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1. Introduction

Iphakade – End of the Year Report - 2017/2018 

Iphakade links earth systems science with earth stewardship goals, increasing needs for greater 
transdisciplinarity, greater geotechnical skills development and social cohesion.   

This 2017/2018 report is the first Iphakade annual report of ‘Moving Iphakade Forward’. The program is 
planned for 3 years, ending in 2020. 

The present Iphakade program has 10 transdisciplinary themes shared between 9 universities across the 
country - Mandela University, University of Fort Hare, Walter Sisulu University, University of Western Cape, 
University of Cape Town, Stellenbosch University, University of Pretoria, University of the Free State, 
University of North West.   

93 graduate student enrolled in 2017. Because of the delay in releasing the 2017 funding (in September 
2017) some students dropped out of the program or where not able to complete their research. In addition, 
there was no opportunity after September to still hold an annual Iphakade student workshop.  

In anticipation of a NRF carry forward in March 2018, NMU agreed to advance sufficient funds to enable 
Iphakade student to register with partial bursaries, so that by mid-February 2018, the Iphakade student 
number increased again beyond the minimum aim of 100. Following the 2017 delays, we expect an increase 
in MSc and PhD completions during 2018. 

2. Iphakade Student Statistics 2017/2018

Total number of Iphakade students enrolled and graduated 

 At the end of 2015, a total of 224 PhD and MSc students had graduated in Inkaba yeAfrica, the forerunner 
of Iphakade (for a more in depth historical overview see annual report 2015/2016). A decision was made 
then to reduce the student number closer to 100 in order to better manage the mentoring needs of young 
researchers. This number was achieved only by early 2018 (103 students; Figure 1). A notable decrease to 
90/93 in 2016/2017 was in part linked to University challenges and closures during 2016 at all universities 
across the country; but also due to the anticipated end of the Inkaba yeAfrica program by year 2016/2017, 
which forced project mentors to agree that no more new PhD students should be registered after 
2015/2016. This decision was reversed when DST/NRF agreed during 2016 to extend the Iphakade program 
for another 3 years. 

In addition, from about mid-2016, Iphakade-linked universities closed for many months so that its graduate 
students were unable to continue with their laboratory and/or other research projects. This resulted in 
having to renew their registrations in 2017 to complete their dissertations for examination. This disruption 
also caused students in several Iphakade programs to drop out; and it caused significant financial difficulties 
for these remaining students, because funds for re-registration and extended research time had not been 
catered for. AEON put aside R2.1 million of the 2016/2017 funds to carry forward for use in early 2017. 
These funds were released by mid-2017, but the number of students that graduated by end 2016 and end-
2017 remained low (9 per year; Figure 2.1).  
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By early 2018 the student numbers have increased once again to the planned level of about 100. It is 
anticipated that a significant number of 2016/2017 students will graduate during 2018 in universities that 
have mid- year graduations. 

All Student projects are summarized in Appendix I. 

Figure 2.1 Number of students enrolled from 2014 to 2018. 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. 

2017 Iphakade student make-up relative to previous 2 years 

The largest student participation continues to be at MSc level (64). The difference in numbers between 
MSc and PhD students, which had almost disappeared in 2016, has more than doubled (Figure 2.2). A small 
group of honours students (7) is retained. Note that no honours students graduated in 2016, as they were 
also not always able to complete their research projects because of disruptions (Figure 2.3).  
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Figure 2.2 Changes in the total number of students; and the total number of specific degree candidates, 
from end-2015 to end-2017.  

Figure 2.3 Number of Iphakade students graduated. Note the sharp decline in 2016 and 2017 graduations
(and no honours students) mainly related to university unrests and delays in funding early in 2017 related to 
change from Inkaba yeAfrica to Iphakade  

In terms of gender and race (Figure 2.4), the ratio male: female students changed significantly from 2015, 
when it was greater than 2: 1; to near equal in 2017. Similarly, whilst the ratio of black: white students was 
2.5: 1 in 2016, this decreased to near equal (1.2: 1) in 2017. This reflects both a decrease of more than 20% 
in the number of black students and an increase of nearly 50% in the number of white students. The reason 
for this significant change is not clear. It would be interesting to establish if this was directly related to the 
unrests in 2016/2017, which likely affected black students more than white students.    
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A summary of all these changes over the last 3 years is provided in Figure 2.5 

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. 

Figure 2.5. Summary of changes in designated groups in Iphakade over the last 3 years. 
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reviewed journals; the total for the 2017/2018 year (up to February 2018) was 31 (see Appendix II), 
including a chapter in a 2018 book of an international publisher (Figure 3.2).  

The total Iphakade publications in peer reviewed journals reached 160 by end 2017 

Figure 3.1 Number of publications in international reviewed journals and book. 

3.1 Selected highlights from Iphakade publications 2017/2018 related to 
Resources  

As South Africa intends to mitigate its carbon emissions by developing renewable energy from solar, wind 
and hydro, it also needs to investigate alternative energy sources such as natural gas, nuclear and 
geothermal, whilst keeping a critical eye on related environmental issues linked to exploitation of its natural 
resources (for example Acid Mine drainage linked to mining). Many Iphakade projects are closely linked to 
these issues, as its ongoing publication emphasize. Below are some selected examples:

Shale Gas: creating a scientific and social baseline across the Karoo in anticipation of exploration 

 A Chapter with a focus on South Africa was included in an international book covering socio-economic and 
political issues of global shale gas developments (Chapter 9 (p342-370) – South Africa - Trying not to repeat 
history: are shale gas development broad-based economic development compatible? -see Figure 3.2). The 
chapter forms the foundation of an Iphakade PhD student working as a member of the large Karoo shale 
gas baseline research team (see section 5.2). 

A growing number of Iphakade papers in peer review journals also deal with the scientific and technical 
aspects of potential shale gas in the Karoo, reassessing the total preserved and extractable gas, as well as 
recording natural micro seismic ‘noise’, deep and shallow groundwater reservoir chemistry and flow, as 
well as response of natural vegetation to fracking fluids through controlled experiments (see Appendixes I 
& II) 

21

38

31

Publications

2015 2016 2017



8 

Figure 3.2: Front/back page “The Shale Dilemma”, edited by Shanti Gamper –Rabindran; Univ Pittsburgh Press, 2018. 
Chapter 9 (p342-370) – South Africa - Trying not to repeat history: are shale gas development broad-based economic 
development compatible? (B Morkel and MJ de Wit). 

Nuclear Power: Identifying new sites for future Nuclear Power stations. 

Soon serious decisions may be made about South Africa’s plans to build new nuclear power stations. But 
before any of this can happen, who will decide on the viability of selected sites on which to build new 
nuclear power plants? One suggested site is at ‘Thyspunt by the Sea’, some 10 km west of St Francis Bay 
and 90 km from Port Elizabeth, comprising a relatively flat area of hard rock close to sea level, buried by 
fossil- and dynamic dune-sands, covered by wetlands and fynbos, mottled with Khoisan and other 
archaeological heritage sites, and flanked by a rocky shore line hugging a 2 km sandy beach along Thysbaai. 

The first scientific work has now been published in detail based on the outcome of an Iphakade MSc student 
Debbie Claassen: “Site specific geoscientific characterization of Thyspunt, South Africa – an area identified 
for the proposed construction of a nuclear power plant” (South African Journal of Geology, 120. 459-476; 
see Appendix II ).  

A technical evaluation of these scientific results was published by AEON (Technical Report Series No. 3): 



9 

Figure 3.3: Front page of technical report related to a potential nuclear power plant site at Thyspunt, Eastern Cape. 
The Report was widely reported in the print media, including in ‘Business Day’, and Radio/TV. 

Recent Iphakade work has suggested that there may be high risks at Thyspunt related for example to 
Tsunamis. Little is known about such potential Tsunami risks related to far field large earthquakes, 
especially along the Indonesian subduction Zone, and local large earthquakes related to offshore sediment 
slumps. In 2018/2019, a new seismic vault at the Butterworth Campus of Walter Sisulu University (WSU), 
where the station will not be prone to noise on the data due to ocean wave action, will link up with a similar 
vault installed during the last Iphakade phase at Nelson Mandela University (NMU). Together these seismic 
stations will enable early warnings of tsunamis, as was as local earthquakes related to south propagation 
of the East African Rift. This will enable advice for National Disaster Management and engineers of large 
structures such as dams, buildings and Nuclear Power stations on seismic risk. Paleo-tsunami studies along 
the east coast of South Africa is being carried out by coastal sedimentology researchers. Tsunami risk along 
the southwest coast of the Indian Ocean coast due to the fact that the buildup of off shore sediment will 
become unstable and plunge over the continental shelf into the abyss.  This will cause a vacuum and 
backwash response that could result into large waves running onto the coastal regions.  

Geothermal Energy 

The regional low-enthalpy geothermal energy potential of South Africa should be further researched for 
consideration of low-enthalpy geothermal energy as a renewable energy option. This forms part of 
Iphakade PhD student Taufeeq Dhansay’s research, the major results of which he published in 2017as: 
South Africa’s geothermal energy hotspots inferred from subsurface temperature and geology (South 
African Journal of Science; 113(11/12; see Appendix II).   
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Figure 3.4. Schematic illustration of a binary fluid enhanced geothermal system related to surrounding fracture-
controlled geological features. 

Low-enthalpy geothermal energy is becoming increasingly popular around the world, largely as a result of 
technological advances that have enabled energy to be harnessed from relatively low temperature sources 
(Figure 3.4). However, geothermal energy does not form part of South Africa’s future renewable energy 
scenario. This omission may be related to insufficient regional analysis of potentially viable geothermal 
zones across the country. Dhansay considered existing subsurface temperature and heat flow 
measurements and performed solute-based hydrochemical geothermometry to determine potentially 
anomalous geothermal gradients that could signify underlying low-enthalpy geothermal energy resources. 
He correlated these findings against hydro/geological and tectonic controls to find prospective target 
regions for investigating geothermal energy development. Dhansay’s results show a significant link 
between tectonic features, including those on-craton, and the development of geothermal potential 
regions. In addition, potential regions in South Africa share similarities with other locations that have 
successfully harnessed low-enthalpy geothermal energy (see Figure 3.5) South Africa may therefore have 
a realistic chance of developing geothermal energy, but will still need additional research and development, 
including new temperature measurements, and structural, hydrogeological and economic investigations. 

These results were widely discussed in the media and published as an article in the ‘Business Day’ 
https://www.businesslive.co.za/bd/national/science-and-environment/2017-12-05-scientists-urge-the-
use-of-geothermal-energy/) 

https://www.businesslive.co.za/bd/national/science-and-environment/2017-12-05-scientists-urge-the-use-of-geothermal-energy/
https://www.businesslive.co.za/bd/national/science-and-environment/2017-12-05-scientists-urge-the-use-of-geothermal-energy/
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Figure 3.5: Graphical overview of the calculated geothermal gradients across South Africa. Map includes major 
tectonic contacts and structures, seismic activity and earthquake focal mechanisms and hot spring locations.  
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4. TAKING IPHAKADE FORWARD – 2017/2018

4.1  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, forexample, 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.  

4.2 10  transdisciplinary Iphakade themes 

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



13 

4.3 Events and Achievements 2017 

4.3.1 Improving transdiciplinarity in Iphakade’s Global Challenges program 
Only one meeting was held between the student supervisors to plan going forward. The meeting was held 
on November 29 at Mandela University. This delay was directly linked to the late (September) release of 
2017/2018 funds. Plans for 2018 were explored. One of the most important issues was to resurrect the 
annual student meetings where Iphakade students present their work and participate in short courses. The 
lack of funds in 2017 did not allow for such a meeting. The 2018 will be organized by Iphakade team at the 
University of the Free State. A final date will be decided by end March 2018. All students and their mentors 
are expected to attend.   

4.3.2 Enhancing basic skill development of all Iphakade students 
In line with the goals of Iphakade to improve analytical-statistics skills, a spatial-statistics course 
and an advanced numerical modelling course for hydrogeology were held at Mandela University. 
The latter course from, 10th to 12th March 2017, was presented by Prof Dr. Ulrich S. Ofterdinger of 
the School of Natural and Built Environment Queen's University, Belfast, Ireland, following general 
student presentations.  Below is the outline of the course that was attended by 20 students. 
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Figure 4.1: 2017 Eastern Cape Groundwater Division – Numerical Groundwater Modelling short course 
programme. 

4.3.3 Improved Field Observation Skills 
Coastal and terrestrial geo-bioscience research field camps 

It is clear that many BSc and BHonours 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 partly linked to the financial 
restrictions at universities as well as lack of time for academics to pursue this vital skill development. 
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, a comprehensive roadmap for annual geo-bio field schools was designed by Bastien 
Linol and colleagues. During 2018 it is anticipated that a first field school will be help in the Eastern Cape. 
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4.3.4 Open Online Communications through MOOCs (Massive Open Online Courses)           

There is a growing need for greater science communication across South Africa and Africa. During 2017, 
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.  

In 2016, AEON helped out with one of the UK based courses, and in 2017 a technical UK team spend time 
in South Africa to enhance their Global Ocean Science MOOC with South African land and seascapes. The 
South African collaboration was successful and has been asked to contribute again to 2018 MOOCS. 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. The first Iphakade movie (a Mandela Talk, presented for 
the first time at the opening of the Ocean Science Campus at NMU) 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 approached us to engage in a similar 
manner with them and group of students in Cameroon. This will develop into a Iphakade student project 
in 2018. 

5. 10 Research Topics and 70+ Projects
(Details of students and their projects/achievements are given in Appendix I) 

5.1 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 

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.  

Ongoing Sub-projects: 
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5.1.1         Marine Geophysics - Seismic magnetic interpretation of selected areas along the 
Western Indian Ocean.        

This project is run under the leadership of Prof. Doucouré at NMU. A South African MSc student participated 
in a 2 months Ocean University program aboard a French Ocean Ship organized by the French ocean science 
institute Ifremer, in Brest. The ship cruised across the eastern Indian Ocean and its islands to conducted 
marine geophysics experiments, the data of which is being used by the student for her research. 

5.1.2        Evolutionary GeoEcosystems - resolving links between Africa and Madagascar 
following break up of Gondwana. 

This project to resolve the co-evolution of Africa’s eastern margin and its primate fauna with connections to 
Madagascar is run by the APIES group, under the leadership of Prof Masters, based at University of Fort Hare 
and 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 …… 

The reason for this lack of knowledge about their common ancestors is linked to a lack of knowledge 
about the geoscientific evolution of the Indian Ocean. One of the main aims of the Indian Ocean project is 
resolve some of these unknowns and to better understand the origin of related primates on both sides 
flanking the eastern Indian Ocean (see Figure 5.1, for example).  

Figure 5.1: (left) Lepilemur leucopus (white-footed sportive lemur) from Berenty, SE Madagascar; (right) 
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. 

The aim in this project then is to compare the evolutionary histories of primates in Africa and Madagascar with 
geotectonic events involving the two landmasses. In October 2017 the team undertook field-work in south-eastern 
Madagascar to allow PhD student to complete data collection to study of the evolution of lemur diets in one of 
the three major clades of living lemur including Lepilemurs. This evolutionary relationship has only recently been 
clarified using molecular techniques. These sportive lemurs are the smallest living folivorous primates, weighing 
between 600 g and 1.2 kg, depending on the species, and their ability to deal with a poor quality diet of leaves is 
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a mystery. It has been suggested that they re-ingest the first faeces of the activity, as rabbits do, to pass them 
through the gut a second time. This project is investigating this possibility. 

In addition, investigating the evolutionary link between the leaf-eating practiced by the lepilemurs and the gum-
feeding that characterizes the diets of some dwarf lemurs is ongoing. A popular theory among evolutionary 
primatologists is that the ancestral primate was small-bodied and ate gum, much like a living mouse lemur. Thus 
far, the work has demonstrated that mouse and dwarf lemurs evolved their small body size secondarily, probably 
as a result of the highly unpredictable environment of Madagascar that has existed since the late Miocene (7-11 
million years ago). Gum-feeding in lemurs thus appears to have evolved from a leaf-eating precursor that was 
probably larger than living lepilemurs. Lepilemurs reduced their body size to minimum possible for a folivore. 
When their sister clade reduced their body size even further, they took up gum-feeding.  

The PhD project explores the consequences of this scenario. 

A second part of the project involved experiments on wild captured (darted) mouse lemurs (Fig. 5.2) fed with the 
gums of their major food trees, to measure the period that the gum remained within the gut during its digestion, 
and to assess the nutritional and calorific content of this dietary source. Faeces and gum samples were collected 
for nutritional analyses at Hamburg University, Germany.  

Figure 5.2. Darting and physical examination of mouse lemurs for experiments- lemurs are released at their sites of 
capture after experiments  

The APIES group have establishment widespread collaborations with scientists and vetenarians in 
Madagascar and have initiated a MoU between the University of Antananarivo and Nelson Mandela 
University. The group published three papers in 2017 relating to this project (see appendix II) 
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5.1.3 Increasing Collaborative Indian Ocean Science 
There is a great need to improve our understanding of the origin, evolution, economics and socio- and eco-systems 
of the Indian Ocean, which remains the least studied of all oceans. To facilitate this better collaboration amongst 
the circum  and intra Indian Ocean communities is needed (see preliminary map below). Iphakade hopes to play 
a leading role. To start this, AEON organised a national workshop was held at NMU on 21 September 2017 with 
20 invited national scientists, and two international ocean scientists (France and UK; DST/NRF was also 
represented). The workshop was attended by more than 60 scientists. 

Figure 5.3: Location of major Ocean and marine Science Centers of the Circum- and Intra- Indian Ocean 

Below is a copy of the workshop program: 
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One aim was to gain traction to apply for NRF funding for an International Indian Ocean Conference for 2018. This 
application was part successful, with NRF pledging R 0.5 Million (25% of the requested funding) and planning is 
underway to facilitate this conference in late 2018 or early 2019, calculated to cost 9n the order of R6 million. 
Fundraising is presently ongoing. For general overview of the potential conference topics and workshops, see 
below:  
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International Conference at Nelson Mandela University - 2018 

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 

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 propose a transdisciplinary Indian Ocean Commons Consortium to  pave the 

way through a first Indian Ocean Rim Conference hosted by South Africa  
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The following subtopics will be used to design the content and invitations for the conference 

1. Gondwana Break-up, seafloor spreading and Indian Ocean tectonics
2. Indian Ocean passive margins and sedimentary basins
3. Indian Ocean Circulation - past and present
4. Ocean Upwelling, Pulses, Eddies and Coastal Marine Processes
5. The Agulhas Current revisited
6. Paleo-oceanography of the Agulhas Current System
7. Complex Indian Ocean systems response to Indonesian Gateway flux
8. Opening the Drake Passage and linked changes to Antarctic-Indian Ocean fluxes
9. Tectonics, Micro-continents, Ecosystem Shifts & Catastrophic Extinctions
10. Island Biogeography, Gateways to the Pacific and Evolving Gene Flows
11. Ecosystem response to hypervariable climates on the Indian Ocean margins
12. Mantle processes, volcanism and atmosphere connectivity ─ past and present
13. Hydrothermal Vents ─ Chemicals from the mantle to the hydro-biosphere
14. Hydrothermal Vents, Code-Breaking of Indigenous Genes and Origin of Life
15. Continental shelves, coastal geology and vulnerability to geo-hazards
16. Marine spatial planning and ecosystem services
17. Spatial mapping and management of marine biodiversity patterns
18. Marine mammals as sentinels for Ocean Health
19. Marine soundscapes: defining species’ communication systems through acoustic signals
20. Indian Ocean Roots & Routes, Cultural Exchange, Heritage and Maritime Tourism
21. Routes across the Indian Ocean: Historic Archives of Climate Change
22. Linking Indian Ocean cultural heritage to the Ocean Sciences
23. Marine food security  and socio-economic vulnerabilities along the Indian Ocean Rim
24. Citizen Science along the Indian Ocean Rim and Ocean Islands.
25. The Power of Tectonics: Closing the Asian Gateway ─ Lessons for the Future
26. The Power of Climate Change: Indian Ocean Acidification ─ Lessons from the Past
27. The Power of Transdisciplinary Collaboration across the Indian Ocean Commons
28. Governance and Security in the Indian Ocean

In the context of a national emphasis on Ocean Economy through skills development and research, Iphakade is 
strengthening its Ocean Sciences contribution through student and postdoctoral projects focusing on the Indian 
Ocean Commons, its physical habitat and resources, as well as life and health in the ocean. 
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5.2 Karoo Baseline studies in anticipation of Shale Gas Development 

5.2.1 A transdisciplinary approach 
Recently two public reports related to SGD in the Karoo released by the South Africa Academy of Science 
(ASSAf) and the CSIR (SEA) both identified the urgent need for baseline studies as the most important 
research required over the next 3 years. In 2015 AEON initiated such a transdisciplinary 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 M&D 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. 

Presently (2018/2019) more than 35 students from 10 different departments (5 faculties) are 
participating in in 4 linked topics: 

IPHAKADE BASELINE RESEARCH PROJECTS 
in anticipation of SGD (Shale Gas Development) across the South-Central and Eastern Karoo 

SYSTEMS PROJECTS FACULTY/ 
DEPT TYPE 

EARTH
Geology 

Geophysics 
Geochemistry 

Geomorphology 
Gasses 

Stratigraphy of the main Karoo Basin and Gondwana equivalents Geoscience PD 
Micro-seismicity based on ambient noise and broadband wave 
field Physics PD 
Micro-Seismic velocity inversion and 3-D tomography of the 
Karoo Basin Geoscience PhD 

Testing local microseismic swarms Geoscience MSc 

3D Magnetotelluric Modelling of deep water reservoirs Geoscience MSc 
Airborne geophysics for subsurface architecture and natural 
resource detection Geoscience MSc 

Characterising brittle deformation structures of the critical zone Geoscience PhD 
Surface and subsurface geometry and petrology of dolerite sill 
and dykes Geoscience PhD 
Metamophism and fluid migration adjacent to dolerite dike and 
sill contacts. Geoscience MSc 

Tracing geochemical evolution of Karoo Black Shales Geoscience MSc 

WATER 
Surface 

Ground-water 
Deep-water 

Soil 

Mineralogical and chemical composition of groundwater Geoscience MSc 

Groundwater chemistry and aquifer connectivity Geoscience PhD 

Geochemical characterisation of the shallow water aquifers Geoscience MSc 

Age and origin of groundwater Geoscience MSc 
The prevalence of methane in the shallow groundwater aquifers 
of the Karoo and the origin thereof Geoscience 

MSc 

Distribution of uranium (U), molybdenum (Mo) and mercury (Hg) 
bearing minerals as potential sources for toxic elements in 
ground-and-surface water 

Geoscience 
MSc 

Groundwater aquifers of the Karoo in the Eastern Cape Geoscience MSc 
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In the context of the Karoo Shale Gas Baseline Project, it is important that markers of ecosystem change, 
and surface visual indicators of such change be monitored, and statistically analysed. Such monitoring will 
be based on spatial changes of termite mounds as ecosystem biomarkers; soils and vegetation as chemical 
markers, Unmanned Aerial Vehicle (UAV) for spectral imagery, and real-time video monitoring. Ambient 
seismic noise is also used toward understanding energy systems during the various phases of resource 
exploration and exploitation. In the application to shale gas baseline research, ambient seismic noise 
tomography is being used by AEON to construct three-dimensional shear velocity model of the south-
eastern Karoo Basin. The ambient noise technique is a passive seismic approach that has significantly lower 
environmental impact compared to the conventional (active) seismic technique, particularly important in 
a sensitive Karoo ecosystem.  Work done to-date reveal the presence of two different velocity regions down 
to 5-km depth in the eastern Karoo, from the Cape Fold Belt to the Algoa Basin (see appendix II for 
publications).   

Geochemistry of hydrocarbon gases associated with formation 
waters Geoscience PhD 

Geochemistry of Radon in the groundwater Geoscience MSc 

Characterisation soils using spatial statistics of termite mounds Geoscience MSc 

Landscape functionality and spectral analysis  Geoscience PhD 

LIFE 
Ecology 
Botany 
Zoology 

A Diatom early warning system to detect surface and 
groundwater contamination Life Science PhD 

Invertebrate assemblages in lakes and wetlands Life Science PhD 
Controlled laboratory experiments using fracking fluids on 
Succulent and Thicket vegetation Life Science PhD 
Controlled field experiments using fracking fluids on Succulent 
and Thicket vegetation Life Science MSc 

Mammals as ecosystem engineers Life Science MSc 
Spatial patterns of Karoo Ecosystems - integrating multiple 
mechanisms and spectral observations to understand natural 
versus anthropogenic factors  

Life Science 
MSc 

PEOPLE 
Socio-Economics  

Public 
Participation  

Citizen Science 
Risk & 

Regulations 
Land & 

Indigenous Rights 
Epidemiology 

Community impacts - history and dynamics Political 
Science PhD 

Developing local monitoring capacities within rural communities  Social 
Science PhD 

Agriculture livelihoods Social 
Science MA 

Climate change and organic/conventional farming in the Karoo Social 
Science MSc 

Land tenure rights Social 
Science MA 

Social designs and entrepreneurship Arts/Applied 
Design MDipl 

Endemic health and disease patterns Health 
Science MSUR 

DATA 
MANAGEMENT Big data integration and visualisation of multi-parameter IT Science 

MSc 

DOCUMENTARY Video-scientific documentary of Baseline Research Arts/Applied 
Design MDipl 

    
    



24 
 

 

Figure 5.4. 2016-2018 registered Iphakade students participating in the Karoo Shale Gas Baseline research 
team (including 5 mentors) in the AEON Commons. Several absent members were in the field. The two 
students on the right completed a PhD in micro-seismicity - Lucian Bezuidenhout (Physics Department - 
Tomographic imaging of the Eastern-Cape Karoo subsurface, with 2 article published in peer 
reviewed journals) and an MA in Film and Photography - Nadia Van der Walt (Arts Department – 
Documentary on Baseline Shale Gas Research – and the first ‘Mandela Talks’ - to be shown online 
and on TV). Two other students in the picture also competed in 2017, and nine other student in 
the picture will finish their graduate degrees in 2018.  

5.2.2 Developing rural Citizen Science  

One of the social system projects involves integrating local people into the baseline research program. To 
date, with the help of communities and municipality participation in the central Karoo around Craddock, 
we have engaged young unemployed people (all with Matric or equivalent technical training) to participate 
as the first Karoo Citizen Science teams. All participants were trained in groundwater-well sampling and 
smartphone data sharing and learning.  

Situated approximately 240 km north of Port Elizabeth, Craddock is one of the pilot study areas of the Karoo 
Shale Gas Baseline Study Program. Several community roundtable meetings yielded some recurring 
community concerns linking to the potential effects of shale gas exploration activity in the area – and this 
study addressed the major concern on the groundwater resource. Following a third community roundtable 
meeting, a working group was formed consisting of seven community members, who were an advisory 
team to the Cradock community and the Mandela University research team respectively. In collaboration 
with the working group and the groundwater monitoring expert from AEON, the PhD student leading this 
project developed a field guide, assessment tools and selection criterion for the recruitment of citizen 
science trainees focused on groundwater monitoring. 
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Following an extensive interviews of young people who applied for the opportunity (as advertised widely) 
a total of 13 trainees were recruited, of which 8 (2 males and 6 females) successfully completed a 
groundwater training course. The training took place on the local Cradock municipality owned farms 
(commonages), between August and September 2017, focusing on the hydro-census and groundwater 
sampling aspects, whose information was captured both manually (hydro census sheet) and electronically 
(using an AEON designed tablet with a customised application – Xoras; see Figure 5.5). 

            

Figure 5.5 – AEON-Iphakade designed App – Xoras   for Citizen Science Water Testing  

Information collected included groundwater related features, abandoned or working boreholes, potential 
sources of contamination, and flow-rates of water sources. A groundwater sampling procedure was 
followed and participants were trained accordingly. Sampling equipment was provided, and the two 
monitoring activities were carried out on 8 wells identified through purposive sampling in collaboration by 
the Citizen Science group under guidance of a groundwater monitoring expert and local municipality 
agricultural officials. Among identified features during the hydro- census and sampling exercises significant 
variations in water characteristics (such as the electrical conductivity) were tested against surrounding 
environments. This project demonstrated the value of citizen science to gather data set across a large 
geographic area while providing opportunities for non-scientists to understand their surrounding 
groundwater resources environment and how to conduct appropriate management processes related for 
example to future shale gas fracking processes. Pre and post training evaluation tests were held,  
certificates awarded to the eight trainees during a 3-day workshop (5TH – 8TH November 2017; see Fig 5.6), 
in recognition of successful completion of the citizen science groundwater monitoring training. An 
extensive thesis is currently under construction, which details the theoretical background of the study, the 
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citizen science strategy adapted with the resultant outputs of the groundwater monitoring skill 
development process. 

 

                                                                             

Figure 5.6. Rural Water Citizen Scientists – top: field training sessions; bottom – after theory training-course 
and receiving completion certificate at Mandela University (front row, second from the left, PhD student 
Nyaradzo Dhliwayo leading the Citizen Science program)   

 

5.2.3 Some examples of specific baseline research studies            
Two students successfully completed their MSc related to possible natural hydraulic connectivity 
between deep groundwater reservoirs (> 300 m) and shallow aquifers (< 300 m) in the Karoo Basin. 
using selected isotope signatures (δ18O, δ2H, δ13C, 3H and 14C). This project successfully showed that 
there is ongoing connectivity deep old saline groundwater and modern groundwater from shallow 
aquifers in the south-central part of the Karoo Basin. The student (Sinazo Dlakavu) interpreted the 
cause of this natural connectivity to reactivated fault systems related to Cape-Karoo tectonics. It is a 
major challenging step forward towards designing future tests to establish leakage related to fracking 
processes in this region.  
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Another MSc student completed new modelling, based on mineral chemistry, to test potential paleo- and 
modern shale gas leakage close to Karoo dolerite sills and dykes. This project provides a new relatively rapid 
quantitative approach to establish the role of such leakage in driving paleo-climate change. 

In addition, successful natural ecosystem monitoring over the last 3 years in the laboratory (e.g. testing 
plant-growth (PhD completed-2017), insects (PhD completed -2017) and micro-organism (diatoms; PhD in 
progress) responses subjected to fracking fluids) has now moved to testing at pilot plant scales on selected 
land areas made available by farmers and municipalities.  

Extensive measuring methane leaks into the groundwater systems using a unique (for SA) portable stable 
isotope lab (Picarro), is ongoing towards creating a Natural/Agriculture methane baseline leakage map 
across the Karoo.  AEON has developed geophysics and remote sensing instruments on low-flying vehicles 
(drones and gyrocopters) that measures subsurface properties and changes, and developed new numerical 
modelling skills for graduate students to integrate big data. One of the world’s leading experts in this field 
(Queens University, Ireland) provides an annual theory and practical course to facilitate this; in 2018 this 
expert will spend 6 months in SA to engage with other Iphakade students and geo-hydrologists across SA.  

Finally, a 2016 MSc student Naledi Chere and a postdoctoral researcher Bastien Linol, together with 
scientists in Germany published their recalculated shale gas potential in a hot spot region across the 
southern Karoo*. These numbers turn out to be very substantial. This type of analysis is important to 
continue because presently there is much debate about shale gas development in the Karoo, especially 
following other recent scientific work that claims that there is little is any extractable shale gas in the 
Karoo.  
-------------------------------------- 
*Lateral and temporal variations of black shales across the southern Karoo Basin- Implications for shale 
gas exploration N. Chere,et al., 2017. SA J Geology, 2017, 120, 541-564. See Appendix II) 

 

5.2.4 Towards Baseline Drilling and hydraulic fracturing and building capacity through 
a Science and Technology Centre  

Building on the recommendations of the ASSAf Shale Gas report to DST (2016), concerning the readiness 
of SA for SGD industry, AEON has designed and evaluated costing of a  technical drilling college to be hosted 
in a rural Karoo Town, with aims to link local school leavers with S&T leaders/professionals, academics and 
Industry. Practical drilling-learning will be based on a controlled fracking site (3-4km depth); a geothermal 
pilot plant (4-5 km depth, and a deep science borehole (10 km depth, with participation of ICDP –
International Continental Drilling Program). The aim is to create a facility that can deliver skills ranging from 
drilling ground-water wells for rural communities, for agriculture, specially, but not exclusively for emerging 
farmers; develop new drilling and monitoring techniques for industry (minerals and energy) and leading 
S&T experts in drilling technology and for deep underground science of the Critical Zone. There is presently 
no-where across Africa (including SA) where young people can learn drilling techniques in Technical 
Colleges or Universities, yet these skills will be increasingly needed for sustainable subsurface resource 
harvesting across Africa. Once established this will become the first specialized rural S&T learning center 
linking schools to cutting edge sustainability development and S&T.  

This proposal, effectively an equivalent of an SKA ‘Looking Down into the Earth’s Critical Zone’, was 
presented to the DG at the DST in October 2017.  
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5.2.5 New shale gas related baseline projects in place for 2018/2019  
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) 
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.  

6 Know Your Water: Determining the sustainability of Groundwater 
Resources through Isotope Hydrology 

 

An understanding of the inter-relationship between climate change and available water resources, and the 
implications of this relationship on socio-economic factors, is critical to the long term sustainability of the 
African economy. The most profound aspect of this inter-relationship is the predicted change in climate 
linked to dramatic reductions in regional, national and transboundary water budgets. This outlook has 
significant socio-economic implications for the region including our ability to reduce poverty, to protect 
food and energy supplies and to develop skills and capacity within the population.  
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The most critical aspect to understanding groundwater resources is to establish the linkages and feedbacks 
between global climate change and precipitation patterns, since precipitation is the primary recharge 
mechanism for groundwater. Whilst we have detailed records of precipitation volumes across southern 
Africa, information on the geochemical character of precipitation is poorly constrained within the scientific 
literature. This is a problem because geochemical tracers in groundwater are used to make interpretations 
about the source and volumes of precipitation entering the groundwater system, even though it is not clear 
how the geochemical character of precipitation varies spatially across the region.  

Summary of Project Status end 2017 (see detailed list of student projects in Appendix I)  

During 2017, this project had seven active students, 5 MSc students and 2 BSc Honours students. The 
projects all involved a range of different isotope tracers to tackle the broad problem of groundwater 
sustainability. This issue is particularly pertinent at the moment given the current drought situation in Cape 
Town and surrounds and the plans to use groundwater to supplement the municipal water supply network. 
The work has focused around two main issues, firstly groundwater quality, specifically with regards to 
salinization of groundwater and secondly, groundwater quantities and recharge processes. The projects 
are distributed over a range of field sites but have a core focus along the west coast of South Africa, from 
Cape Town in the Western Cape to Kleinzee in the Northern Cape. Much of the groundwater along this 
region is variably saline and this is mostly attributed to the fact that evaporation/evapotranspiration rates 
typically exceed rainfall rates. For this reason in this area, it is critical to understand the linkages between 
groundwater quality and quantity and ongoing climate change and climate variability and to critically 
evaluate where groundwater salts are coming from. In order to do this, a number of core objectives were 
developed which are:  

• To develop a comprehensive database of tritium activity initially with potential to expand into several other 
important tracers of precipitation including δ18O and δ2H ratios, chloride and sodium concentrations and 36Cl 
isotopes in precipitation and groundwater across South Africa through both a direct sampling campaign and 
via a crowd sourced citizen science campaign.  

• To develop a model for the distribution of tritium activities, δ18O and δ2H ratios, chloride and sodium 
concentrations and 36Cl isotopes in groundwater on a macro scale across South Africa. 

• To compare the model developed above with the known distribution of groundwater aquifers and especially 
transboundary aquifers across South Africa and neighbouring countries and assessment of recharge 
environment across country. 

• To differentiate the impact of processes occurring only in the groundwater system through the selected use 
of Sr, Mg and Li isotopes and to contrast these with isotopes of tritium, oxygen and stable hydrogen which 
are also impacted by atmospheric processes  

• To incorporate modelled climate change into the precipitation model to assess the evolution of groundwater 
sustainability and vulnerability in South Africa generally and the west coast of South Africa specifically. 

The Verlorenvlei field site on the west coast near Elandsbaai was the location of the most detailed studies. 
This area is an important agricultural region and the central goal was to understand the distribution of the 
groundwater quality and the recharge rates and to determine if current pumping regimes are sustainable. 
Hydrochemical studies on the surface water system, the shallow alluvial aquifer (a primary aquifer) and the 
deeper aquifer system (a secondary aquifer into the Malmesbury Group shales) indicates that the surface 
and shallow groundwater systems are variably saline but that the deeper aquifer has better quality 
groundwater. However, isolated occurrences of higher EC groundwater derived from the deeper aquifer 
system is interpreted to be the result of induced recharge from the shallow primary aquifer into the deeper 
secondary aquifer. This is consistent with groundwater modelling which indicates that pumping with the 
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Verlorenvlei catchment is near or at the maximum capacity and that the ecological reserve is being 
threatened. Modelled, simulated and calculated recharge rates all indicate that the highest recharge rates 
are in the Piketberg Mountains via the TMG aquifer and that this aquifer recharges the secondary aquifer 
which subsequently provides base-flow to the Verloren River which is the main feeder river to the 
Verlorenvlei estuarine lake. To further quantify the role of different tributaries in sustaining the 
Verlorenvlei lake system, Sr isotopes were used to examine the relative contributions each tributary makes. 
Although the rocks types are fairly similar amongst the different tributaries, Sr isotopes proved to be 
surprising good discriminators of the individual tributaries and indicated that although the Krom Antonies 
is the most important source of freshwater inflows into the lake system, the Berg Vallei plays a surprisingly 
important role in moderating the input of saline shallow groundwater inflows from the Kruismans drainage. 
To summarise, the groundwater system in the Verlornvlei catchment is at or near capacity and because of 
this induced mixing between the different aquifer systems is occurring that is causing declines in 
groundwater quality. Although recharge appears sufficient to maintain the system, there have been several 
years where groundwater abstractions have exceeded the amount of annual recharge and hence changes 
in precipitation patterns will directly impact the sustainability of the estuarine lake system. 

To the north of this area, we have also made good progress in understanding the nature and distribution 
of salts in the Buffels River catchment. In this catchment we have seen that heuweltjies (“little hills” which 
give the mountains a “spotty” appearance”) are surprising saline in comparison to inter-heuweltjie material 
and that these salts may contribute to the salinization of groundwater. Sr isotopes have been used to try 
to assess whether these salts are related to weathering of the granitic basement and the very elevated Sr 
isotope values in the groundwater correlate well with the Spektakel and Little Namaqualand Suite granitic 
rocks. 36Cl isotopes also determined on groundwater samples, indicate that there is mixing of different 
groundwater sources but further work with the Sr isotopes is needed to resolve this pattern and to 
determine the role of weathering of the basement gneisses and granites.  

Also within this project, Mg isotopes were analysed on a variety of groundwater samples from nine west 
draining coastal catchments along the west coast to evaluate whether Mg isotopes would further our 
understanding of these saline systems. Mg isotopes proved to be very effective at differentiating between 
carbonate and silicate hosted aquifers and in conjunction with δ13CDIC and Sr isotopes were effective at 
differentiating between the different catchment groups (southern: Berg, Verloren and Olifants rivers; 
central; Groen, Buffels and Orange rivers; and northern: Tsauchab, Tsondab and Kuiseb rivers). However, 
it is not clear whether Mg isotopes would genuinely add further value to the field of isotope hydrology as 
much the same information can be gained from just the Sr and δ13CDIC isotope ratios. Nevertheless, this 
data contributes to a growing body of Mg isotope data in groundwater systems and is an important 
resource for paleoanthropology studies where Mg isotopes are being used to reconstruct human migration 
pathways. 

Finally, three projects look at developing baseline isotope profiles across the whole of South Africa that 
could be used to help interpret the data obtained in the west coast field areas. These projects looked at 
the distribution of tritium in groundwater, the distribution of tritium in rainwater and the distribution of 
36Cl in rainwater. The 36Cl in rainwater proved quite difficult because of the drought that limited the 
amount of rainwater that could be collected. However, the tritium studies continue to show interesting 
tritium activity distributions and students are continuing the model this data to develop ideas around 
sustainability of groundwater resources. One of the most important findings of this study is that the TMG 
aquifer is particularly vulnerable to climate change and therefore this aquifer needs to be carefully 
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managed in the future to prevent, for example, permanent groundwater depletion taking place (permanent 
lowering of the groundwater table). 

At the end of 2017, four MSc students submitted their theses with all of them passing and qualifying to 
graduate in March from Stellenbosch University. One of these students is going on with a PhD to continue 
the work in the Buffels River on the heuweltjie work. Another MSc and one honours student will begin work 
on this project as well with an emphasis on correlating the distribution of saline groundwater with the 
distribution of heuweltjies. Both BSc Honours students are also graduated and both are going on with MSc 
work. My group has been successful in getting a number of international partners involved in the projects 
including at the University of Lausanne, the University of Kansas, Princeton University Australian National 
University, the Hungarian Academy of Sciences and in the future hopefully the BRGM in Orleans France. 
Most of the students have had opportunities to spend time overseas visiting some of these laboratories 
and doing their own analyses which is a wonderful opportunity. 

                                    

Figure 6.1  Professor J Miller (back row = right) with three of her hydo-science graduate students, Jared van Rooyen, 
Yaa Agyare-Dwomoh and Zita Harilall. 

 

In 2018, there is one continuing MSc student who has now obtained NRF funding as well as 4 new MSc 
students, five BSc Honours students and 2 PhD students (one part time). The group as a whole continues 
to work towards publishing all the results and has made some headway in this respect as detailed in the 
individual student reports. The research focus stays broadly the same, although Mg isotopes is lower 
priority and in 2018 there will be an emphasis on constraining groundwater residence times to place 
constraints on the duration of recharge processes. This will entail the incorporation of radiocarbon and 
noble gas dating of groundwater samples with the possibility of extending to Kr85 which is currently being 
developed at the Hungarian Academy of Sciences. 
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7 The Critical Zone of South Africa: Unravelling the dynamics of its 
complex co-evolving geo-ecosystems 

 

The critical zone, which is essential for sustaining life on Earth, is under serious threat because of chronic 
mismanagement and carelessness since the start of the industrial revolution. This project aims to 
investigate various aspects of the critical zone in central South Africa to refine understanding of the 
following: (a) the extent of the problems, (b) the nature of the processes involved, and (c) possible ways to 
ameliorate the situation. In 2017, 22 students researched various aspects of this project. Despite some 
hardships because of the very long delay in the eventual arrival of the 2017 funding, which led to some 
students temporarily (we hope) putting their research into abeyance, good progress was made 
nevertheless. Three studies were at Honours level and in all cases resulted in successful dissertations; two 
of these students are to continue with Masters level studies in 2018. One student completed all her data 
collection for a PhD thesis, and will be completing the final phase in 2018. She has been appointed as a 
junior lecturer in the Dept of Geology, as from January 2018. The bulk of the students (18) either started 
or completed their MSc dissertations. Topics covered the following subject fields: soil, crop and climate 
sciences, geology and zoology. Twelve of these students will be continuing with their work in 2018. Two of 
the students presented their research at national conferences and the PhD student presented a poster at 
an international conference in Perth, Australia. For detailed student projects and progress see Appendix 1. 

 

8 Ecohydrology and Hydrogeodetics - Modelling Groundwater Flow  
 

The flow and regional movement of deep groundwater can be monitored through linking satellite 
observation (gravity and topography) with high resolution gravity ground measurements and groundwater 
sampling. In 2004, German scientists from GFZ installed a supergravity meter at the Sutherland Observatory 
in the Northern Cape. This is the only supergravity meter with which groundwater movements can be 
made, in conjunction with field verifications. This hydro-geodetics will build on the work by the project 
leader to ‘map’ deep groundwater flow in selected regions of South Africa, and will be linked to exploring 
the extent and application of this new science to better understand water flow through underground 
porous media. Projects (a PhD and 6 MSc students) focused on porous media in the context of 
contamination – Ecohydrology - are examining the interface between groundwater, soil and rock lichen, in 
Rietvlei and Diep River. 
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                    Figure 8.1 Project leader, Dr Gaathier Mahed collecting water-well samples near Beaufort West 

A PhD student will be required in the near future to design and implement data management processes, in 
line with an extensive database that is now available, which includes weather, water levels, as well as major, 
trace and isotope water chemistry. Initial results point to high salinity concentration within wells bordering 
the Diep River. Surface and groundwater modelling are underway and aspects of remote sensing will be 
undertaken to better understand pan evolution and groundwater abstraction. 

The hydro-geodetics study is focused around Sutherland. One MSc and one PhD student are involved. The 
extensive historical data set is being utilised in conjunction with remotely sensed data in order to better 
understand the Total Water Storage in the subsurface of the Western Karoo. This includes research focused 
around hydro-geodetics uses hyperspectral imagery to map the extent of soil contamination in the 
immediate vicinity of a tailings dam in the North West Province. Groundwater sampling in the region is 
being conducted with the aim of improving methods to sample for Uranium in fractured rock aquifers.  
Results from a lichen-rock interface study in the Vredefort World Heritage Site has attracted interest from 
various professionals stemming multiple sectors.  

This is the first time that UNW have joined the Iphakade program, and the first students are expected to 
graduate in 2018. For student project details see Appendix 1. 

9 Marine and terrestrial soundscapes: defining the viability of species’ 
communication systems through acoustic biogeography  

 

This is a new science that stems from many year of work on the origin and evolution of primates in East 
and South Africa, Madagascar and Cameroon among a SA group of collaborating earth and life scientists; 
and several years of work by an Iphakade student and her mentor on whale acoustics.  

Although natural selection is driven largely by environmental forces, habitats do not define organisms.  
Habitats are defined by interactions between organisms and the environment; and the environment is a 
consequence of interactions among geological, climatic and life systems. Hence, an understanding of the 
consequences of climate change for biotic systems requires information from both a broad, cross-
disciplinary level (e.g. the interaction of geological history and biodiversity) and an organism-centred level 
(e.g. the perception of suitable habitat by organisms). Biological species have population-wide habitat 
preferences linked to dietary, locomotor and social systems. Successful reproduction depends on the 
transmission and perception of specific signals that allow the co-operation of appropriate mating partners 
in producing viable embryos. In many animals (frogs, primates), these signals are auditory, and their 
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successful exchange depends on the propagation properties of the environment. If the habitat changes, 
the vocal signals may degrade before being received. This realisation has led to the emergence of a new 
field of study, termed acoustic biogeography. Two programs explore the way in which animal 
communication interact 1: to control biodiversity levels and influence the survival and extinction of 
terrestrial species; and 2: to better understand the effects of noise between shipping and marine life. 

9.1           Ocean Soundscapes  

Potential impact of shipping noise on baleen whale mother-calf pairs in Algoa Bay 

The question of the soundscape and its effect on baleen whales is central to this project. In order to 
understand the contribution of anthropogenic sounds (i.e. shipping noise) or anthropophony to the 
soundscape of Algoa Bay one has to first characterize the ‘normal’ soundscape and its various contributors 
i.e. geophony and biophony. 

 

Figure 9.1 Ongoing analyses of confrontation between shipping and marine life based on soundscapes; 
humpback whale (Megaptera novaeangliae) breaching in Algoa Bay within its shipping lane. 

Data collected on the spatio-temporal distribution of cetaceans (whales and dolphins) in Algoa Bay 
between 2008 and 2011 indicated an unexpectedly high prevalence of baleen whale mother-calf pairs. 
Previous research has shown that the low-frequency noise from shipping has an adverse effect on baleen 
whales and poses an increasing threat globally to these animals. Thus, the construction of the new deep-
water Port of Ngqura in Algoa Bay raised the question of potential impacts on baleen whale mother-calf 
pairs which are in a sensitive life stage. 
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Field work in Algoa Bay and St. Francis Bay (control site) in the form of boat surveys and recordings from 
autonomous underwater sound recorders commenced in 2014 and continued until end 2017; final field 
trips are currently being completed.  

Preliminary data analysis of the respective soundscapes of Algoa Bay and St. Francis Bay indicate some 
small, but potentially significant differences between the two bays. This result will be analysed in view of 
different behavioural (both physical and vocal) parameters observed in both southern right (Eubalaena 
australis) and humpback (Megaptera novaeangliae) whales. Analysis of photo-identification data for both 
species indicated both low site fidelity and residence times for either whale species in Algoa Bay.   

The remainder of 2018 will be spent analyzing data and writing the PhD thesis. 

9.2   Terrestrial Soundscapes 

The terrestrial acoustics’ program, led by the APIES group at Fort Hare and Mandela Universities, comprises 
4 major foci: 

Subprojects: 

9.2.1. The role of acoustic signals in specific-mate recognition of frogs and primates 

9.2.2. Propagation properties of local forest and wetland habitats in the Eastern Cape 

9.2.3. Vocal repertoires as indicators of evolutionary adaptation and history in African primates 

9.2.4. Detailed ecological description of the newly discovered eastern dwarf galago genus, with 
particular reference to East African topography, forest bioacoustics, genetic models of divergence 
and adaptation to climate change. 

The aims in all these subprojects are to investigate the inherent evolutionary processes that influence the 
structure of the vocalizations of animals, and the way in which these processes interact with environment 
propagation factors. All projects are linked to extensive field work/observations 

One main research interest is the study of speciation and the role of acoustic signals in specific-mate 
recognition. Dr Fabien Génin is pursuing the concept of acoustic habitat, or how the physical acoustic 
properties of the environment affect sound productions by animals. In vocal animals (like many insects, 
birds, and primates), acoustic habitats are major drivers of speciation. 

A second interest deals specifically with the Indian Ocean region, characterised by regional climatic 
particularities that shaped the evolution of its fauna, and in particular: (1) an ancient Gondwana origin; (2) a 
climate that can be called hypervariable because it combines intra-annual (seasonality) and inter-annual 
(unpredictability) variabilities; (3) a combination of isolation (insularity of Madagascar and high summits in 
continental Africa) and connectivity (creation of land-bridges and corridors allowing occasional and 
selective migrations). The main finding associated with this research is a suite of adaptations that can be 
called the hypervariable syndrome as it converged in many hypervariable regions of South America, South-
East Asia and Australia, which all have small nocturnal animals using hypothermia, a diet of gums, and 
which decreased in body size during their recent evolution (Oligocene to Pliocene). 

The focus is on two groups of primates that share with humans a similar evolutionary history that involved 
repeated migrations between East Africa and southern Africa, as well as an older history also involving 
Central Africa and Madagascar: African galagos are nocturnal strepsirhines strikingly similar to their 
distant relatives, the cheirogaleids of Madagascar; whereas the guenons are monkeys that evolved 
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only on continental Africa, showing a remarkable parallelism in their geographic distributions when 
compared with galagos, including blue monkeys distributed in East and South Africa. The work of 
MSc and PhD students also involves frogs distributed in Southern and Eastern Africa; and though the 
postdoc. even humans (the applications of the principles of acoustic habitat to the Xhosa language and 
Eastern Cape traditional music, cultural music that shares similarities with East African traditions, and even 
more distant affinities with Central Africa and Southern Madagascar). 

The main methodology is ‘playback’ procedure that consists of broadcasting recorded animal vocalisations 
in natural habitats. Practically, the method is commonly used to attract elusive animals, but it also allows 
answering a number of scientific questions: (1) it can be used for population surveys, increasing the chance 
of encountering rare animals; (2) it can be used for testing functional hypotheses to understand the 
“functions” or “meanings” of vocalisations), (3) test if animals only respond to species-typical 
vocalisations; (4) test the propagation of specific calls or artificial sounds in different environments.   

During 2017, successful playback test were used in Cameroon, East Africa, South Africa and Madagascar. 
The research in western Cameroon, in January 2017, included propagation tests and a pilot study on Pygmy 
music in preparation of the Xhosa project of Nokuthula Kom (as extreme example of forest music, 
compared with the “grassland music” of Xhosa people).  

 

Figure 9.2 Recordings made in Cameroon illustrate the phenomenon of acoustic convergence: animals 
using similar micro-habitats  

Playback experiment in KwaZulu-Natal, in June 2017, and in Kenya (February 2018) turned out to be useful 
for testing South African species identities against East African counterparts.  

Playback experiments on various Lemur species were also undertaken with a PhD student in southern 
Madagascar in mid-2017. This is work that must be completed soon, because the study region, like the rest 
of Madagascar, has been experiencing severe and rapid deforestation - Malagasy forests have declined 
catastrophically about 70% since 2008. 
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Figure 9.3 Example of Madagascar’s Lepilemur leucopus non-coordinated pair duets: the female screech 
overlaps with the responding ouah of the male.  

At the International Primatology Congress in Nairobi in August 2018, APIES will run a symposium “Cries in 
the Dark: Bioacoustics of nocturnal strepsirhines” in collaboration with scientists from Cameroon, 
Madagascar, South Africa, France, Germany and the UK. 
The APIES group published one paper relating to this project (see appendix II). 
 

10 Geo-Engineering and Geo-Physics for Coastal and Disaster management 
and for monitoring of hazards in mine tailing dams with application to 
mineral resource evaluation. 
 

The establishment of the new seismic vault at the Butterworth Campus of Walter Sisulu University (WSU) 
has not been completed yet because of delays in identifying a suitable postgraduate student. This is being 
resolve as a student has been registered in January 2018. 

Significant progress supported by scientific publication was made in seismic ambient noise use in the Karoo 
as part of AEON’s baseline research, and in monitoring mine tailings dams (see appendix II) 

A PhD was awarded (December 2017) on the tomography imaging of the Eastern-Cape Karoo subsurface 
with 2 papers published in peer reviewed journals (see appendix II). 

Mine tailings dams work in a gold mine in Welkom was conducted and the preliminary analysis of ambient 
noise data are being published in the international Geotechnique Letters, in collaboration with researchers 
at the Institute for Mine Seismology in Australia.  

AEON is to-date the only entity that has acquired and used portable passive seismic cubes for ambient 
noise, and students are being trained locally and internationally in the use of the cubes system and the 
analysis of ambient noise data (and being approached by the Council for Geoscience). 
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 New collaborations established during this review period 

University of Grenoble ISTerre – the leading research group in ambient 
seismic noise processing and modelling through Prof Florent Brenguier and the Sisprobe 
team. 
                                                                

 The leading French Research Institute for Exploitation of the 
Sea, with global expertise in Marine Geophysics and Geodynamics through Dr Daniel 
Aslanian and team. 
 
 

Institute for Mine Seismology – the leading provider of 
microseismic monitoring technology to mines world-wide, for mine tailings dams hazards 
imaging and monitoring. 
 

The Leading German Research Centre for Geosciences – Potsdam – as a 
leading European Institute in Magnetotelluric investigations through Dr Ute Weckmann 
for 3D inversion modelling and training of Students.      
  

Council for Geoscience - Coastal and Marine Geoscience Unit through Dr Hayley 
Cawthra providing courses on marine geology techniques. 

 

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

 

“A geo-bio-engineering system based on mimicry of deep sea hydrothermal vents designed for the 
remediation of acid mine water from the Witwatersrand gold mines”, publication by Thakane Ntholi, 
under review. 
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Thakane’s work collates interactive work that she have undertaken over the last 5 years as part of Inkaba 
yeAfrica and Iphakade. The work is both transdisciplinary and complex.  

In essence Thakane describes a new methodology to combat Acid Mine Water (AMW), based on 
geothermal and bioremediation processes that she mimicked from natural systems, in this case deep-ocean 
hydrothermal vents. It turns out, from her microbiology experiments and adapted deep drilling 
technologies linked to low enthalpy geothermal sites, modified for installation in the deep gold mined of 
South Africa, that an economically viable way of combating AMW can be used to control AMD, whilst 
producing large volumes of fresh water and perhaps chemical mining of gold from mines that are presently, 
and even more so into the future, at depths beyond humanly possible working depths and physical 
conditions. Thus, she presents a win-win model for the mining fraternity with which to redress the great 
ecological disaster that they created.  

 

                                  

Fig. 11.1 (a). Schematic representation of the Passive Underground Mine-water Purification System 
(PUMPS) when installed in Witwatersrand gold mines below Johannesburg and surroundings. Multiple 
PUMPS systems can be installed within the mines for increased efficiency. (b). Bio-geoengineering 
equivalent of a deep ocean hydrothermal vent 

First order economic evaluation proves that PUMPS is competitive with prices of other AMW systems. 
Setting up a pilot plant for PUMPS that will assist refining the model by testing fluid flow paths, geochemical 
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mining during fluid circulation and geothermal energy output, is therefore justified to reinvigorate a new 
era of science-based deep-mining engineering linked to production of potable water.    
 
Thus, the next new step is to design a pilot plant in an abandoned by a geoengineering student. Princeton 
University is undertaking a deep drilling project in a selected mine where the first elements of PUMP (the 
bio-remediation reaction chamber) will be tested in 2018, in collaboration with the Council for Geoscience. 
                                                                                                         

12          Moving beyond the ‘Resource Curse of Africa  
 

‘The economic history of Africa is one of improbably lucky breaks. But also of improbably great misery’.   
 
The world’s largest exporter of mineral wealth is Africa, but the exports are mostly in the form of 
unprocessed ore—value is added elsewhere. For example, today 98% of the resources from the Congo 
Basin are exported in their raw state, including illicit diamond trading (Blood diamonds). 
 
The export of most African materials in their raw state has not fundamentally changed for more than 100 
years. Whilst the mining industry also has been a major job creator in Africa for a long time, today there 
are between 500,000 and two million people involved in artisanal and small mining operations (in which 
women make up half the workforce), and which, in the DRC for example, account for a significant share of 
the production of gold, diamonds, coltan, and cobalt. In the cobalt sector alone it is estimated to reach 
90,000–108,000 people with a production that represents up to 2.5 % of GDP. Yet the income share of the 
poorest 10 % of the people of Congo Basin, who in theory own the mineral rights, stands at ca. 2 %, whilst 
that of the richest 10 % equals about 35 %. Africa then classifies as ‘resource rich, income poor’ (UN 
Reports).  Sitting at the very top of the African mineral value chain are some of the world’s biggest mining 
companies; and the world’s largest commodity trading company owns majority stakes in integrated gold, 
copper, platinum, gold, diamonds and cobalt mines. Misappropriation of resource revenues that occurs 
through secretive deals and the operations of offshore companies is an unconscionable blight on the lives 
and hopes of the people living in Africa. Therein lays the sorry tale of Africa’s endemic resource curse. As a 
rule, not a drop of the fabulous profits trickled down to the larger part of the population. That dichotomy 
is what we call tragedy - How can a continent be so rich in mineral wealth and yet so poor? (Economist 
2013). Over and above that, the harvesting of minerals mostly leaves a destitute of ecosystem services and 
all sorts of forms of pollution. Africa has to meet the costs of this mess. 
 
In short, Africa is endowed with a number of important mineral deposits that remain grossly undervalued, 
and new forms of accountability, inter alia through more robust and transparent accountancy of these 
mineral riches, and their values are surely needed. There can be no doubt that the vast mineral resources 
could transform social and economic development, provided the externality costs are properly inculcated. 
And what goes for minerals also goes for the decline of its ecosystem services, and depletion of forests, 
wild life, elephant tusks and so forth. The externality costs are vast and Africa is not rewarded adequately 
for this loss. 
 
For example, interest in Africa’s uranium is set to expand because there is growing demand from nuclear 
energy worldwide; Africa should welcome this demand, provided that it fits into stronger local and regional 
political frameworks. For example, Africa holds 18% of the world’s uranium resources. Interest in African 
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uranium initially stemmed from the US’s military nuclear ambitions during WW2. Exploration and mining 
began in the DRC, which supplied the resources for the first atomic bombs. Today rising global oil prices 
and increased concern for climate change have revived interest in uranium mining and exploration in 
general. Much of this interest has focused on Africa because of its relatively accessible uranium, flexible 
regulations and low labour costs. Most uranium mining companies concentrate their efforts on the largest 
available uranium deposits, in Namibia and Niger. Others are looking into smaller, untapped potential 
uranium fields (eg. in the Central African Republic). This growing global interest in Africa’s uranium mines, 
its potential uranium deposits, and their exploration trends across Africa, linked to political, economic, 
social and environmental impact are being re-examined (Figure 12.1). One aim is to design a new way to 
present the resource data from which to better construct frameworks and best practices that can improve 
governance of uranium mining and exploration throughout the continent. The same is being pursued with 
students for diamonds (Figure 12.2) and for other resources. 
 

  
Figure 12.1. Left: known economic recoverable uranium deposits across Africa. Right: historical examples of use of 
African uranium resources, including French atom bomb testing in Algeria (1960-1967); location of  mine in DRC which 
supplied uranium for atom bombs to end WW2 (1945); location in Gabon of the world’s only natural nuclear power 
plant (2 billion years ago) at Okla; and the only African anthropogenic nuclear power plant in RSA. 
 

  
Figure 12.2.  Left: known economic recoverable diamond deposits across Africa. Right: selected trade routes of 
controlled and illegal diamonds removed from Africa. 
 
From a small beginning in 2017, this Iphakade project is designing a new way of recording the locations and 
estimating the values of South Africa and Africa’s mineral wealth and other resources, including water. The 
project is to be expanding in 2018.  
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Significant work is also ongoing with respect to mine waste, through microseismic studies along mine 
dumps (1 MSc student in geophysics); Acid Mine Drainage across the UN World Heritage site – better known 
as ‘Cradle of Human Kind’ (1 MSc student, thesis submitted end 2017). 

13       Africa Alive Corridors: a trans-disciplinary analyses of Africa 
 

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. 
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 figure 13.1). The first 2 books will be published through Springer by end 2017/early 2018. 

 

                                                   

 

Figure 13.1 Top Africa Alive Corridors project Logo. The 20 corridors are highlighted in as yellow lines. 
Bottom left – Selected colonisation corridor routes into Africa; Bottom right selected colonisation 
corridor routes ‘Out of Africa’. 

Significant progress has been made in 2017, and the plan is to launch the project and the first two books 
(published by Springer) in 2018, at a ‘100 year Mandela’ Celebration.  

2 Iphakade MA students, two from the Art Faculty at NMU are engaged to tell, and graphically design, 
Africa stories along the Corridors. In addition a PhD 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 2018 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. 
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14 SUMMARY OF IPHAKADE FINANCES 2017-2018 
 

Item Expenses Income 
Income (Carry Forward)   R2,125,798.00 
Additional – 21 June  R2,200,000.00 
NRF Grant Extends 14 Sept  R11,000,000.00 

Total Income  R15,325,798.00 
   
   
Bursaries -R 6,434,820.00   
Accommodation expenses -R 140,473.73   
Travel expenses -R 603,190.85   
Fieldwork/Research -R 978,640.12   
Training/Workshops -R 148,720.65  
Administration/Operations -R 425,183.96   

Total expenses -R 8,731,029.31   
 
   

   

   
Bursaries extended:  
NMMU (Attached doc for students) R 3 134 820.00 
University Free State R 1 890 000.00 
University of Fort Hare R50 000.00 
university Stellenbosch R 670 000.00 
University North West R 310 000.00 
University of Western Cape R 380 000.00 

 R6 434 820.00 
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Appendix I – Student Data – Progress Reports 

Project Status Report to DST/NRF 
Year End Report 2017/8 

Nelson Mandela University  
STUDENT REPORTS 2017 

Sub Project: Karoo Baseline Studies 
Student Name: Divan Stroebel 
Course: PhD 
Gender:      Male         Race:  White 

Project Name:  Defining a Baseline Status of Scarce Groundwater 
Resources in Anticipation of Hydraulic Fracturing in the Eastern Cape 
Karoo – Proxy to Determine Possible Deep Hydraulic Connectivity  

Start Date:    Jan 2016                Proposed End Date:  December 2018 

Project Manager/Supervisors Prof.  Maarten de Wit 

Research has completed the hydrocensus, with EC profiling and slug testing of open holes completed.  
Processing of data has been completed, with the large database validated.  EC values have been recorded for 
boreholes equipped with pumps, whilst EC values together with EC profiles (from which aquifer depth has 
been determined), hydraulic conductivity and yield of unequipped boreholes have been determined.  A total 
of 749 of the sites have been sampled.  Samples are currently at the laboratory.  Once the chemistry of all 
sampled boreholes is received, it will be scrutinised and will present the baseline groundwater hydrochemistry 
of the research area.  This will be a significant achievement towards the final goal and thus evident from the 
above that significant strides have been made, though it must be said that this project still deals with the 
contentious issue of hydraulic fracturing, this together with it being pioneering research do cause unforeseen 
delays.  I am, however, happy with the progress, as I have been able to overcome these delays to a large 
degree. 

Other achievements include: 

- Paper accepted in special publication by the Geological Society of London on fractured aquifers.

(STROEBEL, D.H., THIART C. and DE WIT M.J., 2017.  Towards Defining a Baseline Status of
Scarce Groundwater Resources in anticipation of Hydraulic Fracturing in the Eastern Cape Karoo,
South Africa: Salinity, Aquifer Yields and Groundwater Levels. Groundwater in Fractured Bedrock
Environments: Managing Catchment and Subsurface Resources, Geological Society of London, In
Press.)

- Trained youth members of the Cradock community in groundwater sampling as part of a citizen

science programme.

- Co-organised a groundwater workshop and short course hosted by AEON-ESSRI and the GWD

GSSA, 10 – 12 May 2017.

- Co-organised a citizen science workshop hosted by AEON-ESSRI.

Sub Project:  Karoo Baseline Studies 
Student Name:  Kristen Martin 
Course: PhD 
Gender:     Female            Race:  White 

Project Name: Fracking in the Karoo: Effects on Vegetation 

Start Date :  March 2014         Proposed End Date:  December 2017 

Project Manager/Supervisors Prof. Eileen Campbell (NMMU) and Prof. Maarten De Wit (NMMU) 

This project focused on the potential effects of fracking on the vegetation of the areas most likely to be affected by 
fracking. This research was completed, and the thesis submitted for examination in December 2017, and the thesis 
accepted for the PhD with minor corrections. . 

Iphakade
 Earth Stewardship 

Science 
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Sub Project:  Karoo Baseline Studies 
Student Name:  Thomas Muedi 
Course: PhD 
Gender:      Male                  Race:  Black 

Project Name: Early Jurassic Karoo dolerites and Drakensberg basalts of 

South Africa: towards a comprehensive understanding of the Karoo Large 

Igneous Province 
Start Date :        2014                              Proposed End Date: 2018 

Project Manager/Supervisors Prof Maarten de Wit 

Summary of Project Status and list of publications for the year.  
 
During 2017 I spend 3 months at Princeton University to finalise my geochronology and dating of Karoo sills using their 

state-of-the –art equipment. The results are excellent, and I learned a lot about these new techniques. The project is in its 

final stages. I am working on corrections and within few months the project will be submitted for examination. 

 
 
Sub Project:  Karoo Baseline Studies 
Student Name: Lucian Bezuidenhout 
Course: PhD 
Gender:  Male                        Race:  Colored 

Project Name: Ambient noise tomography towards imaging the south-
eastern Cape-Karoo and Karoo region, South Africa 
 
Start Date : February 2014                      Proposed End Date: December 2017 

Supervisors: 
 

Prof M. Doucouré 

In December 2017, I submitted my PhD thesis for examination, and this was accepted in early February 2018 with minor 
corrections. 
 
List of publications: 

Bezuidenhout, L., Doucouré, M., Wagener, V., and de Wit, M., 2016. Ambient noise tomography (Passive seismic) to 

image the Cape-Karoo transition near Jansenville, Eastern-Cape, in B. Linol and M. de Wit, eds., Origin and Evolution of 

the Cape Mountains and Karoo Basin: 27-32.  

Bezuidenhout, L., Mordret, A., Doucouré, M., Lecocq, T., Brenguier, F., Wagner, V., and de Wit, M., 2017. Rayleigh group 

velocity extraction from ambient seismic noise to map the south Eastern Cape Karoo region. South African Journal of 

Geology: 120- 3.  

 
 
Sub Project:  Karoo Baseline Studies 

Student Name: Nyaradzo Dhliwayo 
Course: PhD 
Gender: Female                     Race:  African 

Project Name: Citizen Science in the Karoo: Tool for community 
engagement and capacity building in groundwater monitoring prior to 
potential Shale gas exploration 
 
Start Date :  January 2015                Proposed End Date: December 2018 

Project Manager/Supervisors:  Prof Maarten De Wit (Main Supervisor) and Prof Janet Cherry (Co-Supervisor) 

Summary of Project Status and list of publications for the year.  
 

Amidst shortcomings around my research process (such as delays in conducting fieldwork – access to the community 

(Cradock) and go ahead from community leadership), 2016 student protests (fees must fall), Cradock community 

protests (August 2016 + March 2017), I managed to complete fieldwork (October 2015 - November 2017 with 

unwavering support from my supervisors and the Earth Stewardship Unit (AEON-ESSRI) and the Shale Gas Baseline 

Study coordinators. The fieldwork activities included, organizing and facilitating study area (Cradock) community 
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roundtable meetings, reflective meetings with Cradock leadership representatives, Cradock Citizen Science cohort 

selection and training in groundwater monitoring.  

I have begun the process of transcribing and analysing the field data, which is paramount to my thesis write up process. 

Parallel to this, I am compiling Chapter 1 – 3 (Introduction, Literature Review and Methodology), which should be 

submitted for review in February 2018. 

 

Conference Presentation: - Oral Presentation at the Citizen Science Association Conference, Minnesota, USA, (17 – 20 

May 2017) 

 
 
 
 
Sub Project:  Karoo Baseline Studies 
Student Name: Barry Morkel 
Course: (PhD)  
Gender:     Male               Race:  “Coloured” 

Project Name: Potential Socio-economic Impacts of Proposed Shale Gas 
Development in the Karoo Basin  
 
Start Date :   September 20014                    Proposed End Date:   December 
2018 

Project Manager/Supervisors Maarten de Wit (Supervisor/AEON); Gavin Bradshaw (Promotor/Political 
Science) 

Summary of Project Status and list of publications for the year.  
 
I had received ethics clearance approval and ethics number (1st Quarter 2017) allowing me to proceed with the empirical 
data collection and fieldwork. The following are achievements for the academic year under review: 

1. In terms of data collection/fieldwork: Five focus groups conducted with communities in the receiving 
environment for SGD in the Eastern Cape Karoo, as well as two interviews already conducted (Chairperson 
of SAOGA and Provincial Government) by end of November 2017. Approvals institutional gatekeepers for 
further interviews received in December 2017. Anticipated that all additional empirical data to be collected 
by May 2018. 

2. In terms of write-up, two preliminary Draft chapters compiled: 
a. Chapter 1: Introduction to the Study 
b. Chapter 2: Literature Review  

3. Research outputs and publications related to and based on work undertaken in the Literature Review, 
included two (2) publications contributed to during this period, namely: 
c. Assaf Panel Report (2016) South Africa’s Technical Readiness to Support the Shale Gas Industry. 

Published by the Academy of Science (Assaf), Pretoria (October 2016). ISBN 978-0-9946852-7-8. 
http://dx.doi.doi.org/10.17159.assaf.2016.2016.0003 

d. Morkel, B. and de Wit, M. (2017) Trying Not to Repeat History: Are Shale Gas Development and Broad-
Based Economic Development Compatible? (Country Chapter/South Africa). In The Shale Dilemma: A 
Global Perspective on Fracking and Shale Development (Edited by Shanti Gamper-Rabindran), 
University of Pittsburgh University Press, 2017. www.upress.pitt.edu/BookDetails.aspx?bookId=36742 

In terms of planned writing and publications for 2018, the following paper for submission to accredited journal is 
planned for, which will emerge out of the work undertaken through this dissertation:  

a. Proposed title: A Critical Review of ‘Voice and Access’ in Shale Gas Permitting in the Karoo: Reflections 
on the 2015/16 Consultations with Interested and Affected Parties (IAPs). The planned article will be 
based on ongoing coding and analysis of documented comments, questions and objections raised by 
IAPs, at the Public Hearings convened across the Karoo by permit applicants seeking exploration 
licenses. The data analysis consists of approximately 1800 written and verbal submissions from IAPs, 
both in the Karoo and elsewhere in the country (Draft for completion end March 2018). 
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Sub Project:   
Student Name: Renee Koper 
Course: PhD Oceanography 
Gender: Female                Race:  White 

Project Name: Mother-calf bonding and habitat utilisation in two mysticete 
species on nursery grounds in the Eastern Cape and the potential impacts of 
anthropogenic noise 
Start Date :  April 2014             Proposed End Date: December 2018 

Project Manager/Supervisors Dr. Stephanie Plön (NMU), Dr. Christine Erbe (Centre for Marine Science and 
Technology, Curtin University, Australia) 

This project has now completed its third and final field season. The three years of data gathering have resulted in 
successful behavioural recordings of 16 southern right and 69 humpback whale mother-calf pairs in Algoa Bay as well as 
15 southern right and 21 humpback whale mother-calf pairs in St. Francis Bay. In addition, three acoustic loggers have 
been deployed throughout 2015-2017 to monitor the general soundscape in both Algoa Bay and St. Francis Bay. 
Combined, the loggers have recorded over 8900 h of acoustic data. All data are currently being analysed while first drafts 
of thesis chapter are being written. The full thesis is expected to be submitted in December 2018. The manuscript on the 
first sighting of a leucistic humpback whale calf within the Southwest Indian Ocean that was accepted end of 2016, was 
published in Aquatic Mammals in May 2017 (Iphakade publication no. 167). 
 
 
 
Sub Project No:  Karoo Baseline Studies 
Student Name: Bastien LINOL 
Course: Post-doc Mandela University 
Gender: Male                Race:  White 

Project Name: 
Tectonic and climatic evolution of large Gondwanan basins, and their 
potential for natural resources  
Start: April 2014;          Proposed End Date: April 2017 

Project Manager/Supervisors Prof. Maarten de Wit (NMU) 

This research involves regional tectono-stratigraphic synthesis of large continental basins during break-up 
of Gondwana; reconstruction of their sedimentary systems should help to produce more robust paleo-maps 
including topography, sea level and ocean-atmosphere circulation regime. Field-based observations and 
mapping in Africa is critical to this research. 

In South Africa, description is carried on rock sequences along the Cape Mountains, Karoo Escarpments, and 
at depth by re-logging deep boreholes that are archived at the national core library in Pretoria. A main focus is 
the Gondwana deglaciation deposits (298 Ma), which may potentially preserve shale gas reservoirs, but also 
represent an excellent analogue for modern global warming. 3 journal articles have been produced on these 
topics, one of which is now published in the South African Journal of Geology (Dec 2017). Near the top of the 
Drakensberg and Lesotho Mountains, I am mapping the contact between the basalts and the underlying 
sediments; I discovered volcanoclastics and pillows lavas that relate to lacustrine and/or marine 
environments. More field- and laboratory works are ongoing to characterize their paleo-conditions. In addition, 
I am sampling basaltic flows at different elevations to determine the emplacement pressures and paleo-
elevations. Along the coast, I am investigating marine terraces of different ages that attest of paleo-sea-level 
highs. First results in the Eastern Cape date 2 of these sequences to 36-33 Ma and 5-1 Ma; more analytical 
work is been plan in USA (Feb-April 2018) in collaboration with the University of California in Los Angeles and 
Davis. I originally presented this work at the Geological Society of America conference in Seattle. More recently, 
with Prof. Ousmane Bamba from the University of Ouagadougou in Burkina-Faso, with who I went in the field 
around Grahamstown and Kentani in the Eastern Cape, I am starting a new project on the study of regoliths. 
 
 
Sub Project:  Karoo Baseline Studies 
Student Name: Keegan Jeppesen 
Course: MSc 
Gender:   Male                      Race:  White 

Project Name: Geochemical characterisation of shallow water aquifers in 
the Border-Kei region, Eastern Cape, South Africa 
 
 
Start Date :  January 2015                      Proposed End Date: May 2018 

Project Manager/Supervisors Prof. Maarten De Wit 

Currently awaiting data analysis from Innoventon so that the study can be completed in a timely manner. 
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Sub Project:   
Student Name: Manyano Makuzeni 
Course: Msc Geology 
Gender: Female                          Race: Black   

Project Name: Crustal Structure of the Gamtoos Basin linking offshore and 
onshore features integrating seismic and borehole data. 
 
Start Date : 02 February 2017            Proposed End Date: December 2019 

Project Manager/Supervisors Prof Moctar Doucouré & Prof Maarten de Wit 

Summary of Project Status and list of publications for the year.  
 
The project entails reprocessing of seismic data and calibration with borehole logs to allow for intergrated 
onshore/offshore interpretation using sequence stratigraphy. This will lead to a better understanding of the geological 
structures and processes in the onshore outlier of the Gamtoos Basin. 
  
The literature review and data acquisition were done concurrently. Data has been acquired from the Petroleum Agency 
of South Africa. The project is now in the data processing stage as per the proposed workflow. Processing involves 
adjustment and optimization of the data. Following this will be the conversion of seismic data to SEG-Y format using the 
Image2SEG-Y software. 
 
 
 
 
Sub Project:  Karoo Baseline Studies 
Student Name: Nadia VAN DER WALT 
Course: M Tech: Photography  
Gender: Female        Race:  White 

Project Name: The Visual Communication of Environmental Awareness 
Issues in Jeff Orlowski’s, Chasing Ice (2012) and Yann Arthus-Bertrand’s, 
Home (2009) 
 
 
Start Date : January 2015                                   Proposed End Date: April 2018 

Project Manager/Supervisors Supervisor: Dr Heidi Saayman-Hattingh  
Co-Supervisor: Mr Glenn Meyer 
Collaborator: Prof Maarten De Wit 

The student has submitted her final M Tech dissertation for examination and passed with distinction. The final bound 
copies are to be submitted in March 2018. 
 
The student’s Master’s Graduate exhibition opened on the 9th of February 2018 at Nelson Mandela University’s Bird Street 
Gallery and will run until the 2nd of March 2018.  
 
The student created a documentary for the Shale Gas Baseline Research and the first AEON ‘Mandela Talk’ on ocean 
science – presented at the opening of Nelson Mandela Ocean Science Campus. 
 
 
 
Sub Project:  Karoo Baseline Studies 
Student Name: Okuhle 
Course:  MSc  
 
Gender:   Male                            Race:  Black 

Project Name: Occurrence and distribution of selected uranium (U), 
molybdenum (Mo) and mercury (Hg) bearing minerals in Karoo sequences 
as potential sources for toxic elements in ground-and-surface water, and 
their possible health impacts across the south central Karoo Basin 
 
Start Date : March 2017                                    Proposed End Date: May 2019 

Project Manager/Supervisors Supervisor: Prof Maarten de Wit; Co-supervisors:  Bastien Linol; Prof Mouri 
Hassina (UJ). 

Summary of Project Status and list of publications for the year.  
 
The literature review for the project is complete, and now starting before the end of February 2018, I will be doing my 
fieldwork.     
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Sub Project:  Karoo Baseline Studies 
Student Name: Philasande Mambalu 
Course: MSc  
Gender:      Female                         Race:  
African 

Project Name: 
The co-evolution of Africa’s tectonics, paleogeography, paleoclimate and its 
primate fauna: The background for hominin evolution 
 
Start Date :    03/2016                                  Proposed End Date: 12/2018 

Project Manager/Supervisors Prof. Maarten De Wit (NMMU) and Prof Judith Masters (UFH) 

In the past year I worked on my thesis introduction which I am currently re-doing because it doesn’t show that I am 
presenting my own ideas and drawing conclusions from the literature I have read but rather that I am presenting the 
ideas of the authors of the literature. I am simultaneously working on gathering some sort of data set from the literature 
that can be used to produce maps showing the changes that have occurred in Africa tectonically and geographically and 
also where in Africa my primate groups of interest were located during those changes. I am hoping this will all come to 
fruition by the end of this year.  
 
 
 
Sub Project:  Karoo Baseline Studies 
Student Name: Sinazo Dlakavu 
Course: MSc 
Gender: Female                     Race: Black 

Project Name: Testing potential groundwater reservoir connectivity using 
isotopes in the south-central Karoo region 
 
 
Start Date :   October 2014                                   Proposed End Date:2017 

Project Manager/Supervisors Professor Maarten de Wit 

Summary of Project Status and list of publications for the year.  
I have submitted my thesis for examination on 15 February 2018.  
 
 
 
 
Sub Project:  Karoo Baseline Studies 
Student Name: Lizalise 
Course: MSc 
Gender:      Male                         Race:  African 

Project Name: Monitoring Ecosystem change in the Eastern Cape Karoo 
using termite mound spatial patterns. 
 
Start Date :  20/03/2017                                    Proposed End Date: 
20/01/2019  

Project Manager/Supervisors Prof M. Doucouré,  Prof M De Wit,   Prof C. Thiart 

Summary of Project Status and list of publications for the year. The Research Proposal for the project has been submitted 
.Preliminary data collection has been performed. Still need to go to the field to collect more data. Chapter two, which is 
literature review, has begun. 
 
 
 
Sub Project:  Karoo Baseline Studies 
Student Name: Tebogo Sebake 
Course: MSc 
Gender:  Male                             Race:  Black 

Project Name: Production adaptation of local conventional farming versus 
Organic farming during anticipated climate change and related measuring 
of Methane concentrations during organic growth systems. 
 
 
Start Date :    Feb 2017                           Proposed End Date: Dec 2018 

Project Manager/Supervisors Maarten De Wit and Prof Raymond Auerbach (Mandela Unv. George Campus) 

Summary of Project Status and list of publications for the year.  
Literature report completed. 
Methodology proposal underway. 
Data to be collect during Winter 2018 
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Sub Project:  Karoo Baseline Studies   
Student Name: Vhuhwavhohau Nengovhela 
Course: MSc  
Gender: Female               Race:  Black 

Project Name: Metamorphic ad geochemical analysis of the thermos-
tectonic effects associated with dolerite dike and sill intrusions in the Karoo 
Basin 
 
 
Start Date:  June 2013       Proposed End Date: December 2017 

Project Manager/Supervisors Prof. Maarten de Wit 

Summary of project status and list of publications of the year 
 
I submitted my MSc thesis for examination in December 2017. 
 
I am currently working on the examiners corrections and recommendations, for a re-examination process of my thesis 
before the end of March 2018. 
 
Publication: 
Nengovhela, V., de Wit M.J., Butcher A.R., Honse E., 2016. High resolution petrographical and chemical scanning of Karoo 
sedimentary rocks near dolerite sill contacts reveal metamorphic effects of shale porosity, in B. Linol and M. De Wit, eds., 
Origin and evolution of the Cape Mountains and Karoo Basin, Regional Geology Reviews, DOI 10.1007/978-3-319-40859-
0_7 
 
 
 
Sub Project:  Karoo Baseline Studies 
Student Name: Tebatso L Maake 
Course: MSc 
Gender:  Male                         Race:  African 

Project Name: Tracing the Geochemical Evolution of the Karoo Black Shale 
 
 
Start Date :   November 2014             Proposed End Date: April 2018 

Project Manager/Supervisors Prof David Bell 

Summary of Project Status and list of publications for the year. 
The aim of the research project is to trace the diagenesis and depositional processes that occurred in the lowermost 
Permian Ecca Group of the Karoo Main Basin. Most of the research objective have been met, this include sampling of 
shale cores, dolomite nodules and groundwater; and lab analyses. Analytical procedures conducted were SEM and thin 
section at Nelson Mandela Metropolitan University and XRF analyses done at University of Cape Town. The first draft of 
the thesis was submitted to the supervisor for corrections. The status quo of the research is editing and corrections of 
the final draft.  
 
 
 
Sub Project:  Karoo Baseline Studies 
Student Name:  Thulisile Kunjwa 
Course: MSc 
Gender: Female                        Race:  Black 

Project Name: The use of ambient seismic noise to quantify and monitor 
hazards in mine tailings dams with application to mineral evaluation. 
 
Start Date :    17 April 2017                            Proposed End Date: 1/12/2019 

Project Manager/Supervisors Professor Moctar Doucouré 

Summary of Project Status and list of publications for the year.  
 
I have completed the conversion of the data and I am currently busy with data processing. I still need to go to the field to 
collect data for the second part of the project. 
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Sub Project: Karoo Baseline Studies 
Student Name: Richard Campbell 
Course: MSc 
Gender:     Male           Race:  White 

Project Name: A study of the occurrence and isotopic signature of fugitive 
methane across the Karoo Basin, South Africa. 

Start Date :   March 2017   Proposed End Date:   December 2018 

Project Manager/Supervisors Maarten de Wit (Supervisor), Divan Stroebel (Manager) 

Summary of Project Status and list of publications for the year. 

The project is well underway with many trips into the Karoo Basin, gathering mobile methane emissions while driving as 
well as identifying methane emissions as well as the isotopic signature of CH4 at various locations across the Karoo Basin 
(thermal springs and boreholes).  The project is currently analysing total organic carbon from water samples collected 
from the selected sites to determine if there is a correlation between this measurement and the methane analysed. 

More fieldtrips are still required in order to get enough mobile methane emission data to produce a baseline map of 
methane emissions across the central Karoo Basin. 

-No journal publications to date.
-Article in the Herald Newspaper

Sub Project:  Karoo Baseline Study 
Student Name: Verouschka Sonn 
Course: MSc Geography 
Gender: Female           Race:  Coloured 

Project Name: 
Comparisons of domestic water conservation actions across socioeconomic 
gradients in coastal (George) and inland (Cradock) towns, South Africa. 

Start Date : January 2017       Proposed End Date: August 2018 

Project Manager/Supervisors Prof Maarten de Wit 

Summary of Project Status and list of publications for the year: 

All the necessary field work (data collection) in George and Cradock has been completed. Data analysis is complete, but 
is subject to corrections from my supervisor and statistics cosupervisor. Furthermore, the write-up of the thesis is well 
underway and I do foresee submission in time for graduation in December 2018.   

Sub Project:   
Student Name: Marike Swanepoel 
Course: MSc in Agriculture 
Gender: Female              Race: White 

Project Name: Comparing conventional and organic farming systems in 
George, South Africa 

Start Date :    April 2016                 Proposed End Date: December 2018 

Project Manager/Supervisors Prof Raymond Auerbach & Prof Johnie van den Berg 

A successful first season is completed including statistical analysis and writeup. Organic yields out yielded the 
conventional yield for the first time in four years!  I am busy harvesting my last crop and will start with the statistical 
analysis soon and will then start writing up this last season.  

Currently writing a paper on Soil fertility changes and crop yields from the first four years of the Mandela Trials - Raymond 
Auerbach, N’wa-Jama Mashele & Marike Swanepoel. 

…/end 
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Project Status Report to DST/NRF 
Year End Report 2017/18 

Stellenbosch University (SU)  
STUDENT REPORTS 2017 

 

 

Sub Project: KNOW YOUR WATER 
Student Name: Yaa Agyare-Dwomoh 
Course: BSc Hons  
Gender:       Female                Race: Black 

Project Name: Tritium in rainwater across South Africa 
 
 
 
 
Start Date :  01/02/2017                      Proposed End Date:01/12/2019 

Project Manager/Supervisors Dr Jodie Miller 

Summary of Project Status and list of publications for the year:  
 
This sub-project has been completed and the student has submitted her thesis, passed and will graduate in March from 
Stellenbosch University. Like the 36Chlorine project, this project turned out to be challenging as a result of the ongoing 
drought affecting much of South Africa. Rainwater collection plans in many places turned out to be not feasible because 
of the extremely low rainfall volumes received. However, because tritium is technically less challenging and because we 
had an offer of analyzing tritium in Hungary the student was able to collect a much higher number of samples than we 
thought possible because of the drought but not as many as originally anticipated. In the end the student collected three 
different types of samples: (1) cumulative samples across the country; (2) a series of samples from one location 
(Stellenbosch) over a period of ~7 months; and (3) a large storm came through the western Cape in the 2nd week of June 
2017, and we managed to contact enough people to do a citizen science collection program for the storm resulting in 31 
samples being collected. The results were extremely interesting where tritium activities ranged between 2.2 and 0.5 TU. 
This had significant implications for the groundwater model being built from groundwater tritium concentrations. An 
effort was made to see if there was any correlation between δ18O and δ2H values on the rainwater samples to see if the 
tritium concentrations correlated the type of rainfall event but there is not enough data to determine if this is the case. 
Because of the significance of these results towards the project of Mr Jared van Rooyen working on the tritium in 
groundwater project, the decision was made to combine this project into Jared’s project and for Yaa to begin work on 
looking at radon concentrations in the TMG to see whether this can help us to understand mixing relationships between 
old and young TMG waters. This project will form an MSc for Ms Agyare-Dwomoh. 
 
 
Conference Abstracts 
This student has not given any conference presentations as yet. 
 
 
 
Sub Project: KNOW YOUR WATER 
Student Name: Anya Eilers 
Course: (MSc)  
Gender:       Female                      Race:  White 

Project Name: CMB recharge estimation in the Verlorenvlei catchment 
 
 
Start Date :  01/02/2017                                   Proposed End Date:01/12/2019 

Project Manager/Supervisors Dr Jodie Miller 

Summary of Project Status and list of publications for the year:  
 
This sub-project has been completed and the student has submitted her thesis, passed and will graduate in March from 
Stellenbosch University. The objective of the project was to determine if recharge could be calculated using the chloride 
mass balance (CMB) technique, even though there is high chloride in the system, because the CMB technique is one of 
the easiest to use to make recharge estimations. The student was able to show very nicely how CMB can still be used to 
calculate recharge even in this saline system. In particular, deuterium isotopes (δ2H) showed clearly when a new source 
of water came into the catchment bringing significant amounts of salts with it. Through this, the student was able to 
identify which boreholes were accessing groundwater that was not contaminated with this additional salt and could 
therefore calculate recharge values using a range of different chloride concentrations in rainwater and groundwater and 
using rainfall records taken by various farmers and from a continuous rainwater gauge near the top of the Piketberg 

Iphakade 
 Earth Stewardship 
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Mountain. Calculated recharge values were around 15% of mean annual precipitation (MAP) in the mountains to around 
1-2% of MAP in the valleys. In the mountains this value was very consistent with modelling values reported elsewhere, 
but values in the valley were significantly lower than previous modelling estimates because of the issue of secondary 
salts.  
 
Note that this student has now secured an internship with an international NGO working on water management policy in 
Ethiopia. Her goal is to get employment with UNESCO or other world bodies working on raising public awareness on water 
security and management in southern Africa. 
 
Conference Abstracts 
Eilers, A., Miller, J., Watson, A. and Sigidi, N., 2017. Groundwater Recharge Quantification from Historical Rainfall Records 
and Salinity Profiling in the RAMSAR Listed Verlorenvlei Catchment, South Africa. Procedia Earth and Planetary Science, 
17, 586-589. 
 
 
 
Sub Project: KNOW YOUR WATER 
Student Name: Zita Harilall 
Course: BSc Hons  
Gender:       Female                Race: Coloured 

Project Name: 36Chlorine in rainwater across South Africa 
 
 
Start Date :  01/02/2017                                   Proposed End Date:01/12/2019 

Project Manager/Supervisors Dr Jodie Miller 

Summary of Project Status and list of publications for the year:  
 
This sub-project has been completed and the student has submitted her thesis, passed and graduated in December from 
Stellenbosch University. This project turned out to be challenging as a result of the ongoing drought affecting much of 
South Africa. Rainwater collection plans in many places turned out to be not feasible because of the extremely low rainfall 
volumes received. Since 36Cl is present in very low concentrations, the chloride in the rainwater had to be pre-
concentrated in order for enough 36Cl to be present to be analysed accurately. To do this, 36Cl is precipitated along with 
all the other chloride in the sample using AgNO3 which converts the AgNO3 to AgCl2. In many cases, in spite of 
evaporatively concentrating the chloride under clean lab conditions, not enough chloride was present to generate enough 
precipitate to collect it for analysis. Of the approximately 20 samples collected only 12 could generate enough precipitate 
to collect and analyse the sample. Most of these samples were coastal samples where there is likely to be a larger 
component of stable chloride derived from the ocean. Although the samples contained low concentrations of 36Cl, there 
was still a variation of between 1.3 x 10-15 and 8.9 x 10-15 atoms/atom-1, where some of this variation would be from the 
same sample location. Although the intention is to try to continue to collect samples to constrain the 36Cl concentations 
in precipitation across South Africa, this project has been deemed too technically challenging for introductory student 
projects. The student is continuing on to MSc study but will focus on dating TMG groundwaters using radiocarbon and 
noble gases. 
 
Conference Abstracts 
This student has not given any conference presentations as yet. 
 
 
 
Sub Project: KNOW YOUR WATER 
Student Name: Alice Petronio 
Course: (MSc)  
Gender:       Female                      Race:  White 

Project Name: Mg isotopes on the west coast 
 
 
Start Date :  01/02/2017                                   Proposed End Date:01/12/2019 

Project Manager/Supervisors Dr Jodie Miller 

Summary of Project Status and list of publications for the year:  
 
This sub-project has been completed and the student has submitted her thesis, passed and will graduate in March from 
Stellenbosch University. The results of the thesis suggest that Mg-isotopes are a useful tracer of groundwater surface 
water interaction but that much of the information can be obtained by other less technically challenging isotope systems 
such as Sr isotopes and δ13C isotopes. In combination these different isotopes systems can explain for the majority of 

55



Page 11 of 26 
 

differences in groundwater characteristics from catchments along the southern west coast (Berg, Verlorenvlei and 
Olifants river systems, the Groen, Buffels and Orange river systems and the Tsauchab, Tsondab and Kuiseb river systems). 
In particular differences in carbonate vs silicate host are resolvable with Mg isotopes and interesting patterns associated 
with weathering histories can be elucidated. The results will be written up into two main manuscripts, one reporting the 
bulk geochemistry and the common isotopes systems, such as O and H, whilst the second will focus on Mg isotopes. It is 
important to publish the Mg-isotope data as there is a very small Mg isotope database in the published literature and all 
Mg isotope data is important to build our understanding of how this important element behaves in the groundwater 
system.  
 
 
 
Sub Project: KNOW YOUR WATER 
Student Name: Jani van Gend 
Course: (MSc)  
Gender: Female                     Race: White 

Project Name: 36 Chlorine isotope systematics in saline groundwater in the 
Buffels River Valley 
 
 
Start Date :  01/02/2017                                   Proposed End Date:01/12/2019 

Project Manager/Supervisors Dr Jodie Miller 

Summary of Project Status and list of publications for the year.  
 
The M.Sc. project investigated salinization processes in the Buffels River valley, in the Northern Cape of South Africa 
during which significant spatial variability in groundwater chemistry have been identified. Atypical distributions of electric 
conductivity (EC), a direct proxy for saline conditions, was evident. Potential salt contributors have been identified by 
using a collection of isotopic indicators (36Cl, O, H, Sr and noble gases). It is evident that surface evaporation followed by 
percolation of salt crust into groundwater and salt contribution from rock water interaction are not the only drivers for 
the observed spatial variability. The region has a high density of salt rich paleo termite mounds (heuwetjies) that have 
been investigated in terms of sediment EC. The elevated heuweltjie sediment EC was compared to sediment EC values 
from interheuweltjie zones (low-lying area between heuweltjies) and the river bed. It was found that the heuweltjie 
sediments are extremely enriched in salts and could possibly contribute to the salinization of groundwater in the area. 
However, further research into more regional controls on groundwater salinity is necessary to isolate specific salt 
contributors and to quantify their causality in the Buffels River valley. 
 
Peer Reviewed Conference Abstracts: 
 
Van Gend, J., Miller, J.A. 2016. Understanding recharge and surface water – groundwater interactions in the Buffels River 
Valley, South Africa, using O, H, Sr and 36Cl isotopes. TWAS-ROCASA Young Scientists Conference. Indian Institute of 
Science, Bangalore, India. 
 
Van Gend, J., Miller, J. A., Clarke, C. E., Le Roux, P., Fifield, K., Palcsu, L. 2017. Critical Zone Impact on groundwater 
salinization determined from O, H, Sr, and 36Cl isotopes in the Buffels River, South Africa. XIVth Workshop of the European 
Society for Isotope Research. Băile Govora, Romania. 
 
Van Gend, J., Miller, J. A., Clarke, C. E., Le Roux, P., Fifield, K., Palcsu, L. 2017. Salt mobilisation in the critical zone of the 
Buffels River Valley. 15th Biennial Ground Water Division Conference. Stellenbosch, South Africa 
 
 
Sub Project:  KNOW YOUR WATER 
Student Name: Jared van Rooyen 
Course: (MSc)  
Gender:       Male                        Race:  White 

Project Name: Tritium as a means of defining sustainable groundwater 
in South Africa 
 
 
Start Date :  01/02/2017                                   Proposed End Date:01/12/2019 

Project Manager/Supervisors Dr Jodie Miller 

Summary of Project Status and list of publications for the year:  
 
The project began it’s first field sampling excursion on the 14th of March 2017, 98 groundwater samples were collected. 
The sampling excursion was conducted in all South Africa, except the Free State and a large proportion of the Western 
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Cape. A second field excursion was conducted in the Free State in November of 2017 where 53 groundwater samples 
were collected.  
 
Furthermore, a large portion of samples were collected by affiliates/crowd scientists, 38 samples were collected in the 
Northern Cape by Melissa Deetlifs from UFS, 47 samples were collected in Lesotho by a contract driller (Pieter Lombard) 
and 35 samples were collected around the country by citizen scientists. 
 
More than half the samples are awaiting analysis for tritium at iThemba Labs WITS. Due to the long queue priority samples 
may be sent overseas for analysis in 2018. Majority of samples have also been analysed for stable O and H isotopes at 
UCT. 
 
Conference Abstracts 

1. J.D. van Rooyen, J.A. Miller, A.P. Watson, M. Butler, ‘Modelling the distribution of tritium in groundwater across 
South Africa to assess the vulnerability and sustainability of groundwater resources in response to climate 
change’, Geophysical Research Abstracts Vol. 19, EGU2017-645, 2017 poster presentation - EGU General 
Assembly 2017, Vienna, Austria.  

2. J.D. van Rooyen, J.A. Miller, A.P. Watson, M. Butler, ‘Identifying tritium anomalies in groundwater as a result of 
uranium bearing rocks in the Karoo Basin of South Africa’, Sustainable Management of Groundwater Resources, 
Session T2.7. Groundwater quality and natural environmental tracers, abstract code T2.7.1 44th IAH 2017 Congress, 
Dubrovnik, Croatia.  

3. J.D. van Rooyen, J.A. Miller, A.P. Watson, M. Butler, ‘Modelling the distribution of tritium in groundwater across 
South Africa to assess the vulnerability and sustainability of groundwater resources to climate change’, 
Environmental forensic geochemistry and isotopes, oral presentation at Ground Water Division Biennial Meeting 
2017, Stellenbosch, South Africa. 

 
 
 
Sub Project: KNOW YOUR WATER 
Student Name: Nthabeliseni Sigidi 
Course: (MSc)  
Gender:       Female                      Race:  Black 

Project Name: Salts loads in the Verlorenvlei 
 
 
Start Date :  01/02/2017                                   Proposed End Date:01/12/2019 

Project Manager/Supervisors Dr Jodie Miller 

Summary of Project Status and list of publications for the year:  
 
This sub-project has been completed and the student has submitted her thesis, passed and will graduate in March from 
Stellenbosch University. The objective of the project was to see if the relative salt loads from different tributaries feeding 
into the Verlorenvlei estuarine lake could be identified and distinguished isotopically. The project was very successful and 
the student was able to do a mass balance calculation using Sr-isotopes to determine the relative amount of salts 
contributed by the Krom Antonies, Kruismans, Hol and Bergvallei tributaries. The results indicated that the Bergvallei 
tributary is an unrecognized important source of baseflow and recharge into the lake system. The isotope results were 
further supported by modelling of discharge from each of these tributaries that independently is consistent with the Sr-
isotope modelling. The results of this study will now be applied further downstream in this catchment to identify other 
potential contributors to the Verlorenvlei lake. The student has already published a conference proceedings derived from 
her work and this Sr-isotope modelling results will be written up for publication in an international journal. 
 
 
Conference Abstracts 
Sigidi, N.T., Miller, J.A., Watson, A., Clarke, C.E. and Butler, M., 2017. Geochemical and Isotopic Tracing of Salt Loads into 
the Ramsar Listed Verlorenvlei Estuarine Lake, South Africa. Procedia Earth and Planetary Science, 17, 909-912. 
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Sub Project: 3.2-b  
Student Name: Adrian Adams 
Course: PhD  
Gender: Male                         Race: Caucasian  

Project Name: Lipid Humification by Soil Minerals 
 
 
Start Date: March 2014                     Proposed End Date: April 2018 

Project Manager/Supervisors Drs C.E. Clarke and A.G. Hardie 

All experimental work has been done, and currently writing up/editing and finalization of thesis for handing in mid-April 
2018. 
 
Publications: 
Adams, A.R., Clarke, C.E., Roychoudhury, A.N. The effect of drying on the mineral-catalyzed transformation of atrazine. 
Re-submission to Journal of Hazardous Materials or Applied Geochemistry (previously rejected by Applied Catalysis B). 
 
Adams, A.R., Clarke, C.E., Roychoudhury, A.N. The environmental chemistry of atrazine: a review. In submission to Applied 
Geochemistry or Chemosphere.  
 
Adams, A.R., Clarke, C.E., Hardie, A.G. The kinetics of oleic acid oxidation as catalyzed by manganese oxides: application 
of a novel chromometric method. Applied Catalysis B. Manuscript being prepared from PhD thesis. 
 
Adams, A.R., Clarke, C.E., Hardie, A.G. Characterization of humic substances formed via lipid-mineral interactions. 
Geoderma or Nature Communications. Manuscript being prepared from PhD thesis. 
 
2018 African Combined Congress, Ratanga Junction, Cape Town. Presentation title: Lipid Humification by Soil Minerals. 
 
 
  
Sub Project:  3.1a 
Student Name: Eric Saffou, 
Course: (PhD)  
Gender:   Male                            Race:  Black 

Project Name: Geomechanical characterization and probabilistic Risk 
Assessment for a CO2 storage Project in EM gas Field in South Africa: 
Feasibility Study 
 
Start Date :  March 2015       Proposed End Date: July 2019  

Project Manager/Supervisors Leon  Croukamp ( SU), Daniel Turner(SU), Celeste Viljoen( SU) 

 
The Aim of this project of is to study the feasibility of a carbon storage project in EM gas field in Mossel bay in South 
Africa. The main objectives are to:  
 
1) Integrate 3D geomechanical modelling and 4D structural modelling in order to reduce the uncertainty in the 

storage complex model. 
 

2) Evaluation of the geomechanical response of the reservoir rock and overburden formations to historical gas 
production rates, and different scenarios CO2 injection. 
 

3) Assessment of caprock integrity and fault stability, because of changes in the reservoir pressure due to natural 
gas production and CO2 injection. 

 
 
4)   To investigate the possibility of enhancing the production of methane during with CO2 injection in EM gas field 
 
The first phase: Geological Characterisation of the injection site( Done)  and 4D modelling 
  
The second phase (Done the construction of a flow model and injection the CO2.  Another Objective will be to 
investigate the possibility of an Enhanced Gas Recovery (EGR) for the gas field. In high pressure the CO2 behaves 
as a liquid, during the EGR investigation we simply explore the possibility of sweeping the remaining gas (methane) 
in the reservoir to the surface  
  
The third phase (Done): We will be building a 3D Geomechanic Model of the gas field under study. 
  
 The fourth Phase: (Current busy with this phase) We will couple the flow model and the geomechanics. In this phase, 
we will first build a case where the current geomechanical state of the reservoir will be modelled (the state of the 
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reservoir after production). The results (change in stresses, permeability, pore pressure and mechanical properties) 
from the first case will be used as initial settings for the coupled model _ CO2 injection case. 
 
The fifth phase:  We investigate the risk of leakage event using the risk assessment tool. 
 
Expected Publication  
First publication expected  in July 2018 
Second publication expected in December 2019 
Third publication expected in July 2019 
 
 
 

…/end 
 
  

59



Page 15 of 26 

Project Status Report to DST/NRF 
Year End Report 2017/8 

University of the Free State 
STUDENT REPORTS 2017 

Sub Project: Critical Zone  
Student Name:  JJ Beukes 
Course:  PhD 
Gender:  F Race:  C 

Project Name: Petrogenesis of the “Flatreef” at Turfspruit on the 
Northern Limb of the Bushveld Complex and its relation to the Critical 
Zone 

Start Date :    2015                Proposed End Date: December 2018 

Project Manager/Supervisors Profs Chris Gauert and Frederick Roelofse 

The year was spent on data acquisition, primarily microprobe data on mostly silicates (conducted at Rhodes University) 
and LA-ICPMS data on sulfides (at Cardiff University in Wales). The student was appointed as nGAP lecturer at the 
Department of Geology at the University of the Free State in January 2018. The year ahead will likely see the acquisition 
of isotopic (Rb-Sr / Sm-Nd) data on selected samples throughout the first semester of the year, followed by writing up of 
the thesis. 

Sub Project: Critical Zone 
Student Name: MD Purchase 
Course: (PhD/MSc/Hons) PhD 
Gender: F               Race: caucasian  

Project Name: Partition coefficients of selected major and trace elements 
in chromites 

Start Date :                  Proposed End Date: End 2019 

Project Manager/Supervisors:  Prof. Marian Tredoux 

Summary of Project Status and list of publications for the year. 

2017 marks a year of a lot of progress for this project. A mineral was found in the UG2 that has not previously been found, 
Which will be published in 2018.  

Sub Project:  Critical Zone - Water Use 
Efficiency  
Student Name:  Tharaga Phumudzo Charles 
Course:  PhD 
Gender:  M Race:  B 

Project Name: Resource use efficiency and climate change 

Start Date :  2016/01/20             Proposed End Date:2019/12/12 

Project Manager/Supervisors Stephan Steyn and Weldemichael Tesfuhuney  

The project is at climax stage where in data collection is underway and also review papers are been written with 
anticipation of submitting the papers to peer reviewed Journals by end of May 2018. Instruments have been purchased 
during the course of 2016 and 2017. In 2017 we experience vandalism and theft of the equipment’s at the project site 
which is a setback. The solution for this year in order to maintain data flow is the enhance security at the study site. So 
far the project targets are met and the progress is smooth.  
Training and workshops where attended for Remote sensing and reproducible workflows. The workshop was held at 
NEON Data Centre which is based in Boulder, Colorado, USA in July 2017.  

Iphakade
 Earth Stewardship 

Science 
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Sub Project:  Critical Zone 
Student Name:  Zikhona Gqalaqha 
Course:  MSc 
Gender:  F Race:  B 

Project Name: Identifying wetland soil properties aiding the dormancy of 
Rift Valley Fever vectors in central South Africa 
 
Start Date :  1 Jan 2017                           Proposed End Date: 31 Dec 2018 

Project Manager/Supervisors Prof CW van Huyssteen 

Summary of Project Status and list of publications for the year.  
She has finished her literature review, project proposal, and title registration.  She has finished her field work and is busy 
with her laboratory analyses.  She plans to finish by December 2018. 
She presented one conference poster paper during 2017: 
Gqalaqha, Z, CW van Huyssteen, A Grundling. 2017. Identifying wetland soil properties that are conducive to the 
development of Rift Valley Fever. 16 - 19 October 2017, Port Edward. 
 
 
 
Sub Project:  Mineral Resources Mining and 

Environment 
Student Name:  Danita Hohne 
Course:  MSc 
Gender:  F Race:  W 

Project Name: Ecosystems, Climate Change & Resources 
 
 
Start Date :  2016/01/20                                   Proposed End Date:2018/12/01 

Project Manager/Supervisors Robert N. Hansen  

She has completed her sampling and field work. This entailed groundwater sampling of a number of boreholes in the 
Karoo, most importantly the old Soekor boreholes. This included sampling of the physical drill core, which is located at 
the Council for Geoscience offices in Pretoria. The groundwater samples have been sent for a number of analyses, 
including stable isotopes (C, N, O, H). The core and rock samples, i.e. rock material, have been sent for XRD and XRF 
analysis. Danita has also started write-up of her thesis of the sections which do not depend on the analytical results.  
 
 
 
Sub Project:  Critical Zone 
Student Name:  Khumo Jaola 
Course:  MSc 
Gender:  F Race:  B 

Project Name: Response of wetland indicator grass species to degree of 
soil water saturation 
 
Start Date :  1 Jul 2017                           Proposed End Date: 31 June 2019 

Project Manager/Supervisors Prof CW van Huyssteen 

Summary of Project Status and list of publications for the year.  
She has finished her literature review, project proposal, and title registration.  She has started her field work and 
laboratory analyses in January 2018.  The glasshouse trials should start in May 2018.  She plans to finish by June 2019. 
She presented one conference poster paper during 2017: 
Jaola, KP, CW van Huyssteen. 2017. Glasshouse pot-trial to determine optimal degree of water saturation for wetland 
vegetation. 16 - 19 October 2017, Port Edward. 
 
 
 
Sub Project:  Critical Zone 
Student Name:  Thato Gail Lebuchwane 
Course: MSc Agric 
Gender:  F Race:  B 

Project Name: Response of soil biological indicators under long-term wheat 
production management practices in a semi-arid climate  
 
Start Date :   August 2016                      Proposed End Date: July 2018 

Project Manager/Supervisors Dr E Kotzé, Prof CC du Preez 

All soil samples were collected at the Small Grain Institute, near Bethlehem and analysed during 2017. Soil biological 
parameters (total C, organic C, active C, N, PLFA, soil enzymes, FDA) was analysed for 2 depths, focusing only on tillage 
management. Statistical analyses were done and the writing of the first 3 chapters are done. The results chapters are now 
in process and should submit the theses by July 2018. No publications to date. 
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Sub Project:  Critical Zone 
Student Name:  Thlokomelo Motema 
Course: MSc Agric  
Gender:  M Race:  B 

Project Name: Response of soil carbon fractions after 37 years of wheat 
production management practices in a semi-arid climate 
 
Start Date :   Jan 2017                                   Proposed End Date: Nov 2017 

Project Manager/Supervisors Dr E Kotzé, Prof CC du Preez 

All soil samples were collected at the Small Grain Institute, near Bethlehem and analysed during 2017. All fractions of 
carbon (total C, organic C, active C, humic and fulvic fractions) was analysed for 6 depths, leading to a total of 216 soil 
samples. Statistical analyses are now underway and writing of the first three chapters is almost done. No publications to 
date. 
 
 
 
Sub Project:   
Student Name:  Khanyisile Ncoyi 
Course:  MSc 
Gender:  M Race:  B 

Project Name: Wheat comparison of soil phosphorus fraction after 37 
years of production management practices in a semi-arid climate 
 
Start Date :  1 Jan 2017                           Proposed End Date: 31 Dec 2018 

Project Manager/Supervisors Prof C C du Preez and Dr E Kotzé 

Summary of Project Status and list of publications for the year.  
Above mentioned project was approved for a master study.  Soil samples were collected from treatment combinations 
applied for 37 consecutive years in a long-term of the ARC-Small Grain Institute.  A sequential extraction procedure was 
applied to obtain phosphorus fractions in solution for determination.  The analyses are almost completed and data 
processing will commenced.  After data processing the candidate will started with the writing of his dissertation.  He aims 
to complete the dissertation before end of December for examination. 
 
 
 
Sub Project:  Mineral Resources Mining and 

Environment 
Student Name:  Dakalo Nepfumbada 
Course:  MSc 
Gender:  F Race:  B 

Project Name: Ecosystems, Climate Change & Resources 
 
 
Start Date :  2017/01/20                                   Proposed End Date:2019/12/01 

Project Manager/Supervisors Robert N. Hansen  

She has registered late and is in the process of finalizing her research proposal. She has also started her literature review 
and will be in a position this year to analyse her samples, which include vertical boreholes samples from a Witwatersrand 
gold tailings facility to assess the possibilities of stabilization of specific contaminants of concern in situ. 
 
 
 
 
Sub Project:  Mineral Resources Mining and 

Environment 
Student Name:  Marvin Nicholas 
Course:  MSc 
Gender:  M Race:  C 

Project Name: Ecosystems, Climate Change & Resources 
 
 
Start Date :  2016/01/20                                   Proposed End Date:2018/12/01 

Project Manager/Supervisors Robert N. Hansen  

He has been analyzing leach test data, whole rock and mineralogical data and acid base accounting data from gold tailings 
samples from a number of gold mines in the Klerksdorp and Free State goldfields, located in the Witwatersrand. He has 
almost completed his analysis of the data in relation to the appropriate legislative guideline values. He has also 
commenced writing up his thesis. 
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Sub Project:   
Student Name:  Kathutshelo Arthur 
Ramovha 
Course: MSc Agric 
Gender:  F Race:  B 

Project Name: RELATIONSHIP BETWEEN SOIL MICROBIAL ACTIVITY 
AND SELECTED SOIL PHYSICAL AND CHEMICAL PROPERTIES  
 
Start Date :   August 2016                      Proposed End Date: n/a 

Project Manager/Supervisors Dr E Kotzé, Dr E Van der Watt 

A trial was done at the glasshouse of the University of the Free State, looking at two different soils, at three different 
temperatures and two different water contents. Maize was planted in pots to see the effect of the treatments on soil 
microbial activity. All analyses were done in the laboratory and statistical analyses are in process. Unfortunately, the 
student will not continue with his studies. 
 
 
 
Sub Project:   
Student Name:  Johannes Jacobus Schimper 
Course: MSc Agric 
Gender:  M Race:  W 

Project Name: Effects of wheat production management practices on soil 
fertility over 37 years 
 
Start Date :   January 2017                      Proposed End Date: June 2018 

Project Manager/Supervisors Dr E Kotzé, Prof CC du Preez 

All writing of chapters was completed and student submitted his theses. We are waiting for response of examiners, and 
if successful, student will graduate in June 2018. No publications to date. 
 
 
 
Sub Project:   
Student Name:  Klaas Seepamore 
Course:  MSc 
Gender:  M Race:  B 

Project Name: Impact of long-term production management practices on 
wheat grain yield under a semi-arid climate 
 
Start Date :  1 Jan 2017                           Proposed End Date: 31 Dec 2018 

Project Manager/Supervisors Prof C C du Preez and Dr G M Ceronio 

Summary of Project Status and list of publications for the year.  
Above mentioned project was approved for a master study.  Grain yield and quality data were obtained from the ARC-
Small Grain Institute for this 37 year long-term trial.  In addition plant samples at flag leaf and grain filling stages were 
collected in 2017 for nutrient analyses.  All these data are processed and interpreted.  The candidate is therefore now 
busy writing his dissertation.  He aims to complete the dissertation before end of December for examination. 
 
 
 
Sub Project:  Hydropedology 
Student Name:  Tshiamo Setsipane 
Course:  MSc 
Gender:  M Race:  B 

Project Name: HYDROPEDOLOGICAL PROPERTIES AND PROCESSES IN A 
SANDSTONE AND A TILLITE HILLSLOPE NEAR IXOPO, KWAZULU NATAL 
 
 
Start Date : 02/02/2016                     Proposed End Date: 30/03/2018 

Project Manager/Supervisors Drs. JJ van Tol & L Titshall 

Mr. Setsipane finalized all the data collection and is currently busy with the final write-up of his dissertation.  
He still have to complete the write-up of his fourth objective and the conclusion section and is likely to finish by the end 
of March 2018.  
We foresee two journal publications from his dissertation.  
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Sub Project:  Understanding the dynamics 
of complex geo-ecosystems of the southern 
African critical zone 
Student Name: M. Swart 
Course: MSc 
Gender:  M Race:  W 

Project Name: Geochemical and mineralogical study of the ferruginised 
shales of Heuningkranz in the Northern Cape iron ore province. 
 
 
Start Date :  1 Jan 2016                                Projected end Date: 1 April 2018 

Project Manager/Supervisor:  Prof M. Tredoux 

Mr Swart tackled a complex laboratory-based investigation about new, and potentially industrially useful, to liberate very 
tiny platinum-group minerals from surrounding chromites. Research on synthetic systems showed encouraging results, 
which Mr Swart tested on a series of chromite-rich natural materials. Six certified reference materials were selected, so 
that the level of recovery for the PGE could be calculated accurately. He experienced several discouraging set-backs, 
including machine down-time, especially in the latter half of 2017. Eventually he collected enough data to be statistically 
robust, and it currently in the final stages of preparing his dissertation for submission. 
 
 
 
Sub Project:   
Student Name:  Tabisa Ethel Tandathu 
Course: MSc Agric 
Gender:  F Race:  B 

Project Name: Impact of Biostimulants on maize (Zea mays L.) growth and 
microorganisms under herbicide stress 
 
Start Date :   January 2017                      Proposed End Date: December 2018 

Project Manager/Supervisors Dr E Kotzé, Dr E van der Watt 

Glasshouse trials at the University of the Free State were done and laboratory work is underway. All growth factors of 
maize is being tested, as well as soil microbial activity. A project proposal is now being finalized and then results will be 
statistically verified. After this the respective chapters will be written. Completion of this project is expected to be in 
2018. 
 
 
 
Sub Project:   
Student Name:  Ettienne Theron 
Course:  MSc 
Gender:  M Race:  W 

Project Name: Post-drought savanna succession along a granite catena, 
Kruger National Park 
 
Start Date :                                      Proposed End Date:  December 2018 

Project Manager/Supervisors Dr A.C. van Aardt and Prof P.J. du Preez 

Summary of Project Status and list of publications for the year.  
Summary of progress: 
Literature review completed  
Study site analysis completed  
 
Fieldwork progress:  
Pilot study - April 2015  

- Vegetation surveys completed  
- Phytosociological and ordination analysis completed  
 

M.Sc. study - December 2016  
- Vegetation surveys completed  
- Phytosociological analysis completed 
 
- April 2017  
- Vegetation surveys completed  
- Phytosociological analysis completed  
 
- December 2017  
- Vegetation surveys completed  
- Phytosociological analysis in progress 
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- April 2018 
- Complete final vegetation survey and collect all outstanding plant specimens 
- Identify and process all specimens 
 
- September 2018 
- Deliver all collected plant specimens to the Skukuza Herbarium 

  
Ongoing compilation of environmental data for the Stevenson-Hamilton research supersite (SHRS) from 2015 – 2018, 
including data related to:  
- Streamflow  
- Groundwater  
- Soil moisture  
- Physical and chemical soil properties  
- Weather and climate 
 
Results to date: 
Data are being processed partially per sampling event. The comparative analyses to be performed requires complete sets 
of phytosociological and environmental data to deliver meaningful results. In order to minimize variance and human error, 
all statistical analyses will be performed upon the completion of fieldwork. As such, no results are available yet.  
 
However, based on field observations, it can be expected that there will be a marked difference between the vegetation 
communities of 2015, 2016, 2017, and 2018 with regards to both the composition and prevalence of species. What 
environmental agents will explain these variations, will be clarified through future analyses. 
 

Collaborations established:  

• Harold Weepener, Senior Researcher and GIS Developer Agricultural Research Council – Soil, Climate, and Water  
→ Agreed to provide soil moisture data for the SHRS study site based on a soil moisture modelling project undertaken 

by the ARC 
• Eddie Riddell, Manager: Water Resources, Kruger National Park (SANParks) 
→ Agreed to allow access to streamflow, groundwater, weather, and climate data for SHRS to be used as 

environmental parameters of post-drought savanna succession at SHRS. 
 
Conference proceedings:  

• Theron, EJ., Du Preez, PJ., & Le Roux, PAL. 2016. The distribution of plant communities in response to various 
ground, water, & soil factors along a granite catena at the Southern Granite super site, Kruger National Park. In: 
ILTER (Internation Long-Term Ecological Research Network), 1st Open Science Meeting 2016. Kruger National Park, 
South Africa, 9 – 13 October 2016.  
 

  
Sub Project:  Understanding the 
dynamics of complex geo-ecosystems 
of the southern African critical zone 
Student Name: F. van Zyl 
Course: MSc 
Gender:  M Race:  W 

Project Name: Investigation of the possibility to ‘finger-print’ COLTAN ores 
so that the source region can by identified. 
 
 
Start Date :  1 July 2016                              Projected end Date: 31 June 2019 

Project Manager/Supervisor:  Proff M. Tredoux, W Purcell 

Mr van Zyl was one of the Iphakade candidates who was severely affected by the late release of the funding. As he had 
no other financial support available, he had to take a job. Although he continued doggedly with his laboratory work, thing 
necessarily proceeded much more slowly than would have been the case if he was able to concentrate fully on his studies. 
His supervisors are hoping that the release of the Iphakade funds will make it possible for him to spend more time in the 
lab in 2018, and that progress will therefore be much more rapid. 
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Sub Project:  3.2 
Student Name:  Andrie Venter 
Course:  MSc 
Gender:  F Race:  W 

Project Name: Behaviour of monoammoniumphosphate in alkaline and 
calcareous sandy soils 
 
Start Date :  1 Jan 2017                           Proposed End Date: 31 Dec 2018 

Project Manager/Supervisors Prof C C du Preez 

Summary of Project Status and list of publications for the year.  
Above mentioned project was approved for a master study.  Representative soil samples were collected in subarea four 
of the Upper Orange Water Catchment Area for the study.  Monoammoiumphosphate was applied at different rates to 
the soil samples and then incubated at room temperature until and equilibrium was reached.  After incubation the soil 
phosphorus was extracted with methods like Olsen, Bray, Mehlich and Bray for determination of pant available 
phosphorus by different laboratories.  The data is now processed and interpreted for dissertation writing. She aims to 
complete the dissertation before end of December for examination. 
 
 
 
Sub Project:  Determining possible wastewater 
volumes associated with unconventional oil 
and gas extraction in South Africa and the 
management thereof: A Review 
 
Student Name:  Richard Deneys Williamson 
Course:  MSc 
Gender:  M Race:  W 

Project Name: The Critical Zone of South Africa: Unravelling the 
dynamics of its complex co-evolving geo-ecosystems 
 
 
Start Date :  January 2016                    Proposed End Date: March 2018 

Project Manager/Supervisors Dr Falko Buschke  

Mr Williamson has completed both the coursework and research components of his structured Masters program in 
Environmental Management. He has successfully passed his 3 coursework modules and his research thesis has been 
through examination. While the final result of his thesis is still being moderated, we can confirm that he has passed his 
research and, therefore, the masters program as a whole. Thus, we will graduate in June during the University of the Free 
State Graduation ceremony. 
 
Once Mr Williamson has received the examiners reports and has made corrections to his thesis, he will start preparing his 
work for submission to an international scientific journal. 
 
Outputs: 
Williamson, R. & Esterhuyse, S. (2017). Determining possible wastewater volumes associated with unconventional oil and 
gas extraction in South Africa and the management thereof. Oral Presentation at the 15th Biennial Groundwater Division 
Conference, 14 to 18 October 2017. 
 
Esterhuyse, S., Avenant, M., Redelinghuys, N., Kijko, A., Glazewski, J., Plit, P., Kemp, M., Smit, A., Vos, T.A. & Williamson, 
R. (2016). A review of biophysical and socio-economic effects of unconventional oil and gas extraction - Implications for 
South Africa. Journal of Environmental Management. 184:419-430. doi: 10.1016/j.jenvman.2016.09.065 
 
Buschke, F.T., Sommen, J., Seaman, M.T. & Williamson, R.D. (2018) Environmental legislation, mining and Postmasburg’s 
ecosystems. In: L. Marais, P. Burger and D. van Rooyen (eds.) Mining and community in South Africa: from small town to 
iron town, pp. 121-138. Routledge, London. 
 
 
 
Sub Project:  Understanding the 
dynamics of complex geo-ecosystems of 
the southern African critical zone 
Student Name: M Bouwer 
Course: Hons 
Gender: F Race:  W 

Project Name: A geochemical and mineralogical study of subvertical dykes 
in the Main Zone, close to the Pilansbergm Bushveld complex, South Africa. 
 
 
Start Date :  15 Jan 2017                                             End Date: 10 Dec 2017 

Project Manager/Supervisor:  J. Magson, Prof F. Roelofse. 
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Ms Bouwer and her supervisor, Ms Justine Magson, undertook a field trip to Rustenburg early in the year, and collected 
13 borehole samples of dykes which cross-cut the Main Zone of the Bushveld complex. Half-core samples were used, and 
were split: one part was prepared for optical mineralogy (both transmission and reflected light) and investigation of 
individual minerals in situ using scanning electron microscopy; the other part was crushed and subjected to XRD analysis, 
and also XRF analysis for whole rock major and trace elements. The results and a discussion thereof were submitted at an 
Honours research dissertation. She was awarded a mark of 56%. She is continuing her studies, doing a MSc in Soil Science 
as from the start of 2018, with Prof. C. van Huyssteen and Dr Hansen as supervisors. 

Sub Project:  Understanding the dynamics of 
complex geo-ecosystems of the southern 
African critical zone 
Student Name:  J. Faihst 
Course:  Hons 
Gender:  M Race:  W 

Project Name: Geochemical and mineralogical study of the ferruginised 
shales of Heuningkranz in the Northern Cape iron ore province. 

Start Date :  15 Jan 2017            End Date: 10 Dec 2017 

Project Manager/Supervisor: J. Magson 

Mr Faihst and his supervisor, Ms Justine Magson, undertook a field trip to the Heuningkranz area early in the year, and 
collected 15 samples of banded iron formation and associated dolerite zones, from an exploration borehole. The half-core 
samples were split, and while one part was prepared for optical mineralogy (both transmission and reflected light) the 
other part was crushed and subjected to XRD analysis, for comparison with the optical microscopy, and also XRF analysis 
for whole rock major and trace elements. The results and a discussion thereof were submitted at an Honours research 
dissertation. He was awarded a mark of 56%. He was now joined the mining sector. 

Sub Project:  Geophagy amongst Bovidae 
Student Name:  Stephen Momberg 
Course:  Hons 
Gender:  M Race:  W 

Project Name: Free-choice mineral consumption in Bovidae species in the 
southern Free State 

Start Date :  15 February 2017     Proposed End Date: 5 October 2017 

Project Manager/Supervisors H.J.B. Butler 

Foraging theories predicts that animals should be able to assess nutrient content of food sources and adjust their diet 
according to their needs.  Enzootic geophagy, a common occurrence amongst various animal species including Bovidae, is 
most likely as a result of mineral deficiencies.  Mineral preferences among Bovidae species was examined at both the 
Bloemfontein Zoological Gardens and Tussen-Die-Riviere Nature Reserve.  Minerals, supplemented to sandy as well as 
clay soils, were offered as a free-choice in both conditions.  One kilogram of phosphorus, calcium and sodium chloride 
was mixed with five kilograms of each soil type respectively and presented to antelopes in troughs simultaneously.  As 
control, a similar trough with only soil and no added minerals was also provided.  Soil containing phosphorus was mostly 
consumed, indicating that antelopes are able to discriminate between different minerals.  Ungulates therefore might 
select minerals according to nutritional requirements.  The difference of soil intake between sex, age and physiological 
status was also noted between different species.  He is continuing with an MSc in Zoology. 

…/end 
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Project Status Report to DST/NRF 
Year End Report 2017/18 
Northwest University  
STUDENT REPORTS 2017 

 

 

Sub Project: Porous media : Exploring the 
extent of the science and its applications 
 
Student Name: Ariane Wetie Ngongang 
Course: (PhD/MSc/Hons)  PhD 
Gender:  female                             Race:  
Black 

Project Name: Geodetic and remote sensing applications to monitor total 
water storage in the Karoo Basin 
 
Start Date :    2017                                  Proposed End Date:  2019 

Project Manager/Supervisors Dr. G. Mahed 

Summary of Project Status: 
This research project focuses on the use of gravity and remote sensing methods to monitor water storage in the west 
Karoo Basin. Gravimetric, InSAR and GPS methods with applications to hydrology were thoroughly reviewed. The 
retrieval of WSC from gravity data depends on (1) recharge rate, (2) evapotranspiration process, (3) porosity and 
permeability of fracture rock and (4) environmental features like topography and location of the SG. Therefore, these 
factors must be accounted for when comparing gravity change with hydrological data (e.g. rainfall, water level, neutron 
probe monitoring). Additionally, we also believe that the inclusion of GPS data in SG and InSAR data is of prime 
importance prior any hydrological modeling. Furthermore, we have gathered most of the data relevant to our study and 
the methodology has been well established on the basis of previous studies done in the area. 
 
 
 
  
Sub Project:  Porous media : Exploring 
the extent of the science and its 
applications 
 
Student Name: Lehlohonolo Sello 
Course: (PhD/MSc/Hons): MSc 
Gender:  Male                             Race:  
Black 

Project Name: Temporal and spatial variation in evapotranspiration 
measurements in the immediate vicinity of the South African Geodynamic 
Observatory, Sutherland. 
 
 
Start Date :    2017                                  Proposed End Date: 2019 

Project Manager/Supervisors Dr Gaathier Mahed 

Summary of Project Status and list of publications for the year.  
 
Much of the land in South Africa is regarded as semi-arid, thus South Africa is considered as a water stressed country 
having recorded an average of 403mm rainfall during the drought period of 2015. South Africa’s annual rainfall averages 
less than 500mm 𝑦𝑦𝑒𝑒𝑒𝑒𝑒𝑒−1, with average evaporation rates of 1800mm 𝑦𝑦𝑒𝑒𝑒𝑒𝑒𝑒−1, whereas the global rainfall averages 
around 814mm  𝑦𝑦𝑒𝑒𝑒𝑒𝑒𝑒−1. However, two-thirds of the global rainfall are returned back to the atmosphere as 
evapotranspiration. Thus evapotranspiration is the most sizeable parameter of the terrestrial hydrological cycle after 
precipitation. In arid and semi arid regions, water is predominantly lost in the water budget through evapotranspiration 
processes (Jin et al., 2013). In addition, variations in evapotranspiration processes tend to alter the spatial distribution 
of water sources (Maeda et al., 2011 & Jin et al., 2013).  
 
A paramount amount of work of has been covered until this point. The bulk of the work that has been done is mainly 
the literature review. Along with an introduction and a brief synopsis of the study area being Sutherland. The materials 
and methods are still in their preliminary stages and the first draught of this chapter will be summed up once the 
modelling of the evapotranspiration maps is complete. The modelling of the maps will commence on the 18th of 
February 2018. 
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Sub Project:  Aquatic Ecosystem Health  
Student Name: Armandt Eduan van Staden 
Course: MSc   

Gender: Male           Race: Black 

Project Name: Hydrological Modelling of the Rietvlei Wetland, Western 
Cape, South Africa: Identifying potential Environmental and Ecological 
Impacts  

Start Date: January 2017        Proposed End Date: November 2018 

Project Manager/Supervisors Gaathier Mahed 

Summary of Project Status and list of publications for the year.  

January 2018  

 Thesis title
(Previous Title) Hydrological Modelling: Possible Application in the Quantification of Wetland Ecohydrology within the 
Rietvlei Wetland, Western Cape Province, South Africa.  

Changes to the title had been made to steady the study on hydrological modelling, and its applications within the region. 
This allows hydrological modelling to be incorporated as a tool in ecohydrology, spatial modelling and environmental 
management. The reason for this change is to avoid restriction, should initial results be unsatisfactory, as any 
contribution of hydrological modelling as a tool to enhance our understanding of the region is invaluable.  

 Account of work done
Chapter 1, chapter 2 and chapter 3 had been compiled as a draft – which includes the introduction (scope and 
objectives), literature review and description of the study area.   
Data had been gathered from various sources (research group and open-source databases) and mined into relevant and 
usable statistics, datasets and other relevant information pertinent to the study and development of relevant 
hydrological models and tools. Figures 1-4 is a representation of the groundwater levels within the Rietvlei Wetland, 
which provides an indication of how modelling tools may provide insight regarding seasonal variation and groundwater-
surface water interaction.  

 Overview of what remains to be done
In the coming weeks, the methodology, compiled based on the needs identified within the previous chapters, will be 
implemented, which includes spatial modelling [visualization of (1) pan formation and change over time and (2) terrain 
characteristics) and hydrological modelling (visualization of groundwater levels, and comprehensive integrated 
groundwater-surface water model). The outputs will be calibrated using observed data, and validated to ensure the 
results enhance our understanding of the region.  

 Time schedule of what remains to be done
Should the data be adequate, and the model outputs sufficient – results will be obtained and interpreted prior to mid-
2018. A draft of the thesis is to be expected by mid-2018, with the final report submission expected to be early within the 
last quarter of 2018.  
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 Sub Project:  Porous media: Exploring 
the extent of the science and its 
application. 
Student Name: Reginald Scholtz 
Course: MSc  
Gender:   Male              Race:  White 

Project Name: Mapping soil contamination from tailings dams at various 
scales using hyperspectral data: A case study of the Eleazer mine. 

Start Date :   01/01/2017               Proposed End Date:31/12/2018 

Project Manager/Supervisors Dr. Gaathier Mahed 

This research is aimed at the usage of hyperspectral imagery to gather information of soil, vegetation and minerals, 
indicating pollution of soil and water originating from Tailing Storage Facilities (specifically Eleazer mining complex). 
Once this is completed, time and fund management in consultations will greatly improve and monitoring of critical 
zones will become less time consuming. Further research using hyperspectral imagery can include mineral exploration, 
hydrological modelling and agricultural mapping. 

The past years’ (2017) progress in this project was satisfactory, only ground truthing remains in the field work and 
practical sections. In the laboratory work, only spectral analysis of the ground truthing samples remain, thereafter the 
remainder of the literature work can be completed, and the rest of the hyperspectral maps can be produced. Regarding 
the literature, Chapter 1 and 2 is complete and 3 will be completed soon. 

Sub Project:  Porous media: Exploring the 
extent of the science and its applications 
Student Name: B.J. Smit 
Course: MSc 
Gender: Male                           Race:  White 

Project Name: Biogeochemistry of the lichen-rock interface on different 
felsic rock types, South Africa 

Start Date:  17 January 2017            Proposed End Date: 20 November 2018 

Project Manager/Supervisors Dr. Gaathier Mahed 

This letter constitutes the annual report for the project entitled “Biogeochemistry of the lichen-rock interface on 
different felsic rock types, South Africa”, and summarizes the major accomplishments of the past year.  

As described in the original proposal, the research is aimed at using methods of biogeochemistry to describe the 
patterns, mechanisms, processes and neoformations of rock-weathering resulting from lichen colonization on different 
felsic rocks in the Vredefort Dome, North-West. This will contribute to a deeper understanding of the multifaceted 
lichen-induced bioweathering giving insight into the specific biomechanical and biochemical actions of lichens, and their 
expected epilithic behaviour. This will further also better elucidate weathering processes in impacted regions and 
address the deteriorative potential of lichens on felsic rock- and mineral surfaces, and their involvement in the 
formation of typical weathering products, such as secondary mycogenic minerals, Ca-oxalates, clay minerals, silica, etc. 
It will also aim to provide an overview of the environmental factors and alterations at the lichen-rock interface that 
control or impact functioning at the local, regional and global scale. 

During the past year we completed field recognisance and sampling. These samples were prepared and analysed by X-
ray computed tomography at the MIXRAD (Micro-focus X-ray Tomography) facility at the South Africa Nuclear Energy 
Corporation (NECSA). Substantial progress is further also made in the preparation and analyses of samples at the 
Laboratory for Electron Microscopy on the Potchefstroom Campus, North-West University. Data analysis are still under 
way. To date the project has achieved all its targets for this reporting period. This include good progress in terms of field 
work, practical analysis as well as written work for the thesis. 

List of publications: 

Possible publication on: Biogeochemistry of the lichen-rock interface on different felsic rock types in the Vredefort 
Dome, South Africa 
Possible publication on: The use of X-ray tomography in study’s focused on the biodeterioration of rocks caused by 
lichen colonization 

…/end 
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Iphakade 
No Author Year Title Published ON 

1 165 

Stroebel, D.H., Thiart C. and 
De Wit M.J 

2017 

Towards Defining a Baseline Status of Scarce Groundwater 
Resources in anticipation of Hydraulic Fracturing in the Eastern 
Cape Karoo, South Africa: Salinity, Aquifer Yields and 
Groundwater Levels. Groundwater in Fractured Bedrock 
Environments: Managing Catchment and Subsurface Resources 

Geological Society of London, In Press 

2 166 Taufeeq Dhansay 2017 

Low-enthalpy geothermal energy potential of South Africa based 
on available subsurface temperature measurements, 
geothermometry and underlying geological and tectonic controls 

South African Journal Science 2017; 113(11/12), Art. #2017-
0092, 7 pages. http://dx.doi.org/10.17159/ 
sajs.2017/20170092  

3 167 

Renee P. Koper, Eduard 
Drost, and Stephanie Plon 

2017 

First Sighting of a Leucistic Humpback Whale (Megaptera 
novaeangliae) in South African Coastal Waters 

To be published in Aquatic Mammals. 

4 168 
Taufeeq Dhansay 

2017 

"Assessing the reactivation potential of pre-existing fractures in 
the southern Karoo, South Africa: evaluating the potential for 
sustainable exploration across the Critical Zone" 

Journal of African Earth Sciences 134 · 

5 169 

C.S.T Sonwa, J.M. van Bever
Donker;  R.H. Bailie

2017 

Polyphase deformation of the high grade metamorphic rocks 
adjacent to the Neusspruit shear zone in the South Central Zone 
of the Kakamas Terrane, Namaqua Sector during the Namaqua 
Orogeny, South Africa 

 African Journal of Earth Sciences , In Review 

6 170 
De Wit, M.J. and Furnes, H. 

2016 

3.5-Ga hydrothermal fields and diamictites in the Barberton 
Greenstone Belt—Paleoarchean crust in cold environments. 
Science Advances in press 

Science Advances  26 Feb 2016: Vol. 2, no. 2, e1500368 
DOI: 10.1126/sciadv.1500368 
http://advances.sciencemag.org/content/2/2/e1500368.full 

7 179 

L.J. Bezuidenhout, A. Mordet,
M. Doucouré, T. Lecocq, F.
Brenguier, V. Wagner and M.
de Wit 2017 

Rayleigh group velocity extraction from ambient seismic noise to 
map the south Eastern Cape Karoo region 

South African Journal of Geology (2017) 120 (3): 341-350. 

8 180 
Jude E. Cobbing and de Wit  
M.  2017 

The Grootfontein aquifer: governance of a hydro-social system at 
Nash equilibrium 

South African Journal Science, In Press 

9 181 

Kasanzu, C.H.;Linol, B.; de Wit, 
M.J.; Brown, R.; Persano, C.;
Stuart, F.M. 2016 

From source to sink in central Gondwana: Exhumation of the 
Precambrian basement rocks of Tanzania and sediment 
accumulation in the adjacent Congo basin 

(2016)  Tectonics, 35, 2034–2051, 
doi:10.1002/2016TC004147. 

10 183 
N. Chere, B. Linol, H-M. Schulz
and M. de Wit 2017 

Lateral and temporal variations of black shales across the 
southern Karoo Basin- Implications for shale gas exploration 

 South African Journal of Geology, 120, 4, pp. 543—566. 
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11 184 

R.M. Lebenya, C.W. van
Huyssteen, and C.C. du Preez 2017 

Change in soil organic carbon and nitrogen stocks eight years 
after conversion of sub-humid grassland to Pinus and Eucalyptus 
forestry 

 CSIRO 2017, Peer reviewed and Accepted 

12 185 
Baker A., Routh J., 
Roychoudhury A. N.  2017 

Demonstrating n-alkan-2-one biomarkers as a microbial activity 
proxy for climate reconstructions in the Mfabeni Peatland, South 
Africa since the late Pleistocene 

journal Organic Geochemistry 

13 186 

Maarten de Wit1, Harald 
Furnes2, Scott MacLennan1,3, 
Moctar Doucouré1, Blair 
Schoene3, Ute Weckmann4, 
Sam Bowring5 2017 

Paleoarchean bedrock lithologies of the Barberton Greenstone 
Belt linked to geochemical, magnetic and tectonic data across the 
southern Makhonjwa Mountains of South Africa and Swaziland 
reveal early plate tectonic genes flanking subduction margins 

Geoscience Frontiers, Elsevier. 
https://doi.org/10.1016/j.gsf.2017.10.005

14 187 

Hans-Martin Schulz1*, Bastien 
Linol2, Bernhard Schuck3, 
Richard Wirth4, Ilona 
Schaepan5 and Maarten de 
Wit2 2017 

Early diagenetic signals archived in black shales of the Dwyka and 
Lower Ecca Groups of the southern Karoo Basin (South Africa): 
Keys to the deglaciation history of Gondwana during the Early 
Permian, and its effect on potential shale gas storage  

South African Journal Geology, in press 

15 188 

Pretorius, M.L., Van 
Huyssteen, C.W. & Brown, L.R. 2017 

Soil color as proxy for soil carbon: developing an indicator for soil 
organic carbon and wetland delineation on sandy coastal plains in 
South Africa 

DOIhttps://doi.org/10.1007/s10661-017-6249-z 

16 189 Claassen, D and De Wit, M.J. 2017 

Site-specific geoscientific characterisation of Thyspunt, South 
Africa - an area identified for the proposed construction of a 
nuclear power plant 

South African Journal of Geology , 2017, 120, 459-476 

17 190 

Kidane,  A.T., Koch-Müller,  M., 
Wiedenbeck,  M. And de Wit, 
M.J 2017 

Tracking the source of selected diamonds from South Africa 
based on carbon isotopic and chemical impurities. 

South African Journal of Geology, 2017 VOLUME 120.3 
PAGE 371-384 • doi:10.25131/gssajg.120.3.371 

18 191 

Vermeulen, E., Bouveroux, T.,
Plön, S., Atkins, S., Chivell, W., 
Cockcroft, V., Conry, D., Gennari, 
E., Hörbst, S., James, B. S., 
Kirkman, S., Penry, G., Pistorius, 
P., Thornton, M., Vargas Fonseca, 
A., and S. Elwen 

2017 
Indian Ocean humpback dolphin (Sousa plumbea) movement 
patterns along the South African coast 

Aquatic Conservation: Marine and Freshwater Ecosystems. 
doi: 10.1002/aqc.2836. 

19 192 

Ngqulana, S., Hofmeyr, G. and 
Plön, S.  

2017 
Sexual dimorphism in long-beaked common dolphins (Delphinus 
capensis) from KwaZulu-Natal, South Africa 

Journal of Mammalogy. doi.org/10.1093/jmammal/gyx086. 
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20 193 

Caputo, M., Froneman, P. W., Du 
Preez, D., Thompson, G. and Plön, 
S. 

2017 
Long-term trends in cetacean occurrence during the annual 
Sardine Run off the Wild Coast, South Africa 

African Journal of Marine Science 39(1): 83-94. 
http://dx.doi.org/10.2989/1814232X.2017.1304451 

21 194 Koper, R., Drost, E., and Plön, S.  2017 
First sighting of a leucistic humpback whale in South African 
coastal waters 

Aquatic Mammals 43(3): 331-334. 
https://doi.org/10.1578/AM.43.3.2017.331 

22 195 
Melly, B. L., McGregor, G., 
Hofmeyr, G. and Plön, S.  2017 

Spatio-temporal distribution and habitat use of cetaceans in 
Algoa Bay, South Africa 

Journal of the Marine Biological Association of the U.K. 
doi.org/10.1017/S0025315417000340. 

23 196 

BOUVEROUX T.N., 
CAPUTO M.,  FRONEMAN P.W., 
and Plön, S.  

2017 
Largest reported groups for the Indo-Pacific bottlenose dolphin 
(Tursiops aduncus) found in Algoa Bay, South Africa: Trends and 
potential drivers 

MARINE MAMMAL SCIENCE, © 2018 Society for Marine 
Mammalogy 
DOI: 10.1111/mms.12471 

24 197 
Martin, K, Campbell, E.E and De 
Wit, M.J. 

2018 The effect of fracking fluid on the germination of Karoo and 
thicket species 

25 199 
Morkel, B and De Wit, M.J. 2017 Trying not to repeat History:  Are Shale Gas Development and 

Broad-Based Economic Development Compatible (Chap 9) 

the Shale Dilemma: A Global perspective on Fracking and 
Shale Development book - Edited by Shanti Gamper-
Rabinran 

26 200 Génin, F. and Masters, J.C. 2018 
Sharing the burden: a neutral approach to socio-ecological 
theory.  Yearbook of Physical Anthropology. 

27 201 
Lo Bianco, S., Masters, J.C. and 
Sineo, L 2018 

The evolution of the Cercopithecini: a (post)modern synthesis. 
Evolutionary Anthropology. Doi:  Evolutionary Anthropology. Doi: 

28 202 

Svensson, M.S., Bersacola, E., 
Mills, M.S.L., Munds, R.A., Nijman, 
V., Perkin, A., Masters, J.C., 
Couette, S., Nekaris, K.A.I. and 
Bearder, S.K 

2017 
A giant among dwarfs: a new species of galago (Primates: 
Galagidae) from Angola 

American Journal of Physical Anthropology 163 (1): 30-43. 

29 203 

Masters, J.C., Génin, F., Couette, 
S., Groves, C.P., Nash, S.D., 
DelPero, M. and Pozzi, L.  

2017 A new genus for the eastern dwarf galagos (Primates: Galagidae) Zoological Journal of the Linnean Society 181: 229-241. 

30 204 

Olivier, G., T. de Wit∗, F. 
Brenguier†, L. Bezuidenhout, T. 
Kunjwa 

2018 
Ambient seismic noise Love-wave tomography at a gold mine 
tailings storage facility Géotechnique Letters, 2018. 

31 205 

Tchakounté, J., Eglinger, A., 
Toteu, S.A., Zeh, A., Nkoumbou, 
C., Mvondo-Ondoa, J., Penaye J., 
De Wit, M., Barbey, P. 2017 

The Adamawa-Yadé domain, a piece of Archaean crust in the 
Neoproterozoic Central African Orogenic belt (Bafia area, 
Cameroon) 

Precambrian Research 299 (2017) 210–229 
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