles (UCLA) has started to engage in a similar manner with 

Iphakade students and group of students in Cameroon. This developed into an Iphakade student led project 

in 2019. 

5.3.2 Origin and Evolution of the Indian Ocean, its Ecosystems & Gateways to the 

Pacific: System Studies linking Life to the Power of Tectonics and Climate Change 

 

Environmental instability during climate oscillations has been a powerful determinant driving the evolution of 

Indian Ocean ecosystems: the question remains how climate is shaped by tectonics and how life adapts to it; 

and how we can use key answers to guide sustainable living. Based on its relatively pristine status and complex 

evolution over some 200 million years, determining rates of change of connected processes in and along the 

margins of the Indian Ocean Commons (IOC) offers unique opportunities to resolve fundamental challenges 

related to global transformation and ocean health.  
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6. A transdisciplinary approach and its link to citizen science 

Figure 6.1:  Transdiciplinary team at AEON’s Iphakade program .  All students are funded through Iphakade.  
 
     

6.1 Baseline Projects in 2020  

1. Invertebrate assemblages in lakes and wetlands 

2. Community impacts - history and dynamics 

3. Stratigraphy of the main Karoo Basin and Gondwana equivalents 

4. Geochemistry and Petrography of mantle xenoliths and megacrysts 

5. Groundwater chemistry and aquifer connectivity  

6. Local relations between tectonic faults and groundwater reservoirs 

7. 3D Magneto-telluric Modelling of deep water reservoirs 

8. Geochemical characterisation of the shallow water aquifers 

9. Age and origin of groundwater  

10. Controlled experiments using fracking fluids on Succulent and Thicket vegetation 

11. Mineralogical and chemical composition of groundwater 

12. Micro-Seismic velocity inversion and 3-D tomography of the Karoo Basin 

13. A Diatom early warning system to detect surface and groundwater contamination 

14. Airborne geophysics for subsurface architecture and natural resource detection 

15. Video-scientific documentary of Baseline Research (ongoing) 
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16. Developing local monitoring capacities within rural communities  

17. Endemic health and disease patterns 

18. Mammals as ecosystem engineers 

19. Characterising brittle deformation structures of the critical zone 

20. Tracing geochemical evolution of Karoo Black Shales 

21. Surface and subsurface geometry and petrology of dolerite sill and dykes 

22. Micro-seismicity based on ambient noise and broadband wave field 

23. Testing local microseismic swarms  

24. Fluid migration and metamorphism adjacent to dolerite dike and sill contacts. 

25. Agriculture livelihood systems 

26. Land tenure rights in the Karoo of the Eastern Cape 

27. Social designs and entrepreneurship 

28. Landscape functionality and spectral analysis  

29. Spatial patterns of Karoo Ecosystems - integrating multiple mechanisms and spectral observations to 

understand natural versus anthropogenic factors  

30. The prevalence of methane in the shallow groundwater aquifers of the Karoo and the origin thereof 

31. Ambient Seismic Noise for quantification and monitoring of hazard in mine tailing dams with 

application to mineral resource evaluation 

32. Ambient Seismic Noise to trace mammal movements near wells and potential fracking sites 

33. Methane production of conventional farming versus organic farming – linked to anticipated climate 

change. 

34. Soil and ground water systems related to organic farming  

35. Past and future changes in large mammal distribution (elephants, baboons, Artvarks) using passive 

seismic noise 

36. Immediate response of potentially vulnerable (to disturbance and to poaching) species around drill 

rigs – using current water borers as surrogates for shale gas drilling rigs.  

 

7. Know Your Water: Determining the sustainability of Groundwater 
Resources through Isotope Hydrology - Stellenbosch Team 

  
During 2019, this project had eight active students, 2 PhD students, 5 MSc students and 1 BSc Honours 

student, who were involved in the project in different ways. Although not all these students were supported 

by Iphakade bursary funding, all the students benefitted by additional project support funding. The central 

focus of most of the student projects was to use different isotope tracers to tackle the broad problem of 

groundwater sustainability and continue to build on the impact of the recent Cape Town drought. The 

project also included strong hydrological modelling focuses, hydrochemical characterization of 

groundwater as well as various soil-based investigations. As indicated in the previous report, project work 

is now maturing and leading to publications as indicated in the individual student reports. Project work 

continues to focus on the Verlorenvlei sub-catchment of the larger Olifants/Doorn catchment in the 

Western Cape and in the Buffels River catchment in the Northern Cape but has extended to the Berg River 

catchment in the immediate vicinity round Stellenbosch and Paarl. This was an important expansion in the 

study sites as this catchment is the same catchment as that in which several of the larger City of Cape Town 

municipal water storages are located, principally the Berg River dam, the Voëlvlei dam and the 
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Wemmershoek dam. The continuity of work on these existing and new catchments means that the projects 

are continuing to mature and move from site specific issues and problems, to more general and broad 

based implications for regional scale groundwater sustainability. This is a critical issue for South Africa as a 

whole as well as for southern Africa generally. The publications being produced are focused on bringing 

these concepts and ideas to as wide an audience as possible.  

During the course of 2019, the student projects continued to expand on the large isotope database that 

has been developed as part of this project. Whilst it is the intention to get as much of this data published 

as possible, we are now also looking at storing the entire dataset in suitable open access data repositories. 

In 2019, the databases were expanded with the addition of the following data collected by students 

supported by Iphakade: 

1. Over 250 new tritium analyses in rainwater and groundwater in the Western Cape to add to the existing 

database of over 700 values 

2. 68 new Sr isotope values for groundwater in the Western Cape and Northern Cape 

3. Over 60 new 14C values as well as 13C values for groundwater in the Berg, Olifants/Doorn and Buffels River 

catchments, as well as 15 from soil and sediment samples in the Northern Cape 

4. Expansion of a large database of groundwater 18O and 2H values along the west coast of South Africa 

5. Ongoing analysis of 18O and 2H values for rainwater at several dedicated sampling sites. 

6. 34 34S values on heuweltjies soils and associated groundwaters. 

This year we continued to expand our work examining groundwater quality and the role of heuweltjie 

development on the salinization of groundwater along the west coast of South Africa. Heuweltjies are 

termite mounds that dominate the landscape along much of the west coast of South Africa and are 

known to be saline. Soil profile mapping and saturated paste extracts on over 300 samples from two 

heuweltjies indicates that there are downward geochemical gradients strongly indicative of downward 

percolation of water. The results suggest that salt from the heuweltjie is flushed out in irregular episodic 

rain events. The possibility of these increasing in the future due to climate change, suggests that the 

flushing of heuweltjie salts may become more problematic. The results also highlighted the role that 

termites play in transferring salts to the heuweltjie through consumption of vegetation matter. 

 

In addition to the above work, a large part of the hydrological modelling work focused on building a fully 

distributed JAMS/J2K model that integrates hydrogeological information to properly account for 

infiltration, percolation and net recharge in the different catchments. Availability of climate data in terms 

of both spatial coverage and continuity of climate records is the biggest challenge in this work and the 

postdoctoral researcher who is partly supported by Iphakade has spent a large amount of time collating 

and validating climate records from a wide variety of sources. The preliminary results suggest that 

weather station density is critical to the quality of the hydrological modelling results and as a result, new 

coding has been developed to specifically evaluate the role of weather station density on the relative 

importance of individual hydrological response units, which are used to build the hydrological model. 

Of the 2019 students, three MSc students have submitted their theses. Ms Vermooten graduated in 

December 2019 whilst Ms Zita Harilall and Ms Yaa Agyare are currently on track to graduate in April 2020. 

The BSc honours student completed her projects successfully at the end of 2019 and graduated in the 

December graduation ceremony. Both continuing PhD students are on track to graduate either in 
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December 2020 or April 2021. We currently have four manuscripts in submission and are waiting for 

reviews. The research group continues to grow and make productive connections with collaborators both 

in South Africa and internationally. In addition to the existing collaborations at the University of Lausanne, 

Switzerland and the Institute for Isotope Climatology and Environmental Research, in Hungary (formerly 

part of the Hungarian Academy of Sciences), we have expanded our collaboration to include The Friedlich-

Schiller University in Jena, Germany (development of the JAMS/J2K hydrological modelling code) and the 

National Institute of Agronomy in Tunisia (isotope tracing of groundwater and salinity issues). All these 

collaborations, in conjunction with Iphakade funding have provided opportunities for student research 

exchanges which are wonderful opportunities for the students to grow as individual researchers. We are 

continuing to work on a research visit to Drs Philippe Negrel and Romain Millot at the BRGM in Orleans 

France on the heuweltjie project. 

 

8. The Critical Zone of South Africa: Unravelling the dynamics of its 
complex co-evolving geo-ecosystems – University Freestate 

 

The University of the Free State manages the above project which is encompassed within the broader 

Iphakade global change program.  This sub-project aims to research the sustainable exploration and 

exploitation of Southern Africa’s natural resources; including groundwater, energy, and minerals.  The 

region of specific focus is known as the Critical Zone, extending from the top of the vegetation canopy 

through land surface, vegetation and water bodies down to, and including, the zone of freely circulating 

groundwater.   

 

During 2019, a total of 15 students received support for their research.  Four of these were enrolled for 

their Ph.D. studies, while 11 were enrolled for their M.Sc. studies.  The projects that these students were 

engaged with fell largely in the Geology and Soil Science fields of speciality.  The diversity of topics ranged 

from “A geochemical and petrological investigation of birfurcating chromitite layers of the UG1 at the 

Impala Platinum mine, Rustenburg” to “Response of wetland indicator grass species to degree of soil water 

saturation”.   

 

Funding through the Iphakade program remains vital for these students, since the majority of these 

students would not be able to proceed with their post graduate studies without this financial support.  

Financial support is also indispensable, because not only the bursary, but also tuition fees, living expenses, 

and associated running expenses are covered.  The opportunities to converse with other students within 

the broader Iphakade community, to present their findings at the Iphakade conferences, and to enhance 

their basic skills through workshops do not exist in other programs that I am aware of.  These opportunities 

for capacity building and development are very valuable and highly appreciated. 

The Iphakade funded students: Tlhokomelo Motema, Khanyisile Ncoyi, Klaas Seepamore obtained their 

M.Sc. Agric degrees during the June 2019 graduation ceremony, while Gail Lebuchwane and Tshiamo 

Setsipane obtained their M.Sc. Agric degrees during the December 2019 graduation ceremony. 
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9. Africa Alive Corridors: a trans-disciplinary analyses of Africa- Mandela 
University 

 

AAC aims to tell the geologic, biologic and cultural ‘transdisciplinary autobiography’ of Africa along 20 

corridors, each with 20 heritage nodes.  This project is part of a global initiative to stem the 6th extinction 

and deal with global climate change. More than 200 scientists, research students and artist are working 

collectively on a 21 book series and videos and writing unique time-line stories, including the heritages 

linked to ‘Out of Africa’ and ‘Into Africa’ colonisations (see belwo) The first 2 books will be published 

through Springer by end 2020.  Three Iphakade graduate students are presently involved in this project and 

one PhD student is coordinating Corridor 9 – Western Rift Valley – Extreme fish diversity in the great lakes. 

 

   

 

                                                  

 

 

 

 

Figure 9.1:  Africa Alive Corridors project Logo. The 20 corridors are highlighted in as yellow lines.  

Introduction 

Around a 100 years ago it was inconceivable that we could take a photograph of the Earth from out there 

in space—showing its immeasurably beautiful mosaic of ocean, continent and atmosphere! And it was 

inconceivable that we humans could be on track towards causing such profound havoc on this most 

exquisitely wonderful and biodiverse of all known planets. Yet, within the span of just three or four 

generations, we have touched both ends of that spectrum: the technical genius and the depraved plunder!  

Why Africa, Why Corridors [image of Africa & corridors] 

Why Africa 

Africa is the womb of our species, modern humans, Homo sapiens! It is here in Africa that we took every 

step of our evolutionary journey over the past 10 million years. Each step, from being one with the apes in 

the equatorial forest to walking ever-more upright with ever-more expanding brains in the game of survival 

out on the expansive savannah woodlands and grasslands.   

This journey took us across the geo-biodiversity hotspots of the world, across the heartland of the former 

Gondwana supercontinent, across the Mother continent. Indeed, we can trace our evolutionary journey 

through life from some 4-billion years ago to the present more fully in Africa than on any other continent. 

From the earliest known microorganisms on the earliest bits of emergent landscape to the earliest 
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vertebrates, tetrapods, mammal-like reptiles, mammals, primates and apes, we can trace our footsteps 

here in Africa more fully than elsewhere. 

 It is from Africa some 70,000 years ago that we modern humans—still hunter gatherers--colonised the 

world. It was outside of Africa that the next earth-changing revolutionary steps were taken: from the 

Agricultural Revolution (in the Middle-East, around 10,000 years BP), to the Scientific and Industrial 

Revolutions (in Europe, through the past few centuries).  

It was particularly with the building of ocean-going vessels and navies, starting with Henry the Navigator in 

Portugal, 1418, that the world recolonised and partitioned Africa—as industrialised man. And hence, one 

of the greatest and least worthy of ironies.  The peoples of Africa, the Mother continent, now with a 

population topping a billion, suffer the greatest—from poverty, joblessness, malnutrition, disease, lack of 

education to internecine warfare, crime and dysfunctional governance! 

 Africa is endowed with the greatest spread of natural resources, from her geological riches including gold, 

platinum and diamonds to her wilderness with its unsurpassed plant and animal diversity! Yet her peoples 

suffer the greatest of any globally; and her indigenous plants and animals are disappearing underfoot as 

never before. 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

(a) 
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Figure 9.2: (a) Design of 20 Africa Alive corridors, each with unique stories that best cover the global history 

from 4 billion years ago to the present (b) Africa with precolonial countries, left, overlayed by post colonial 

nations (Red lines), right 

 

2 Iphakade MA students from the Art Faculty and one PhD student in science faculty at NMU, as well as a 

number of students in the Architect Department and a PhD student in the science faculty are collaborately 

engaged to tell, and graphically design, Africa stories along the Corridors. In addition, a student in film 

making has started to make ‘Mandela Talks’, covering a range of Africa stories linked to the corridors. The 

project is using the Africa data/stories towards designing university foundation courses focused on Africa. 

A 2020/2021 goal is to start introduce  ‘Mandela Talks’  on mobile phones for university students, especially 

with the aim to decolonise the minds of undergraduate and graduate students; and to engage them in 

Africa stories, past and present.  From 2020 on, 20-30 Masters and PhD Students will be encouraged to 

take on specific Africa Alive Corridors for their thesis.  Presently, two corridors (Lungs of Africa [Corridor 7] 

and Eastern Africa Rift [Corridor 8]) have already been allocated to presently registered students.  

(b) 


