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1. Introduction 

Iphakade – End Report - 2018/2019  

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

This report is the second Iphakade annual report of ‘Moving Iphakade Forward’. The program will run for 
3 years until 2020/21. 

The 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, University of Johannesburg, Stellenbosch University, University of Pretoria, 
University of the Free State, University of North West.  In addition, in 2018, we instigated a new 11th 
program KHOE |XAM, linked to the needs of the indigenous people of the Karoo and spearheaded through 
a postdoctoral Khoisan woman. This new project, started in November 2018, has made significant progress, 
and relevant summaries are included in this report.  

107 graduate student enrolled by end 2018. This increased to 112 by April 2019, despite our aim to keep 
the total number of students close to 100 (additions made were linked to needs of 6 exceptional honours 
students). Despite delay in releasing 2017 funds in September 2017, very few students dropped out of the 
program even though many where not able to complete their research programs on time.  

The 4th annual Iphakade Congress, with a focus on the Critical Zone, was held from 22 to 25 October 2018 
at the Golden Gate National Park in the Eastern Free State and was attended by 38 student and 12 academic 
delegates, representing five (NMU, UFS, UWC, NWU, SUN) universities. In addition, a large number of 
Iphakade students attended and participated in the biannual DST/NRF Global Change Conference in 
Polikwane (October 2018).  

27 research articles were published during the 2018/2019; the present total Iphakade Publications number 
stands at 227. Given the recent explosion of predatory publishing (highlighted inter alia in ASSAf reports), 
we stress here that Iphakade research results (especially those by students) are all published in ASSAf 
recognized and globally acknowledged/reputable peer reviewed leading journals.  

Four short courses were organized in 2018; students from 5-7 universities attended these courses: 

1) Geodynamic of the Indian Ocean by Dr. Daniel Aslanian from the Ifremer, France, and Dr. Joseph 
Thompson (University Ghana)  - 16 to 20 July 2018  - 15 SA student and researcher participants 

2) Spatial Statistics and GIS by Professor Christien Thiart (UCT)  - 30 July to 03 August 2018  - 36 Student  
participants.  

3) Eastern Cape Groundwater workshop (Theory and Computational data analysis) – 10 -12 May 2017 at 
Nelson Mandela University (collaborative with Ulrich S. Ofterdinger, Queens University UK; this has 
been updated and expanded and the second workshop from 18-22 February, 2019, with 42 students 
and researchers from UFS, UWC, US, NMU, UFH.  
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4) 16th annual meeting of the Primate Ecology and Genetics Group, South Africa’s primatological society, 
from 10 – 12 August at Nelson Mandela University ( organised through the Global Change Iphakade 
APIES unit. 

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

2. Iphakade Student Statistics 2018/2019 
 
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 these 
young researchers. This number was achieved only by early 2018 (103 students; Figure 2.1 and Figure 2.2). 
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 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; see report 2, 2017/2018). By 2018, this number increased significantly to 21. 

All Student projects are summarized in Appendix I. 
 
2018/2019 Iphakade student make-up relative to previous 2 years 

The total number of students at the end of 2018, early 2019 reached 112 – and is slowly moving closer to 
the numbers in 2014/2015 (see Figure 2.1), despite the fact we aimed to not move beyond 100 for the last 
period of Iphakade Global Change.  

The largest student participation continues to be at MSc level (69), just over double the number of PhD 
students (32) (Figure 2.2). A small group of honours students (6) is retained. Note that no honours students 
graduated in 2016, as they were also not always able to complete their research projects because of 
student disruptions at many universities (Figure 2.3).  

 

 

 

 

http://aeon.org.za/short-courses/
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Number of students enrolled from 2014 to 2018 

 

 

Figure 2.1 Changes in the total number of students from end-2014 to end-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. 
 

 

 

Figure 2.2 Changes in the number of specific degree candidates from end-2016 to end-2018.  
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Figure 2.3: Number of Iphakade students graduated 

In terms of gender and race (Figure 2.4), the ratio male students remained much the same from 2016 on; 
but female participation grew steadily, changing 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 2018. 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 over the last 2 years. 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.   

A summary of all these changes over the last 3 years is provided in Figure 2.5 

  

Comparative changes in student number of gender and racial participant. 

               

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

 

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

 

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

 

General spending of Iphakade funds on students 

60% basic sciences, divided into field focused (60) and modelling and experimentation (40). It’s 
difficult/unethical to train students only in basic observations and experimentation without then following 
them up to model and assess their field observations and experiments.  

30 % for social and economic (20) and policy regulation impact (10) (for example the shale gas studies, 
groundwater, soils and agriculture links)  

10% product development, publications and application (10).  

 Towards improving Field Work and new Laboratory Skills 

Several field trips across the Drakensberg Mountains to map Karoo basalts and pyroclastics; some rock 
samples have been analysed at the University of Cape Town (South Africa) and Bergen (Norway).  

 Field work in Namibia was organized to sample Permian air fall tuffs; the samples are being analysed at the 
Berkeley Geochronology Center (USA); 

Laser ablation and clumped isotopes analyses were performed at the University of California in Davis and 
Los Angeles (USA) to date shark teeth, corals and oyster fossils of the Cape coastal region. More analyses 
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are required to quantify sea-level changes and uplift with precision; this will be undertaken by SA masters 
students in UCLA 

Ferruginous deposits in regolith of the Eastern Cape were analysed at the Nelson Mandela University and 
the University of Cape Town; this is in collaboration with the Ouagadougou University (Burkina Faso). 

Onshore stratigraphic sections and offshore seismic profiles are being interpreted to build a 3D model of 
the Gamtoos Basin; this is in collaboration with ocean scientists IFREMER (France). One SA (black female) 
student is completing a PhD there. 

Field trip in Botswana was organized to sample fossils and paleo-soils, and to map in drill cores the Kalahari 
sediments and calcretes. Correlation profiles and sample preparation are in progress and will be further 
analysed at UCLA by Iphakade student. Students have regular Skype interactions with laboratory work in 
UCLA 

Several field schools and mentorship for the Environmental Science Without Borders program in South 
Africa were designed and in part implemented in 2018/2019; and online collaboration between post-
graduates from Africa and the United States has yielded collaborative work. 

 

4. Publications and New Research Fields 
 
The total for the 2017/2018 year (up to February 2018) was 31 (compared to 38 in 2015/2016). Early in 
2019 a significant number of additional papers in top international journals grew, covering a wide 
transdisiplinary range of topics. 

 

Figure 4.1 Number of publications in international reviewed journals and book. 

The total Iphakade publications in acknowledged leading peer-reviewed journals reached 227 by early 
2019. 
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Two new Iphakade/AEON transdisciplinary reports were completed: 

Left: Report 4: Shale Gas Baseline data across the Karoo. This report creates a scientific and social baseline 
across the Karoo in anticipation of exploration. Right: Report 5: Improving deep gold mining based on 
natural hydrothermal systems (part of Iphakade funded student PhD) 
 
The technical results of these reports are published by AEON (Technical Report Series No. 4 and 5 – see 
http://aeon.org.za/report- ). 
 
 
Mandela Talks  

 
 
 
 

 

 

 

 

The first Mandela talks were completed by an Iphakade Art student, in 2018/2018. The first talk focused 
on Ocean sciences and dating of marine fossils from Paleo-oyster beds; the second talk focused on 
transdisiplinary baseline research projects across the Karoo ahead of potential shale gas exploration. 

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

http://aeon.org.za/mandela-talks/
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4.1 Selected highlights from Iphakade publications 2018/2019  
 
i. Africa’s large sedimentary basins, and their resource potential, with a focus on Congo basin 

-  Bastien Linol 

Accelerated Contribution of Paleo-Congo River to Global Seawater 87Sr/86Sr Change following Eocene-
Oligocene Collapse of the African Surface” (DOI: 10.1029/2018GC007984), published in G3 - Geochemistry, 
Geophysics, Geosystems (American Geophysical Union) (March 2019) 

This 4-year study by Bastien Linol and his two collaborators investigated the potential influence of the 
Congo system on global ocean chemistry in comparison to the Ganges-Brahmaputra Rivers draining the 
Himalayas-Tibet Plateau. The results show that indeed the Congo Basin and its river system have 
contributed as much if not more so at times to the geochemical changes of the global Oceans than those 
derived from the Himalayas, as has been the prevailing model for more than 3 decades. This is a substantial 
new databased model for past and future climate changes based on global ocean chemistry, and is of 
significance to global ocean climate models. The data should improve Cenozoic Global climate models. The 
work requires more data across vast regions of the Kalahari Plateau and East African Rift System now that 
it is clear that contributions from Africa erosion processes are major influences on Ocean chemistry and 
linked temperatures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 
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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: 

ii. Learning from Nature - Finding solutions for crisis of the gold mining industry of South Africa 
requires radical transformation linked to innovative new technologies, socio-economic 
needs and ecosystems services   

 
The South African gold industry has lost its shine and expectations over decades and presently continuous 
to be a negative contributor to the mining production of South Africa. Over the last year, gold production 
deceased near 20%, and forecasts are dim. Reasons often blamed by mine owners and management link 
to enforced requirements for them to meet a new order of national socio-political responsibilities; and to 
deal with global economic issues: a stagnant gold price; requirements of equitably share profits with labour; 
policy and regulatory uncertainty; and rising prices of electricity and fuel. However, present mining 
techniques – the engineering ‘hubs and bolts’, and their socio-environmental management – ‘pollution 
externalities’ and the decline of ‘ecosystem services’, are equal or even greater culprits. Few have invested 
in new technologies and in better returns for society. Instead, today the value of illegal mining has escalated 
into a revenue generation of near 1 million grams of gold at the current market price. However, the value 
of this mining in terms of safety and economic security are indeterminably negative. 

  

Figure 4.2: Front page of technical report 5 – Learning from Nature  

This publication is a spin of following 5 year PhD Iphakade funded work of Thakane Nthole. Her work 
focuses on new potential avenues of innovation for engineering in deep gold mining based on natural 
hydrothermal systems, and address issues that especially internalise socio-ecosystem services. This is an 
attempt to analyse a new way of thinking about converting South Africa’s deep underground resources into 
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reserves whilst retaining socio-economic sustainability; and tests it economic viability. The quest is not just 
to dream new technologies, but to explore them, build on experiments, and challenge innovators.  

As the report emphasises - there are plenty of Musky (‘Tesla’) opportunities for gold mining in South Africa 
and beyond. However, is there enough courage in the mining fraternity to explore new technologies as we 
move into the 4th Industrial Revolution? 

The technical results of this work are published in AEON’s Technical Report Series No. 5 
(http://aeon.org.za/report-5 ). 

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

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

Currently, only sparse data exists on the methane emissions from the Main Karoo Basin, South Africa, 
where the potential discovery of vast quantities of unconventional natural gas from the black shales of the 
Whitehill Formation has sparked great interest in the prospect of hydraulic fracturing.  In this study, a new 
mobile methane quantification instrument (Picarro G2201-i) is used to identify freely emitted methane and 
more importantly collect stable carbon isotope ratios (δ13C-CH4) that is used in obtaining information 
regarding the genetic origin and thermal maturity of the methane (Figure 4.3).  Hydrochemical information 
(TOC, δ13C-TOC, 3H, δ18O, δ2H, and anions) were also scrutinised to assist in the determination of the origin 
of methane across the Karoo Basin. 

http://aeon.org.za/report-5
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Figure 4.3:  AEON Picarro instrument to measure methane emissions from soils, groundwater, boreholes, 
springs, farmland, agriculture, as well as across cities and towns.   
 
The undertaking of this work was a unique experience for Masters student Richard Campbell in that AEON’s 
mobile methane quantification system (Picarro G2201-i) is currently the only such instrument in South 
Africa and any data collected would be pioneering research towards evaluating for example gas leakage 
during potential hydraulic fracturing of deep shale gas resources.  Extensive testing to understand the 
capabilities and limitations of the instrument proved successful with a methane plume identified over the 
Arlington landfill, the main landfill in Port Elizabeth (Figure 4.3). 
 

 

Figure 4.4:  Mobile methane survey across Port Elizabeth, Eastern Cape, with a plume identified over 
Arlington, the main landfill in Port Elizabeth. The Legend refers to the methane concentration measured in 
parts per million (ppm). 
 
After learning how to process the data effectively, and how to adjust for the time delay between the GPS 
logbook and the time the air sample is analysed by the instrument, the next step was to complete a longer 
survey across parts of the Karoo and to produce a procedure for site-specific sampling (eg. thermal springs 
& Soekor boreholes). Thus, a road survey across the central Karoo towards the Cradock thermal spring was 
undertaken (Figure 4.5).  The first lessons learned from this survey is how important the wind direction is 
in identifying methane plumes.  For example, methane emissions from the sewage treatment site near 
Swartkops, Port Elizabeth, were not detected during the first survey across Port Elizabeth, but they were 
detected during the survey en route to Cradock due to the fact that the wind blew in the opposite direction 
(Figure 4.5).  Slightly elevated methane concentrations were also identified adjacent to a large area of 
agricultural land near Middelton (Figure 4.5), Eastern Cape, en route to Cradock.  At the thermal spring, 

Arlington 
Landfill

Wind 
Direction
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various sampling techniques were tested, which included measuring methane directly over the eye of the 
spring and measuring gas exsolving from the spring water in a sampling bottle.   
 

 

Figure 4.5:  Mobile methane survey to the Cradock thermal spring in the Karoo Basin, Eastern Cape, with 
methane plumes detected at a water (sewage) treatment works (Deal Party, Port Elizabeth) and near an 
agricultural land (Middelton, Eastern Cape). 
 
 
After these test sampling procedures for site-specific locations and several subsequent trial surveys 
completed and processed, it was envisioned that this mobile methane mapping technique would be 
deployed while travelling to the sites identified for the main aim of this thesis.  Thus, essentially creating a 
baseline map of methane concentrations throughout the Main Karoo Basin and from this identifying areas 
with increased levels of methane (similar to that completed around the town of Cradock in the Eastern 
Cape (Figure 4.6). Although this has many challenges such as, changing weather and wind directions, time 
of day of the survey and the season during which the survey took place, all of which affect the methane 
levels measured, this approach still would have created a first order baseline of methane concentrations in 
the Karoo Basin prior to the potential hydraulic fracturing of deep shale gas reservoirs.  However, due to 
poor road conditions and technical problems experienced with the Picarro’s hardware, which occurred due 
to operating the instrument while driving on ‘dirt’ roads, it was not possible to complete these surveys 
without damaging the Picarro instrument.  Thus, the project first continued to focus on identifying methane 
emissions from specific sites and collecting isotopic and hydrochemical data. 

Cradock thermal 
spring 
(Figure iii)

Wind 
Direction

Landfill

sewage 
treatment 

site

Agricultural 
field

Middelton

Port Elizabeth



15 
 

 

Figure 4.6:  Mobile methane survey across the Lingelihle Township near Cradock, Eastern Cape, with 
increased levels of methane detected at a petrol station and the Cradock thermal spring. 
 
Surprisingly, the presence of methane in groundwater and being freely emitted seems to be a common 
occurrence above the Main Karoo basin and of the 17 sites investigated, 14 had freely emitted methane 
emission.  All but one of these sites had δ13C-CH4 signatures greater than -50 ‰, indicating a thermogenic 
origin. This is an important lesson for the potential gas leakage from fracking sites across the Karoo.   

Linked with hydrochemistry results suggests that that free methane emissions do not necessarily have to 
be associated with saline Cl- waters, as multiple sites have CH4 emissions with low salinities (Cl < 50 mg/L) 
and that methane in its free state can migrate to the surface due to buoyancy.  The results also indicate 
that dolerite intrusions act as conduits for upward migration of groundwater from depth, but that the deep 
groundwater signatures are related to different migration pathways and water-rock interactions rather 
than being representative of the deep formation waters.   

Using an initial assessment δ13C-CH4, TOC concentration [TOC] and the tritium (3H) values, where water 
samples that have 3H ≤ 1 TU, detectable TOC and δ13C-CH4 signatures > -50‰ could indicate hydraulic 
connectivity between the shallow aquifer and an organic/CH4 rich sedimentary layer, which may or may 
not be from the Whitehill Formation.  However, this method for determining aquifer connectivity requires 
further investigations in the Karoo Basin context. 

The results obtained thus far demonstrate the effectiveness of an infield identification of methane 
emissions using the Picarro G2201-i. This is now being extended to test differences in methane leakage in 
organic and conventional agriculture. 
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v. Ambient seismic noise tomography to image the subsurface processes  

The central theme of this research is Ambient Noise Tomography (ANT), a new geophysical technique 
used to image the subsurface that will improve the ambient noise knowledge in South Africa. 
Iphakade/AEON is the only program/institution in South Africa (and apart from Algeria) in Africa that has 
both the instruments, the IT facility and the computational abilities to undertake this work. It is led 
through Post Doc Lucien Bezuidenhout. 

 

 
Postdoc Lucian Bezuidenhout (left) preparing a seismic stations for field employment with Masters and 
PhD research students 
 
The research in 2018/2019 focuses on:  
1. Application of ANT to tailings dams through installation of seismic stations at a tailings dam. 

Additionally, assist with data processing. This work is essential if disasters such as linked to the 2017 
Brasilian mine dump collapses are to be avoided in SA (Africa).  

2. Microseismicity of the Kango Fault and its implications for hazard in relation to paleo-stress and 
natural baseline knowledge ahead of hydraulic fracturing in the Eastern Cape Karoo.   

3. Improve the resolution of the subsurface geology using horizontal components to obtain Love surface 
wave arrivals. A paper has been submitted for publication in a peer-reviewed journal. 

 
Whilst many objectives have been achieved, given the relative novelty of the seismic ambient noise 
technique, the Postdoctoral Fellow will continue leading the ANT research whilst training a number of SA 
masters students.  
The following areas of research will be continued throughout 2019:  
 
1. Increase the spatial resolution of the Cradock ambient noise survey conducted in 2017. Collect the 

data from the more dense seismic (~ 5 km spacing) and process data. This will improve the resolution 
of the subsurface geology. Prepare and submit a paper for publication in the peer-reviewed journal 
Geophysical Research Letters.  
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2. Approximately 14 stations will be left in the Cradock region to record ambient seismic signals for 6 
months. The data will be used to create a localized seismicity map near the Cradock area. The stations 
will need to be continuously monitored (i.e. battery change, etc.) on a monthly basis, this will require 
going back to the field.  

3. To monitor possible focal mechanisms near the Kango Fault, four seismic stations will be installed in 
two separate areas (2 stations per area) along the fault for a period of six months. These stations 
needs to be continuously checked on a monthly basis, which require going back to the station 
locations. 

4. To create a succession plan for ambient seismic noise research at AEON/Nelson Mandela University, a 
document will be developed outlining the method (i.e. field deployment, data conversions, data 
processing).  

5. Assist MSc students with data collection at a tailings dam.  
6. Continue collaboration with colleages/experts at the University of Grenoble, France to improve 

applications of depth inversion (3-D) modelling of the ambient seismic noise data.  

 
Masters students are being trained for fieldwork/experiments, data processing and programming in 
Matlab, data analysis and interpretatios; and to bring the research outputs to the physics and geophysical 
communities across other Iphakade collaborators and industry across South Africa.  
 

5. Iphakade Annual Conference and Workshops 
 

The 4th annual Iphakade Congress was held from 22 to 25 October 2018 at the Golden Gate National Park 
in the Eastern Free State. The congress theme was “Golden Gate to the critical zone” and was attended by 
38 student and 12 academic delegates, representing five (NMU, UFS, UWC, NWU, SUN) universities.  During 
the congress delegates stayed at the Golden Gate Hotel, overlooking the magnificent Clarens sandstone 
Brandwag cliff.  The accommodation, venue, and food were exquisite.  Presentations at the congress were 
held on 23 and 25 October. All students presented oral papers, while the academics presented keynote 
addresses.  Learning about all the student’s different projects and seeing the interest of the concept of 
sustainability spike in their eyes were phenomenal.  The interaction between the students and the 
integration between the widely different fields of study were remarkable to witness.  On the 24th of October 
we had a field excursion to the Sentinel Peak, where we could observe a major portion of the Karoo 
Supergroup and had a braai close to the summit of the beautiful Drakensberg mountain range.  After the 
braai, some of the students hiked to a waterfall, halfway up the summit of the Sentinel Peak before 
returning home.  The interaction between the Iphakade students form the different tertiary institutions 
were amazing. To this day the student delegates share a WhatsApp group (called AEON Spatial Statistics) 
where any job opportunities, AEON workshops or short courses, and motivations are shared. 
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Figure 5:1: The Golden Gate Hotel and Chalets as seen from the Brandwag cliff.  

 

Figure 5.2: Iphakade delegates that attended the congress; with the Clarens sandstone Brandwag Cliff in 
the background 
 

 

 

 

 

 

 

 

Figure 5.3: Presentations given during the 23rd and 25th of October 
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Figure 5.4: Learning from field excursion to the top of the Drakensberg. 

 

 

 

 

 

 

 

Figure 5.5: Hiking to the waterfall 

 

Figure 5.6: Those who made it to the top 
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6. Initiation of new Iphakade research project: KHOE |XAM Research   
 
The aim of the relationship between AEON/Iphakade and the Khoe |xam community is firstly a socio-history 
research of the heritage of the Khoe |xam community of the Eastern Cape and secondly, the establishment 
of a Research Unit for the Khoe |xam people at the Nelson Mandela University.  

Several initial meetings with the Khoe |xam communities were held in 2017/18. These eventually 
developed into a community of research/practice since 2018/19. Dr Cheryl Rensburg was appointed in 
November 2018 as AEON-Khoe |xam research coordinator and facilitator of the program.  

At an initial meeting in the AEON Commons on January 2018, Khoe|xam chiefs, leaders, community 
activists and community stakeholders discussed issues of serious concern regarding their status as the first 
indigenous people of South Africa, land rights and dispossession, poverty, socio-economic and political 
marginalisation of the Khoe |xam people.  These concerned were tabled and became the foreground for 
various research project. Subsequent meetings took place during December of 2018 and January 2019 
where the basic topics were discussed and the role of AEON/Iphakade establishing a Research Unit in the 
name of the Khoe |xam people. 

In January 2019, an explanation was given of the origin of the Africa’s Autobiography (Our Mother 
Continent’s epic story along 20 Heritage Corridors) and AEON/NMU’s role in this project. It was explained 
that the Khoe |xam research is one of the 20 nodes that is under research. That focus of the research is to 
preserve Africa, its environment, socio cultural history for the future of new generations. The importance 
of the Khoe |xam telling their own narrative was emphasised and that they ought to own the process.  

A participant mentioned that much research has been done in the past, but no assistance has been 
forthcoming to the Khoe |xam. They deem their social gatherings important for practicing their rites and 
traditions, but the lack of resources has made these practices difficult. Therefore, leadership has to be more 
visible for the building and dissemination of cultural information and knowledge. 

It was important for the group to know that the focus was going to be the KhoiSan of the Eastern Cape and 
for them to relate their origins. Some were interested in DNA testing to establish their heritage as this 
process was mentioned in a previous meeting. The question arose as to the ownership of their Intellectual 
property, the use of the knowledge and with whose permission. Additionally, how the KhoiSan as a people 
would benefit from this research. The reason was to prevent exploitation as has happened in the past. The 
question of publication was that this is an African story and therefore needs an African publisher.  

The need for a research school of Khoe |xam Culture should be established in the Eastern Cape. Early 
Childhood Development should include the teaching of Khoi/San languages. The question of funding was 
raised for establishing these schools and to acquirethe necessary teaching resourcesand for recording the 
Khoe |xam narratives. It was mentioned that chiefs are busy at various institutions, schools, libraries and 
museums organising exhibitions, offering lessons and projects in Khoe |xam culture. Other participants 
mentioned that their artefacts are being destroyed therefore a platform, institution and schools are needed 
for preserving and advancing their heritage. In the past the rector of NMU had been approached concerning 
the establishment of a KhoiSan desk in order for the university and the Khoe |xam community to work 
closer together, but with no success.  The envisaged Khoe |xam Research Unit would serve as a platform 
for discussing and promoting Khoe |xam concerns.  

On 28 March 2019, at a follow up meeting in the AEON Commons, the Khoe |xam chiefs, leadership, 
activists and stakeholders were able to agree on the research agenda, as well as a list of possible names for 
the research unit. 15 chiefs and 25 members attended. 
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Here is a list of possible names they suggested for the unit: 

1. Revival/ herlewing of the khoe |xam - |gam |naes. 
2. (Symbolicaly Sarah Baartman gave birth to the First Nation; but S Baartman’s original indigenous 

name still needed to be inculcated – ongoing work) 
3. The awakening -  GE #Khaisa 
4. The First Nation Research Unit -  khoe |xam First Nation 
5. Rebirth and Restore First Nation of South Africa 
6. Earth (We were born out of the soil) 
7. We beautiful – Sada Ȋsa 

Some of the research topics that were identified are follow 

Land rights and agriculture; Cultural heritage sites, rock art and plants; Traditional and KhoiSan Leadership 
Bill; Language; Youth Leadership; Education; First Nation Year Calendar; Indigenous games; Water and the 
environment;  The sea shore. 

At a meeting on 14 May 2019 the participants started refining the research topics. From this meeting the 
participants decided to form a Land claims task team to research the possibility of approaching this claim 
from an Indigenous perspective oflike the Tsihgot’n First Nation of the Northeastern British Colombia, 
Canada in 2014 and the Maori of Aoteroa (New Zealand) succeeded in 2017 in passing bills that recognises 
the land as a rights bearing entity, holding the legal status “personhood”. This means that no one has 
property rights over the earth, the river and natural assets and ecosystems, but Mother Nature itself.  

 

 

 

 

 

 

 

 

 

 

 

The meeting agreed that a Khoe |xam Festival in October/November 2019 would be beneficial for 
promoting the Khoe |xam cause.  

A music student was introduced who is going to embark on a Masters research project of Indigenous music. 
He clearly explained his interest and passion for advancing indigenous music in the community. The student 
has since started discussions with a supervisor in the NMU Music school. This project will likely start soon, 
and lay foundations for a number of Masters projects in this new programme. 

In the meantime, DNA testing would be inculcated. AEON has asked Prof Soodall to participate in an initial 
lecture series and then carry out testing of 20-40 Khoi people from the Eastern Cape in mid-July, and which 
she agreed to organize. 
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7. TAKING IPHAKADE FORWARD – 2019/2020 

7.1. Aims: Understanding Entangled Co-Evolving Complex Systems in context of 
climate change and resource valuation 

The tasks are not just to understand the complexity of systems, but to predict how these systems evolve. 
In addition the questions to be asked is how do they get into a position to co-evolve – How do complex 
systems like common law, biosphere, econosphere, hydrosphere get in a position to co-evolve? How do 
they form and operate as co-evolutionary assemblages? 

In addition, how do we learn from nature’s complexity? How do we mimic their inventions? How does 
South Africa, for example, geobio-engineer new ways to secure sustainability; adapt to climate change and 
limit our habits to co-evolve with ecosystems; and how do we better estimate the value of our resources? 

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

7.2.  11  transdisciplinary Iphakade themes (70+ Projects) 
          (Details of students and their projects/achievements are given in Appendix I) 

Active Participants: Nelson Mandela University (NMU); University of Fort Hare (UFH); Walter Sisulu 
University (WSU); University of the Western Cape (UWC); University of Cape Town (UCT); University of 
Stellenbosch (US); University of the Free State (UFS); University of the North-West (UNW); University of 
Pretoria (UP). Collaborators: Council for Geoscience; SEAON, PASA, and international collaborators in 
Germany, France, Norway, UK, USA, Canada, Brazil, China. 

1. Origin and Evolution of the Indian Ocean, its Ecosystems & Gateways to the Pacific: System 
Studies linking Life to the Power of Tectonics and Climate Change 

2. Karoo Baseline studies in anticipation of Shale Gas Development 
3. Know Your Water: Determining the sustainability of Groundwater Resources through Isotope 

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

ecosystems 
5. Modelling groundwater flow through gravity and remote sensing by satellite 
6. Marine and terrestrial soundscapes: defining the viability species’ communication systems 

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

hazards in mine tailing dams with applications for mineral resource evaluation 
8. Towards a pilot plant for a Passive Underground Mine-water Purification System (PUMPS) 
9. Moving beyond the ‘Resource Curse of Africa’ in context of abundance 
10. Africa Alive Corridors – geo-bio-cultural system analyses of Africa 
11. Khoi San identities and history 
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7.3. Events and Achievements 2018  

7.3.1. 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 conference was organized by Iphakade 
team at the University of the Free State. 

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, 
as well as a course in basic Ocean Sciences. 
 

7.3.2. Improved Field Observation Skills with Drone Technology and new Field Classes 

Coastal and terrestrial geo-bioscience research field camps 

It is clear that many BSc, BHonours and Masters Students do not have the required field skills to enable 
them to carry our further research and/or be competitive in the market place. This is linked in part to the 
financial restrictions at universities as well as lack of time for academics to pursue this vital skill 
development. To address this shortcoming, Iphakade has trained a number of highly skilled post-doctoral 
field researcher with top-quality field experience to help initiate new/old field schools  that should be open 
to all graduate students in SA (and abroad) for progressive learning in field data collecting/analyses, cutting-
edge map-making and sample archiving. During 2017, Bastien Linol and colleagues designed a 
comprehensive roadmap for annual geo-bio field schools; and in 2018, the first field school was held in the 
Eastern Cape. 

In addition, a simple drone technology was implemented, and linked to computer modelling, to 
enhance student’s field skills. This will be implemented during 2019 field school classes. 

Initial tests along a 3 km long stretch of coastline show that new base-maps with less than 1 m 
spatial resolution can be produced (Figure 7.1). This enables more precise mapping of geological 
contacts and faults on the ground, as well as improves the GIS. More experiments are being 
implemented for surveying cliffs and areas with vegetation that complicate the 3D modelling. 
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Figure 7.1: Drone surveys and photogrammetry produce new base-maps for the field and GIS along 
selected, structurally complex, coastline geology and environmental studies. 

7.3.3. Open Online Communications through MOOCs (Massive Open Online Courses)        
      

There is a growing need for greater science communication across South Africa and Africa. During 2018, 
AEON initiated/collaborated with ongoing MOOCS through the Open University and the University of 
Southampton who have a long-standing teaching experience and technical skills to design MOOC courses.  

The project has identified a number of Masters and Doctoral students in the Arts/Film/Architect 
departments of the Humanity Faculty to be trained during this collaborative phase of the MOOCs.  

This will lead to documentary film and scripting skills in South Africa, towards our very own “Attenborough” 
story tellers to address Global Change Challenges (Africa Alive Corridors, see below). The first Iphakade 
movie (a Mandela Talk, presented for the first time at the opening of the Ocean Science Campus at NMU 
and at Global Change Conference in 2018 in Polokwane) focused on SA’s ocean, coastal and terrestrial 
systems’ science and parts of which were inculcated into the UK Ocean Science MOOC. The specific aim for 
2018 is to contribute to a global Ocean Science MOOC, for which Iphakade contribution will be to explore 
ongoing SA coastal research projects from whales and dolphins, paleo-tsunamis and fossil records to help 
focus on sustainable futures.  In 2018, the focus will be on Shale Gas and Baseline research involving earth, 
life and social scientists, with a focus on sustainable resource management of ecosystems, groundwater 
and social engagement thought citizen science programs. The MOOC design and filming will be conducted 
by selected Iphakade students and mentors.  
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In addition, the University of California in Los Angeles (UCLA) has started to engage in a similar manner with 
Iphakade students and group of students in Cameroon. This developed into an Iphakade student led project 
in 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 

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.  

8. Ongoing Sub-projects: 
 
8.1 Geophysics 
  
Marine Geophysics with implications for Offshore Oil & Gas Resources 
 
AEON initiated a new geophysical research area offshore South-Africa with focus on the southern margins, 
in collaboration with French Researchers at the Institute for Research and Exploitation of the Sea (IFREMER) 
and the University of Bretagne Occidentale (UBO) coming together under the banner of the 
Interdisciplinary School for the BLUE PLANET (ISBlue). The start of this collaboration was marked by a short 
course given to graduate and postgraduate students from Mandela University, Rhodes University and the 
University of the Western Cape on the Geodynamic of the Indian Ocean: linking marine geophysics to plate 
tectonics and sea-level change. 
 
A Master student – Manyano Makuzeni is currently in training at the Ifremer Ocean Science Institute in 
France, acquiring technical skills using equipment and dedicated software for deep sea geophysics.   Her 
thesis is part of a broader Continent-Ocean Connectivity in South(ern) Africa with emphasis on the Gamtoos 
Basin – linking offshore and onshore structural features integrating reflection seismic and borehole data 
acquired by Oil & Gas exploration companies onshore and off the Eastern Cape coast.This marine 
geophysics research will support the national skills development in Petroleum Geosciences.   
 
Ambient noise tomography towards imaging the Eastern Cape Karoo Basin 
 
This research led to a PhD thesis on the subject at national level by Iphakade-funded Physics student Lucian 
Bezuidenhout who graduated in 2018. A postdoctoral research position has been created by AEON to retain 
this scarce skill at least in the short term. Work is on-going in the Cradock area of the Karoo where 
resolution tests are conducted for ambient noise imaging depth. This entails deployment of a dense seismic 
array with spacing of 5km between recording cubes. A paper of this resolution tests is in preparation for 
submission to peer-reviewed international journal Geophysical Research Letters. Local seismicity 
monitoring is also being conducted around Cradock where fourteen ambient noise stations are deployed 
on a continuous basis over a six-month period with monthly on-site maintenance (e.g. battery change, 
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recorders check). A similar monitoring of possible focal mechanisms is being conducted near the Kango 
Fault in the Eastern Cape where four seismic stations are installed in two separate areas. 
 
Ambient seismic noise for quantification and monitoring of hazards in mine tailings dams with 
application to mineral resource evaluation 

Unlike water storage dams, the tailings dams which contribute to the mineral resource of mines are less 
stable owing to a variety of factors leading to environmental problems and human loss. The application of 
seismic ambient noise is being carried out by Master student Thulisile Kunjwa with particular focus on 
processing techniques using data acquired over the Harmony Gold mine tailings. Initial results have been 
published in 2018 in the Geotechnics journal in collaboration with the Institute for Mine Seismology based 
in Australia. This application of seismic ambient noise will be implemented in a second tailings dam in South 
Africa.     

 

Magnetotelluric Modelling of the Eastern Karoo Basin: Imaging a Potential Shale Gas Bearing Horizon 
near Jansenvillle 

This deep sounding geophysical research in the Karoo, aimed at characterising the Whitehill shale in the 
Karoo Basin which is geologically similar to the largest unconventional gas-field in the USA (the Marcellus 
shale in the Appalachian Basin across Pennsylvania), is now focussed on better resolving the potential shale 
gas bearing conductive horizon. This is after 2D models have been produced. This work by Master student 
Jade Greve has shown the association between magnetotelluric conductive band and the Whitehill 
formation. 3D modelling of measured magnetic and electric fields have been completed and indicate the 
presence of lateral changes in conductivity and local connectivity across the Jansenville area. This research 
will next focus on better imaging of shallow conductivity structure in terms of aquifer table, critical to 
assessing connectivity (and hence possible pollution) between potential shale gas fracked from the 
Whitehill Formation and deep groundwater. Two research journal articles are being finalized from this 
work. 

Airborne Magnetic Data over parts of the Eastern Cape Karoo  

The processing codes for airborne magnetic have been tested by Master student Martin Bentley on dataset 
over the easternmost Queenstown part of the shale gas baseline region. The dataset used are from the 
Council for Geoscience (Qoqodola Ring Complex magnetics) and have similar resolution to the AEON 
commissioned airborne acquisition currently in progress around Jansenville. The survey will provide for the 
first time over 10 thousand line-kilometers of magnetic and digital terrain data in the southeastern Cape 
Karoo. Modelling for magnetic structure and anomalies source depths over the Qoqodola Complex are near 
completion. The results will enable streamlined processing and modelling of the Jansenville airborne 
magnetic data once acquisition is completed. 
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8.2 Evolutionary GeoEcosystems - Resolving links between Africa and Madagascar following 
break up of Gondwana.  

 

The African Primate Initiative for Ecology and Speciation (APIES) is concerned with the diversity, socio-
ecology and conservation of primates indigenous to the Afrotropical region, including Madagascar. The 
NAGAPIES team – which focuses on the nocturnal species – conducts research into the clade containing 
sportive lemurs, mouse and dwarf lemurs endemic to Madagascar: the Cheirogaleidae. Members of the 
APIES team were instrumental in drawing the attention of primatologists to a previously under-appreciated 
evolutionary relationship between the leaf-eating sportive lemurs (Lepilemur species) and the mouse and 
dwarf lemurs (consumers of fruit, tree exudates and insects). 

The APIES research team hosted the 16th annual meeting of the Primate Ecology and Genetics Group, South 
Africa’s primatological society, from 10 – 12 August 2018 at Nelson Mandela University. The meeting 
attracted primate researchers from Canada, Germany, Kenya, Nigeria, South Africa, the United Kingdom 
and the United States of America, all of whom were conducting primate research on the African continent. 
Ms Lusanda Gxalo of the University of Cape Town was awarded the student prize for a presentation 
entitled: “Genetic variation, genetic structure and gene flow in the chacma baboon (Papio ursinus) of the 
south-western Cape, South Africa”. This meeting was followed closely by the 27th International 
Primatological Society Congress, which was held at the United Nations compound in Nairobi from 19 – 25 
August 2018. In Kenya, APIES members hosted a symposium on bioacoustics in nocturnal primates, called 
“Cries in the Dark”.  The symposium was well attended, and included talked by APIES members Derick 
Forbanka, Fabien Génin, Judith Masters and Haja Rambeloarivony.  

Two new PhD students, both recent MSc graduates of the University of Turin, Italy, began projects under 
the auspices of APIES in September 2018: Ms Maria Bobbio and Mr Gregorio Guzzo. Both students are 
conducting ecological studies of the baboon, samango and vervet monkey populations that share the 
relictual Afromontane forest in Hogsback, Eastern Cape, with the human residents. Their studies involve 
understanding the role of the non-human primates in maintaining the integrity of the yellowwood forest, 
particularly in the light of the introduced exotic trees and shrubs that have accompanied the human 
settlement of the area. 

   

Baboons and Samangos 
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One APIES student, Mr Curswan Andrews, successfully completed his PhD 
thesis, which examined the dietary, anatomical and physiological 
adaptations of a recently recognized sister-group of Malagasy lemurs, the 
sportive (Lepilemuridae – see picture) and dwarf lemurs (Cheirogaleidae). 
The changes in body size, diet and biology that characterized the 
diversification of this group inform us about the environmental demands 
that faced small-bodied mammals during the Oligocene to Miocene epochs 
on Madagascar.  This unorthodox view is steadily gaining ground among 
students of primate evolution, and Andrews’ first publication on this 
interpretation has been cited in a widely-read international journal.  Dr. 
Andrews is now a full time Lecturer in Zoology department at Fort Hare 
University. 

Judith Masters continues her long term study of the diversity of the nocturnal African lorisoid primates. 
The DAGAPIES team focuses on the cercopithecoid monkeys of East and southern Africa. Philasande 
Mambalu is in the process of completing her MSc dissertation, which compares estimates of evolutionary 
divergences among primate lineages with major climatic and tectonic events that occurred during Africa’s 
Cenozoic history. 

Even small, unobtrusive animals can shape the ecology of a continent 

Published by Fabien Génin and Hajarimanitra Rambeloarivony in 2018. (Mouse lemurs (Primates: 
Cheirogaleidae) cultivate green fruit gardens (DOI: 10.1093/biolinnean/bly087), published in Biological 
Journal of the Linnean Society, August 2018). [This is the journal that published Darwin’s first essay on 
natural selection, alongside the manuscript of Wallace!] 

The paper summarises the results of a 12-year field study of rufous-grey mouse lemurs (Microcebus 
griseorufus) that occupy a 5.7 Ha patch of indigenous spiny forest in south-eastern Madagascar. Mouse 
lemurs have a unique system of social organisation that allows them to cope with highly unpredictable 
environmental conditions. Closely-related females defend core areas of habitat, which support their 
preferred fruiting trees. The trees have unusually high density within the core areas of certain matrilineal 
groups, because the germination of their seeds is enhanced by passage through mouse lemur guts. The 
females within a matriline reproduce sequentially, and share the burden of raising their communal 
offspring. When a matriarch dies, her core area is inherited by her close relatives, usually her daughters. 
Over time, the frequencies of certain preferred tree species are markedly different within the core areas 
of mouse lemur matrilines than they are outside of these areas. 

9. Karoo Baseline studies and its link to citizen science 
 
9.1  A transdisciplinary approach 

 
In 2015 AEON initiated such a transdisciplinary baseline research project ahead of pending hydraulic 
fracturing (fracking) related to exploration and further SGD. In 2016-2017 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 

https://doi.org/10.1093/biolinnean/bly087
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through Iphakade program. The baseline research program will be completed by 2021, but an initial report 
highlighting the results to date was published in end 2018. The report and results/data are available online 
(www.aeon.org.za/reports) The report has been well received and is being used to enable balanced 
government management and decision making about potential Karoo resources (see attached report in 
PDF). Summary of the report were provided at special meetings of the council for Geoscience (December 
2018) and ASSAf (December 2018) 

 

 

Figure 9.1:  Transdiciplinary team at AEON that collaborate on the Karoo Shall Gas Project.  All students are 
funded through Iphakade.  

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).   
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9.2      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 the town of 
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 in 2017, 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. 

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 
during 2017/2018 (using an AEON designed tablet with a customised application – Xoras; see Figure 9.2). 

            

Figure 9.2: AEON-Iphakade designed App – Xoras   for Citizen Science Water Testing  
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Figure 9.3: Rural Water Citizen Scientists – top: field training sessions; bottom – after theory training-course 
and receiving completion certificate at Mandela led by PhD student Nyaradzo Dhliwayo who leads the 
Citizen Science program. 
 
9.3 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.  

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 2017 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 



32 
 

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) 

 
9.4  Towards Baseline Drilling 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, and at ASSAF shale gas meeting, at the end of 2018. 
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9.5    New Baseline Projects in place for 2018/2021  
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.  
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10. 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.  

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. 

During 2018, this currently Stellenbosch led project had nine active students, 2 PhD students, 4 MSc 
students and 3 BSc Honours students (Figure 10.1). The projects all involved a range of different isotope 
tracers to tackle the broad problem of groundwater sustainability and continue to build on the impact of 
the recent Cape Town drought. All the project work is now maturing and leading to publications as indicated 
in the individual student reports. Project work continues to focus on the Verlonevlei sub-catchment of the 
larger Olifants/Doorn catchment in the Western Cape and in the Buffels River catchment in the Northern 
Cape. The continuity of work on these catchments means that the projects are moving from site specific to 
more general and broad based implications for groundwater sustainability. This is a critical issue for South 
Africa as a whole and the publications will address this issue on a more general basis for the entire country.  

The student projects are generating large isotope databases and it will be necessary to get these published 
so that all researchers in South Africa can benefit from the data. These databases include: 

1. Over 400 new tritium analyses in rainwater and groundwater across the country 
2. Over 70 new Sr isotope values for groundwater in the Western Cape and Northern Cape 
3. Over 25 Mg isotope values for groundwater along the west coast of South Africa 
4. A large database of groundwater 18O and 2H values along the west coast of South Africa 
5. Several locations with ongoing analysis of 18O and 2H values for rainwater. 

In addition to these analyses, the group has also been looking at groundwater quality and the role of 
heuweltjie development on the salinization of groundwater along the west coast of South Africa. 
Heuweltjies are termite mounds that dot the landscape along much of the west coast of South Africa and 
are known to be saline. This work is currently targeting dating of the heuweltjies to see how they compare 
to groundwater in the region as well as using S isotopes to see if elevated groundwater sulphate is derived 
from the heuweltjies.  
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Figure 10.1: MSc students, Yaa Agyare-Dwomoh and Zita Harilall were sampling for tritogenic helium (3H/3He) at 
Kirstenbosch National Botanical Gardens. The brown bottle (in the background) is used to collect a 500 ml sample for 
tritium and the copper tube is used to collect a helium sample. The copper tube is inserted into an outlet of the black 
pipe. This black pipe is screwed onto the borehole piping to ensure that the groundwater that moves through the 
copper tube is isolated from the atmosphere. The sample is then collected by crimping the copper tube on either end 
by tightening the aluminium clamps, first the end where the water is exiting the tube, allowing the water to back up 
inside the tube and then finally the other end. These samples will be used for age dating of the groundwater. 
 

Of the current students, the four MSc students will submit theses at the end of this year for graduation 
either in December 2019 or March 2020. The three BSc honours students all completed their projects 
successfully at the end of 2018 and graduated in the December graduation ceremony. One student 
graduated Cum Laude. One PhD student graduated in December 2018 and is now a postdoc whilst the 
second PhD student is continuing and working on her first manuscript. As previously indicated, my group 
has been successful in getting a number of international partners involved in the projects. The two most 
intensive collaborations include Prof Torsten Vennemann at the University of Lausanne, Dr Laszlo Palcsu at 
the Hungarian Academy of Sciences. At both these locations, the students have had opportunities to visit 
the respective laboratories and do their own analyses. We are still working on a potential research visit to 
Drs Philippe Negrel and Romain Millot at the BRGM in Orleans France.  

(Detailed list of student projects are provided in Appendix I)             

11. 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. The University of the Free 
State manages this project within the broader Iphakade global change program. 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.  

Through this project we aim to sustainably explore and exploit Southern Africa’s natural resources; 
including groundwater, energy, and minerals.  The region of specific focus is known as the Critical Zone, 
extending from the top of the vegetation canopy through land surface, vegetation and water bodies down 
to, and including, the zone of freely circulating groundwater. A total of 22, mainly M.Sc., students received 
support for their research during 2018.  The projects for these students fell largely in the Geology and Soil 
Science fields of special.  The diversity of topics ranged from “Cyanide remediation at Wits gold mines” to 
“Identifying wetland soil properties aiding the dormancy of Rift Valley Fever vectors in central South Africa”.  
Funding through the Iphakade program is vital, because the majority of the students supported would not 
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be able to proceed with post graduate studies without this financial support.  It is also indispensable, 
because not only the bursary, but also tuition fees, living expenses, and associated running expenses are 
covered.  The opportunities to converse within the broader Iphakade community, to present their findings 
at the Iphakade conferences, and to enhance their basic skills through workshops do not exist in other 
programs that I am aware of.  These opportunities for capacity building and development are highly 
appreciated. For detailed student projects and progress see Appendix 1. 

12. Ecohydrology and Hydro-geodetics - 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 and the only supergravity meter with which groundwater movements can be made, in 
conjunction with field verifications. This hydro-geodetics builds on the work by the project leader to ‘map’ 
deep groundwater flow in selected regions of South Africa, and is linked to exploring the extent and 
application of this new science to better understand water flow through underground porous media. 
Projects 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 (Figure 12.1 and Figure 
12.3).  

An example progress is highlighted below under Porous media - Exploring the extent and application of 
the Science: projects within this focus area have moved along swiftly, with the students all in the process 
of submitting their MSc thesis during late 2018 or early 2019. The PhD project focused around 
Hydrogeophysics is also progressing well, and data analysis is currently being undertaken. 

 

Figure 12. 1: MSc Student - Laurence Moorcroft –– Rietvlei study Area with the cracked surface of a soil 
during a drought in Cape Town 2015. 
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Projects (1 PhD and 6 MSc students supervised by project leader, Dr Gaathier Mahed) focus on porous 
media in the context of contamination – Ecohydrology - are examining the interface between groundwater, 
soil and rock lichen, in Rietvlei and Diep River.  

For further student project details see Appendix 1. 

Figure 12. 2:  Location of Rietvlei study Area outside Cape Town - MSc Student - Sello Lehlohonolo  

 

Figure 12.3: Soil Logs of the Rietvlei study Area 
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Ecohydrology of pan systems: Understanding their hydrodynamics 

 
Temporary freshwater pans are known for their natural value and socio-economic importance especially in 
(semi-)arid regions The formation and hydrodynamics of these pans is still poorly understood in a natural 
setting. In line with this three sets of pans located across Southern Africa will be studied in order to gain 
insights into the hydrological dynamics of these systems. The Rietvlei system in the Western Cape, and a 
similar system in the Nelson Mandela Bay, will be compared in order to understand the major hydrological 
variables impacting coastal pans. The ecologically valuable temporary freshwater pans of the Save Valley 
Conservancy, Zimbabwe will also be examined. This will all be done by means of field visits, which will be 
coupled with observations and in situ measurements of surface and groundwater parameters. Soil 
hydraulic parameters will further compliment the insitu measurements at these locations. It is envisaged 
that water samples will be analysed for macro chemistry and stable isotopes in order to understand the 
relationships between surface and groundwater. Hydrological modelling will aid in understanding water 
budgets and moisture movement in the subsurface. Finally, Remote sensing analysis will be undertaken to 
examine the evolution of the pans as well as to aid in the calibration of the hydrological models and their 
parameters. 

The project has one PhD student and 2 MSc students, with the possibility of an Honours student in 2020. 

 

13. 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 
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. 
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13.1 Ocean Soundscapes  

13.1.1 Potential impact of shipping noise in Algoa Bay 
The question of the soundscape and its effect on baleen whales is central to this project (Figure13.1). 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’ soundsape and its various 
contributors i.e. geophony and biophony.  

 
 
 
 
 
 
 
 
 
 
 
 
Figure 13. 1: Confrontation between shipping and marine life based on soundscapes; humpback whale 
breaching in Algoa Bay within its shipping lane. 
 

13.1.2 Chatter beneath the surface: underwater soundscape of Algoa Bay and St. 
Francis Bay 

Taking a walk along the beach gives the impression that the ocean is a quiet place, but the truth could not 
be more different: the ocean has never been a silent place. Naturally, the underwater environment is full 
of sounds from geophysical (e.g., rain, waves, earthquakes), biological (i.e., animal sounds), and 
anthropogenic (e.g., shipping, seismic surveys, pile driving) sources that vary over spatial and temporal 
scales, creating a mosaic of soundscapes containing information on resource quality and availability. The 
soundscape is used by marine species for orientation and navigation towards suitable habitats. In addition, 
under the Acoustic Habitat Hypothesis (AHH), the acoustic information within a soundscape could 
potentially be more important for habitat selection in sound-dependent species than the physical 
characteristics of the environment; a phenomenon indicated for several bird species. Thus, the composition 
of the acoustic community (i.e. the composition of sound-producing species) can be used as an indicator of 
animal biodiversity and ecosystem health, and subsequently assist in monitoring the effects of 
environmental change. However, the lack of local long-term soundscape data often limits the ability to 
assess the effects of anthropogenic sound on local soundscapes. From 2015-2017, three acoustic loggers 
were deployed spread over Algoa Bay and St. Francis Bay, to conduct South Africa’s first marine soundscape 
study. Data analyses revealed a chatter from biological sources, such as snapping shrimps, fish, dolphins, 
and whales (Figure 13.2). 
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Temporal analyses indicated a clear peak in fish vocalisations in summer alternating with a peak in whale 
vocalisations in winter. Although all three sites were relatively similar in sounds from geophysical and 
biological sources, clear differences in the contribution of anthropogenic sources to low frequency sound 
levels were recorded. Low frequency sound levels were highest at the centre of the Addo National Marine 
Protected Area, primarily because of the presence of large commercial vessels within Algoa Bay. These 
results highlight the need to include soundscape analyses in marine spatial planning and serve as baseline 
information to monitor changes in the acoustic environment under future developments in the region. 

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. 

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 2018.  

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.   

 

 

Fish Small vessel 

Snapping 
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Large vessel 

Fish 

Humpback 
 

Figure 13.2: Examples of typical soundscapes in March (top) and August (bottom) in Algoa Bay, 
including sounds produced by snapping shrimp (green circle), fish (orange circles), humpback 
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13.2 Terrestrial Soundscapes  
 

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

Subprojects: 

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

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

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

13.2.4.  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). 

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. 

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). 
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14. GeoEngineering and GeoPhysics 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). 

15. 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. 
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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 
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 15.1). 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 15.2) and for other resources. 
 

  
Figure 15.1. 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. 
 
But probably the biggest economic mis-sharing is related to the growing technologies (solar panels, wind 
power, cell phones, electrical cars etc) that need (use) rare earth minerals, lithum, cobalt copper, platinum, 
palladum etc many of which are derived from African through child-labour.  This slave-labour must stop 
and this project has a direct focus on these socio-economic issues related to global change needs. 
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Figure 15.2.  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 2019 - 2020.  

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, graduated in 2018). 

16. 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 
and deal with global climate change. More than 200 scientists, research students and artist are working 
collectively on a 21 book series and videos and writing unique time-line stories, including the heritages 
linked to ‘Out of Africa’ and ‘Into Africa’ colonisations (see figure 16.1). The first 2 books will be published 
through Springer by end 2019.  Three Iphakade graduate students are presently involved in this project and 
one PhD student is coordinating Corridor 9 – Western Rift Valley – Extreme fish diversity in the great lakes. 

 

   

 

                                                  

 

 

 

 

Figure 16.1:  Africa Alive Corridors project Logo. The 20 corridors are highlighted in as yellow lines.  
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Introduction 

Around a 100 years ago it was inconceivable that we could take a photograph of the Earth from out there 
in space—showing its immeasurably beautiful mosaic of ocean, continent and atmosphere! And it was 
inconceivable that we humans could be on track towards causing such profound havoc on this most 
exquisitely wonderful and biodiverse of all known planets. Yet, within the span of just three or four 
generations, we have touched both ends of that spectrum: the technical genius and the depraved plunder!  

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

Why Africa 

Africa is the womb of our species, modern humans, Homo sapiens! It is here in Africa that we took every 
step of our evolutionary journey over the past 10 million years. Each step, from being one with the apes in 
the equatorial forest to walking ever-more upright with ever-more expanding brains in the game of survival 
out on the expansive savannah woodlands and grasslands.   

This journey took us across the geo-biodiversity hotspots of the world, across the heartland of the former 
Gondwana supercontinent, across the Mother continent. Indeed, we can trace our evolutionary journey 
through life from some 4-billion years ago to the present more fully in Africa than on any other continent. 
From the earliest known microorganisms on the earliest bits of emergent landscape to the earliest 
vertebrates, tetrapods, mammal-like reptiles, mammals, primates and apes, we can trace our footsteps 
here in Africa more fully than elsewhere. 

 It is from Africa some 70,000 years ago that we modern humans—still hunter gatherers--colonised the 
world. It was outside of Africa that the next earth-changing revolutionary steps were taken: from the 
Agricultural Revolution (in the Middle-East, around 10,000 years BP), to the Scientific and Industrial 
Revolutions (in Europe, through the past few centuries).  

It was particularly with the building of ocean-going vessels and navies, starting with Henry the Navigator in 
Portugal, 1418, that the world recolonised and partitioned Africa—as industrialised man. And hence, one 
of the greatest and least worthy of ironies.  The peoples of Africa, the Mother continent, now with a 
population topping a billion, suffer the greatest—from poverty, joblessness, malnutrition, disease, lack of 
education to internecine warfare, crime and dysfunctional governance! 

 Africa is endowed with the greatest spread of natural resources, from her geological riches including gold, 
platinum and diamonds to her wilderness with its unsurpassed plant and animal diversity! Yet her peoples 
suffer the greatest of any globally; and her indigenous plants and animals are disappearing underfoot as 
never before. 

Why Corridors 

Hence the Africa Alive Corridors!  

     Through a selection of 20 corridors criss-crossing Africa, we tell the biography of Africa.  

Homo sapiens                                                                                                                                                                                                                           

The Sixth Extinction (Anthropocene)  
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The Sixth Extinction and the human brain are inextricably linked. The five previous mass extinctions over 
the past 500 million years, were caused by massive asteroid impacts or continental outpourings of lava. 
The current extinction, the 6th, and we are seemingly helplessly caught up in it, has been lit by the human 
brain, an utterly unique organ that has evolved within the ape branch of the mammalian evolutionary tree.  

 ‘Our planet is in a perilous state. The combined effects of climate change, pollution, and loss of biodiversity 
are putting our health and well-being at risk. Given that humans are largely responsible ….. (Berg, 2018, the 
Editor-in-Chief of Science). Such expressions of our current state are ever more frequent and widespread; 
but …. 

We are our brains 

“We come into the world with brains that are already unique, shaped by a combination of our genetic 
background and programming in the womb, and in which our characteristics, talents, and limitations are to 
a large extent already determined.” – Swaab (2014), We are our Brains 

And now we have exploded to 7,6 billion persons globally—each with a differently programmed brain! 

In 1900 there were 1,6 billion of us, in 1800 around 1 billion. We have exploded in numbers, we are the 
most invasive species ever! 

Consider for a moment the unhappy phenomenon known as the ‘alien-hand syndrome’! When the link 
between left and right hemispheres of our brain is severed—when the bundle of nerve fibres (the corpus 
callosum) connecting the two halves of our brain is damaged! The left hand of a lady might be trying to 
undo the buttons of her dress, whilst her right hand is trying to do them up! Most bizarre! Or a man and 
his zip; one hand up, the other down! 

Think of 200 countries in this time of global crisis, the Anthropocene, the 6th Extinction, the annihilation of 
nature and loss of biodiversity, global warming, ocean acidification! 200 countries fighting to protect their 
right to sovereignty, rather than working together as in the instruments of an orchestra! 

Think of two houses in parliament—say the Democrats and the Republicans in Washington! Whatever 
President Obama spent 8 years in office trying to  build, President Trump is now doing his utmost to 
dismantle, every last bit of it—as a matter of principle! 

Think of two brilliant lawyers paid vast sums by their clients to fight some case, a murder case, a 
corruption scandal. As often as not, they aren’t trying to find the truth, they’re aiming to win the case for 
he who pays!  

Gondwana Alive, Earth Alive, Africa Alive                                                            

A brief glimpse at AAC’s history 

Our triptych of interweaving projects—Gondwana, Earth and Africa Alive—see their 20th anniversary this 
year; the year of Nelson Mandela’s 100th anniversary. It began in Cape Town at the 10th ‘International 
Gondwana Symposium’ in 1998, where a host of global geologists and palaeontologists gathered at the 
University of CT on the lower slopes of Table Mountain. The triptych has evolved and morphed along the 
lines of a typical timetree since. 
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Gondwana Alive (1998) 

“Imagine an asteroid the diameter of central Sydney slamming into the Earth. We humans are that asteroid. 
Humankind is rapidly bringing about the extinction of life worldwide, irreversibly destroying the natural 
beauty and diversity of our Earth, impotently converting our planet to a sad, sullen slum. We are forging 
the Sixth Global Extinction: the fifth was that caused, we believe, by a massive asteroid 65 million years ago 
that brought the reign of the dinosaurs to an abrupt close. We must act now to stop the Sixth Extinction. In 
ten years time we will have lost the opportunity. We cannot pass the buck—neither to any metaphysical 
authority, or to coming generations.” –Anderson et al., 1999 (“Towards Gondwana Alive”) 

The Gondwana Alive Corridor project was first presented four years later at the ‘11th International 
Gondwana Conference’ held in Christchurch, New Zealand (25-30 August, 2002) and concurrently at the 
‘World Summit on Sustainable Development’ (‘Rio + 10’), Johannesburg (25 Aug – 4 Sept, 2002). 

Earth Alive (2008) 

Arusha, Tanzania (May 2008), International Year of Planet Earth (IYPE) 

Little Theatre, Pretoria (5 May 2016); ‘First-person short stories’ 

4th National Conference on Global change (3-6 Dec., 2018), Polokwane 

Africa Alive (2018) 

Cape Town (27 Aug-4 Sept, 2016); 35th International Geological Congress (IGC) 
 
Our first two volumes—‘Africa Alive Corridors’ (AAC) and ‘Homo sapiens Corridor’ (HSC)—are being 
prepared simultaneously and will be finalized by end 2019. The AAC volume gives an overview of the 
initiative and its aims, along with a run through the autobiography of Africa along the 20 selected corridors. 
The companion HSC volume gives in detail the story of one chapter in that biography—our epic venture as 
modern humans through the past 300,000 years or so. This story can be told along Corridor 10, winding 
through the coastal belt of the southern Cape, in far more scientific and graphic detail than is possible 
elsewhere. These 2 books are planned for publication in early 2020 
 

Books to follow: 
‘First-Person Short Stories’ (book) 
20 books: one on each of the 20 African corridors 
‘Into & Out of Africa’ (book) 
Expanding to Gondwana Alive and Earth Alive Corridors (i.e. going global) 

Heritage Corridors & Nodes                                                                                    

The dream, the conviction, is that in telling the story of Africa, a shift in consciousness can be forged. Collectively we 
humans are driving the Sixth Extinction of biodiversity. We have two choices: either we find consilience, or we perish 
along with the whales and the elephants. We cannot tell the whole story of Africa. That would take a library full of 
books. What we can do is highlight the most unique chapters of that story—which we do through a selection of 
heritage corridors and heritage nodes.  
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Heritage corridors & catchment areas 

Corridors: Each of the 20 corridors tells a chapter in the story of Africa, often of the world, more completely 
and more compellingly than it can be told elsewhere. And as we keep discovering, year upon year, the story 
of how we modern humans emerged and sprouted is told incomparably well along the southern Cape coast. 
No other place in Africa or abroad can compare. 

The ‘Homo sapiens Corridor’ (HSC) is number 10 in our series of 20 ‘Africa Alive Corridors’ (AAC) telling the 
autobiography of the continent. We stress the word autobiography, in that it is the mountains, the plants 
and animals, the cultural sites, the people that tell their own story. We are merely the scribes and the 
interpreters of that story. 

Heritage nodes, satellite nodes 

[For a fuller introduction to the concept and aims of the initiative, and for a fuller definition of terms, see 
the opening pages of the accompanying 33-page AAC edoc.] 

Nodes (to ca 25 km diam.): 20 primary nodes are selected for each corridor. Each tells an episode in the 
story of that corridor. Together they reveal our epic journey – and it is truly epic, with all the twists and 
turns of high drama.  

Subnodes: Apply in cases where a node embraces 2 or more sites telling different aspects of the story.   

Satellite nodes: These are extra sites of special significance (within the corridor or its catchment area) that 
generally relate to the secondary themes.  
 
Themes: geological, biological, cultural 

Three themes, geological, biological and cultural weave through the 4-billion year story of Africa. The Earth 
is one, … … . Each corridor, though, has a core theme and two complementary themes. In the case of the 
HSC, the central theme is cultural – tracing our human epic over the past 200,000 years. The story is holistic, 
consilient, with everything and all processes interdependent. Climate change and episodic geohazards have 
always been an inseparable part of our human journey. Fluctuating sea levels likewise. We are dependent 
on the prodigious richness of plant and animal life about us, and that life is now dependent on us. 

Consistent format (Corridor chapters) 

We follow a consistent format for each 20-page Corridor. Consider the “Cradle to Cradle Corridor” (No.2) 
with the theme, “Celebrating 3,5 billion years of life on Earth”. Following the first three spreads (title and 
theme, 20 Heritage Nodes and map, Timelines and Climate Change) the following five spreads focus on the 
theme working up through time, and the final two spreads touch briefly on the remaining two themes, 
geological and cultural.                                                                       

We are not alone                                                                                                                                       

Our interdependent evolution as mammals (since the extinction of the dinosaurs) 

Will we listen to the whales with their trans-oceanic songs; will we listen to the elephants with their trans-
continental rumbles; will we listen to the apes with their messages from the forests; will we listen to the 
big cats from the wide savannahs? Will we listen before they all fall silent; and we, in our deafness, fall 
silent? 



49 
 

As Edward O. Wilson famously put it in ‘The Diversity of Life’ (1992), ‘And how many species of organisms 
are there on earth? We don’t know, not even to the nearest order of magnitude. The number could be close 
to 10 million or as high as 100 million.’ Back then the total observed diversity of organisms as listed by 
Wilson was 1,413,000 species (higher plants 248,000, insects 751,000, other animals 281,000 (including 
mammals 4,000), fungi 69,000, algae 26,900, protozoa 30,800, bacteria etc 4,800, viruses 1,000).  

We are not alone! Considering just the macrocellular organisms that we can see without the help of a 
microscope, the known diversity in 1992 was around 1,375,000 species. Yet we humans still effectively run 
our lives as if we are alone! 

In our chapter of this title, we select just four groups of mammals, the elephants, big cats, whales and apes, 
to emphasise their place in the world! We could well have added the ants and the bees from amongst the 
insects, or the crows and the parrots to reflect on their concerns, or a species or two of tree in the Congo 
forests. 

Why should we feel that we can colonise them out of existence! 

We are not alone! 

Out of & Into Africa    

The Science of Palaeo-anthropology is in vibrant mode—through expanding fieldwork and publications 
globally. Knowledge of our human origins and peopling of the planet, is filling out monthly, weekly as each 
issue of Science and Nature comes out! The last two million years in the biography of Africa are inextricably 
woven of world-changing episodes of colonisation out of Africa and into Africa. 

Figure 16.2: Bottom left – Selected colonisation corridor routes into Africa; Bottom right selected 
colonisation corridor routes ‘Out of Africa’.                                                                                       
    

  Out of Africa 

Homo habilis Leakey et al., 1964 (“handy man”) (Corridor 8. Eastern Rift Valley) 

Louis and Mary Leakey found the first specimens, two milk teeth, in 1955. Mary Leakey later recovered the 
cranium of a young adult in 1959 [Olduvai Gorge; check]. 
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The type was discovered in Olduvai Gorge, Tanzania, in 1960. Range c2,1- 1,5 Ma. 

The earliest dates for H. habilis in the far east include Yuanmou, China (1,7 Ma). Sangiran /Trinil, Indonesia 
(1,66 Ma) and the Nihewan Basin, China (1,66 Ma). Gibbons (2016),  

Homo erectus (“upright man”) (Corridor 8. Eastern Rift Valley) 

The type was discovered in Java (Trinil) by Eugéne Dubois in 1891 and subsequently in Zhoukoudian, China 
(the Peking Man Site) by Johan Gunnar Andersson in 1921. Range c1,8 -     Ma 

The earliest dates for H. erectus in the Far East include Java (1 Ma), Peking man (780 ka) and the northern 
Phillipines (709 ka). Qiu (2016), Gibbons (2017), Li et al. (2017), Ingicco et al. (2018) 

Homo sapiens (Corridor 10. Homo sapiens) 

The pace of research, from fossil finds and dating to genome studies, into the emergence of modern 
humans, us, is almost exponential. Just a year ago, the consensus was that we had been around for about 
200,000 years, now that has shifted back to around 300,000 years (Galway-Witham & Stringer, 2018). The 
science of where and when we arose in Africa, likewise, is continually being refined. 

When did we first colonise the world, as H. sapiens, out of Africa? That date appears to be around 70,000 
years BP. We reached NE Siberia c24-18 ka and across from their c15 ka and had made it down to the 
southern end of South America by c10,5 ka. We reached Australia c65 ka, and Madagascar and New Zealand 
a mere 1,500 and 1000 years ago respectively. As hunter gatherers, we colonised the world to its furthest 
corners. 

     Into Africa 

European Colonisation (Corridors 17-20) 

The western bulge of Africa reflects the history of Western Civilisation from 1400–2012. It is a story of irony 
you could barely conceive. The story begins in the 1430s with the founding, by Henry the Navigator (1394–
1460), of the world’s first naval academy at Cape St Vincent on the south-western tip of Portugal. From this 
peripheral corner of Europe began the recolonisation of Africa and of the globe by Renaissance Europe. 

     Out of Africa 

Atlantic Slave Trade (Corridor 17. Mirror of History) 

For over 400 years slaves were harvested from the African countryside and bartered for sugar, gold, horses, 
or cowrie shells as ‘legitimate items of commerce’; if Europeans were the traders, the Africans themselves 
were the suppliers. While every corner of Africa was involved in the slave trade, it was the West Africa to 
Americas trans-Atlantic run (ca 1450-1850) that flourished most and is most clearly documented. And in 
the annals of man’s depravity towards man: even the Hitlerian Holocaust can hardly parallel these four 
centuries of barbarous human trade.  

Estimates vary from 11-20 million as to how many Africans were shipped across to the Americas during 
those 400 years; and of these it is estimated that some 10% (1,2-2,4 million) died en route! 
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Refugees seeking asylum in Europe (Corridor 20. Sixth Extinction) 

The pattern of the last two-million years continues. In the past few years, through climate change, 
continuing warfare, dwindling food & water, floods of refugees from north-east Africa (and the Middle East) 
are pouring into Europe. 

 A 4,6 billion-year Succession of Revolutions                

Succession of 10 timelines 

Revolution, in the sense of rapid and profound change has punctuated Earth 

history ever since its origin 4,6 billion years back—and will continue into the future. Our 10 timelines begin 
with Earthtime covering our planet’s full history, and continue through, covering ever-shorter spans, 
through till today and  tomorrow.                                                                                                                          

10. Today & Tomorrow (Into the 21st Century, 2000-2050) 
        “Achieving the Impossible”  
        Podium Revolutions: United world; Beyond capitalism & democracy; Gaia 
9. The 20th Century (The 20th Century, 1900-2000) 
        Of 2 World Wars & a Cold War, “The most fractured of all centuries”                                  
        Podium Revolutions: Relativity; United Nations; Computer 
8.  2nd Millennium (The last 1,000 years) 
        From Medieval Europe to Modernity, “Through the Mother of all Revolutions” 
        Podium Revolutions:  Printing press; Scientific Revolution; Industrial Revolution 
7. Organised Religion (The last 3,000 years) 
        Turning away from nature, “In the hands of the Gods”                                           
        Podium Revolutions: Judaism; Buddhism; Christianity                                                  
6. The Agricultural Revolution (The last 15,000 years) 
        Beyond hunter-gathering, “The Anthropocene” 
        Podium Revolutions: Gobekli Tepe; Grain/cattle/sheep; writing  
5. Homo sapiens (The last 400,000 years) 
        The wise human, “Most contradictory of all species” 
        Podium Revolutions: Homo sapiens, Tswaing, Out of Africa                                       
4. Apes to Humans (The last 10 million years) 
        Towards walking erect, “An expanding brain” 
        Podium Revolutions: Homininae, Hominini, Homo habilis 
3. Mammals (The last 70 million years) 
        Warm-blooded vertebrates, “Beyond the dinosaurs” 
         Podium Revolutions: Dinosaur extinction, Great apes, Antarctica re-glaciation                 
2. After Snowball Earth (The last billion years) 
        The Explosion of Life, “Through 6 Global Extinctions” 
        Podium Revolutions: Snowball Earth, Cambrian Explosion, 3rd Global Extinction  
1. Earthtime (The 4,6 billion years of Earth history) 
      Our Blue Green Planet, “One with the solar system” 
         Podium Revolutions: Origin of Earth; Origin of life; Origin of eukaryotes 
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Climate Change 

At all scales--over billions, millions, thousands, hundreds or tens of years—climate change drives 
environmental change, which drives evolution. At the broader scale, we witness organic evolution; whilst 
over shorter intervals, the 200,000 years since modern humans appeared, we see cultural evolution. This 
is absolutely and repeatedly evident when studying a series of climate graphs, running chronologically at 
successive scales from  

4 billion years ago through to the present. 

“The bottom line of the climate change synopsis is that it is going to be difficult to control and calculate how 
the world keeps below 1.5 degrees by 2050.” 

Achieving the Impossible, Business-as-unusual                                                        

Clearly ‘business-as-usual’ is not working! Indeed extinction speeds up daily. Democracy as we know it is 
toothless; Capitalism in its present form leads to great riches for some, but rags for most; the Rule of law 
seems only for the rich; Nationalism has always led to more war than global solutions; Religion in its diverse 
guises sets us apart more than at peace. These five great pillars of our global civilization are old and 
tattered. They need to evolve into something dramatically new. Together we need to push for new ways; 
for ‘Business-as-unusual’. 

Beyond Democracy, Tomorrow’s democracy today 

Democracy is seen as sacrosanct in our time, yet it is impotent in the face of extinction. The idea is 
introducing the Democracy of 2100 AD today. Like all things, Democracy is constantly changing- to embrace 
more persons- but now it needs also to include, by proxy vote, the next three generations of humans 
(including your kids and their kids’ kids); our ancestors all the way back to the emergence of our species; 
and the 50 million other species of life precariously sharing our world.  

Beyond War, Morphing the military  

History is written in the blood of countless wars. Still today, trillions of dollars are spent on ‘national 
defense’.  World military expenditure corresponds to 2.5% of world income (GDP), an average spending of 
$173 per person annually. The USA is responsible for 48% of the world total. Governments allocate vast 
amounts to military spending, but fractions on poverty and Earth care. A change of heart is needed: national 
security should be exchanged for biosecurity. The military and military spending could be employed to save 
the planet; soldiers might “hammer their swords into plowshares and their spears into pruning hooks”. 

Beyond Nationalism, River-basin states 

In aiming for a holistic balance in managing our world, these ‘Earth Alive’ 101 strategies work like the 
instruments in an orchestra – together they make music. We will not preserve the fish diversity (43) along 
the Zambezi River, for instance, if the seven countries sharing its waters each push their sovereign claims 
to its use (dams, irrigation, fishing, waste disposal). Optimal would be to manage each river basin as a single 
system – as one might a single school. If we are to preserve our world, we may well need to find new styles 
of government based on river basins, not countries based on outmoded historical treaties. 



53 
 

 
  

 

 
Figure 16.3: (a) Design of 20 Africa Alive corridors, each with unique stories that best cover the global history 
from 4 billion years ago to the present (b) Africa with precolonial countries, left, overlayed by post colonial 
nations (Red lines), right 
 
Beyond Capitalism, Reshaping capitalism, stemming consumerism 

Capitalism – free enterprise- is the dominant system of economic activity in our day. The philosophy and 
practice underlining it is essentially that of Adam Smith (1723-90). The core idea: each person striving for 
their own profit ultimately leads to the common good. It’s a brilliant concept. But 250 years later it 
obviously isn’t working. With extinction and global warming worsening rapidly, with half the world’s 

(a) 

(b) 
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population living in poverty, with warfare endlessly waging, it’s not working. Let us unwrap the chains that 
imprison us and fashion something new.  

Half Earth 

“In Half-Earth I propose that only by committing half of the planet’s surface to nature can we hope to save 
the immensity of life-forms that compose it. … I am convinced that only by setting aside half the planet in 
reserve, or more, can we save the living part of the environment and achieve the stabilization required for 
our own survival. 

 The current conservation movement has not been able to go the distance because it is a process. … Half-
Earth is different. It is a goal. … It is further our nature to choose large goals that while difficult are 
potentially game-changing and universal in benefit. To strive against odds on behalf of all of life would be 
humanity at its most noble.” -- (Edward O. Wilson, 2016, Half-Earth) 

A global petition                                                                         

For “the children of today’s world and the children of tomorrow’s world.” 

(Nelson Mandela, Dec. 1998; from his endorsement for our Gondwana Alive project) 

We have put aside a full chapter towards voices globally—in all fields and of all ages--calling for 
fundamental change towards a new world where all persons and all species enjoy the fullest respect and 
dignity. On this introductory spread, we focus on the thoughts of a select group of  14-17 year-old scholars 
(below) who played our Earth Alive strategies game in 2008; and on leaders globally (adjacent) who 
endorsed our Gondwana Alive project in 1999.                                                                                             

Arusha, Tanzania (May 2008), International Year of  Planet Earth (IYPE) 

In line with Mandela’s concern over passing on a thriving, peaceful, biodiverse world to our children, we 
give a selection of feedback from scholars playing the ‘Earth Alive 101 Strategies’ card game launched at 
the IYPE conference in 2008.  

“This aspect  of the trip and conference was the highlight of my trip. I had heard about it two weeks ago 
and didn’t know what to expect, but what I got exceeded my expectations. I enjoyed the way the game 
allowed us to think laterally, holistically … and to go beyond what we usually do.” – Rushaan Ruiters (female, 
17 yrs), Cape Academy of Mathematics, Science & Technology, Cape Town 

“And it is very good that they started with educating us the juveniles, because we are the future of this 
world. And the’ve laid a very strong foundation because we’ll ensure that our communities get the message 
and we’ll implement them. And I promise that I’ll make sure that our environment is a safe place to be from 
now on.” – Thandeka Thafeni (female, 17 yrs), Commtech Comprehensive School, Bloemfontein  

“The game makes you think and teaches you about the corridors. The game is brilliant. The only thing we 
need to do now is telling the world about it.” –Masibulele Dokolwene (male, 16 yrs), Cape Academy of 
Maths, Science & Technology, CT 

“But ‘yo’ the adjudicators were very, very friendly nice easy to understand. Okay I think they must try to 
increase the hours of playing the game. … Please keep it up - go on opening doors for other learners too.” – 
Asisipho Hlaleleni Jaca (female, 14 yrs), Amawushwe J.S.S., Eastern Cape  
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“It was very complicated at first but, with time it became easier and easier. This was a very fun yet 
educational game, So it’s a good idea if every school had its own game.” –Wandile Hlambelo (male, 14 yrs), 
Eastern Cape 

“The game is very interested and educative one. It made me to be aware and use my thinking capacity to 
focus much on environmental issues like global warming and about the worse dangerous of the sixth 
extinction and make me to find out the possible solutions about the corridors concerned. I insist and advise 
that this should not be end.” –George Amandus (male, 17 yrs), Ilboru Secondary School, Arusha  

“The card game was all about the sixth extinction, that included points about biodiversity, wilderness, global 
warming and much more. The game was brilliant. … The game really inspired me and am going to educate 
people in my area and outside my borders about all what I had learnt from this game.”—Baker M. Abdullah 
(male, 16 yrs), Ilboru Secondary School, Arusha  

“It was real fantastic. I real appreciate your ideas and how to prevent global warming, the sixth extinction 
and how to conserve our environment … please this game should not end there but all over the world, in the 
villages and cities. Through this game I have decided to take an opportunity of educate my fellow students 
about how to prevent the sixth extinction.”—Lightness Mollel (female, 15 yrs), St Joseph Secondary School, 
Arusha  

“I learn many things which are benefits for me and the whole society which surrounds me. … I like to advice 
international leader, different organization or millionare to support us to prepare meeting like I had … I’m 
happy because of the meeting, the game and also sharing our ideas about our planet …” –Doreen Nyahucho 
(female, 14 yrs), St Joseph Ngarenaro Secondary School, Arusha  

“I have planned to use all the strategies I have to preserve the nature of our environment. I have liked the 
game very much because it has helped me to understand how to use the strategies to solve different 
problems facing our environment. Also it has helped me to understand how to express your opinions or 
views concerning the environment to other people.” –Havira Gerald (male, 14 yrs), Ilboru Secondary School, 
Arusha             
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Significant progress has been made in 2018, and the plan is to launch the project and the first two books 
(published by Springer) in 2019, as part of a ‘100 year Mandela’ Celebration.  

Figure 16.4: Africa Alive story telling 

2 Iphakade MA students from the Art Faculty and one PhD student in science faculty at NMU, as well as a 
number of students in the Architect Department are engaged to tell, and graphically design, Africa stories 
along the Corridors. In addition, a student in film making has started to make ‘Mandela Talks’, covering a 
range of Africa stories linked to the corridors. The project is using the Africa data/stories towards designing 
university foundation courses focused on Africa. A 2019/2020 goal is to start introduce  ‘Mandela Talks’  on 
mobile phones for university students, especially with the aim to decolonise the minds of undergraduate 
and graduate students; and to engage them in Africa stories, past and present.  From 2019 on, 20-30 
Masters and PhD Students will be encouraged to take on specific Africa Alive Corridors for their thesis.  
Presently, two corridors (Lungs of Africa [Corridor 7] and Eastern Africa Rift [Corridor 8]) have already been 
allocated to presently registered students. 
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17. SUMMARY OF IPHAKADE FINANCES 2017-2018 
 

SUMMARY OF IPHAKADE FINANCES 2018-2019 

Item Expenses Income 
Balance 2018 & 2017  carry forward   R2 000 000.00 
Income (Carry Forward) - 5 April 2018   R4 571 815.81 
NRF Grant Extends 14 June   R11 550 000.00 

Total Income   R18 121 815.81 
      
      
Bursaries R11 595 107.99   
Accommodation expenses R111 424.85   
Travel expenses R324 775.79   
Fieldwork/Research R1 075 692.47   
Training/Workshops R454 235.52   
Administration/Operations R602 402.09   
Publications   R259 868.25   
Equipment   R754 072.98   
        

Total expenses R15 177 579.94   
 
 

Bursaries extended:  
Nelson Mandela University R6 470 107.99 
University Free State R2 465 000.00 
University Stellenbosch R1 400 000.00 
University North West R590 000.00 
University of Western Cape R590 000.00 
University of Western Cape R80 000.00 

 R11 595 107.99 
 

  



 Appendixes 

I. Student Data – Student Reports

II. Publications

III. Finances

IV. Letter of approval by Chiefs for new Khoisan Research Unit

V. Africa Alive – Iphakade Participant, Global Change Conference
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Project Status Report to DST/NRF 
Year End Report 2018/9 

Nelson Mandela University 
REPORTS 

Sub Project:  
Student Name: Divan Stroebel 
Course: (PhD/MSc/Hons) PhD 
Gender:          Male         Race:  White 

Project Name: Baseline Hydrochemistry of Scarce Groundwater 
Resources in Anticipation of Hydraulic Fracturing for Shale Gas in 
the Eastern Cape Karoo, South Africa:  Proxy for Aquifer 
Connectivity 

Start Date :        Jan. 2016              Proposed End Date:  Dec. 2019 

Project Manager/Supervisors Prof. Maarten de Wit 

All field-based work and research have been completed, with first three chapters (Introduction, Literature Review and 
Methodology) of PhD nearing completion whilst waiting for hydrochemistry results to complete the final two chapters 
(Results and Discussion).  Sections of results/discussion have commenced of hydrocensus and water isotope results.  It is 
anticipated to submit completed draft to supervisor by March/April 2019 with the aim to submit for examination as soon 
as possible after suggested edits/corrections are made.  Delays were caused by analytical instrument failure as well as 
back logged data/results correction at the designated water laboratory.  Water samples currently being analysed at 
another laboratory. 

Paper published in special publication by the Geological Society of London on fractured aquifers. 
STROEBEL, D.H., THIART, C. &amp; DE WIT, M.J. 2018. 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. In: Ofterdinger, U., Macdonald, A.M., Comte, J.C. &amp; Young, M.E. (eds) Groundwater in Fractured Bedrock 
Environments. Geological Society, London, Special Publications, 479, https://doi.org/10.1144/SP479.3. 

Sub Project:  
Student Name: Marion Holmes 
Course: (PhD/MSc/Hons) : PhD 
Gender:  Female             Race:  White 

Project Name: Diatoms as an ‘early warning’ monitoring tool for surface 
and groundwater contamination: towards a water baseline for the Karoo. 

Start Date :       2016                Proposed End Date: 2020 

Project Manager/Supervisors Prof M de Wit, Prof E Campbell, Dr J Taylor 

Identification and counting of diatom slides is ongoing. Diatom identification was proving to be problematic with several 
species and a trip to the SA Diatom Herbarium housed at the North-West University campus in Potchefstroom was 
undertaken in October 2018. The trip proved fruitful but some species are still not identified. The contamination 
experiment, where the effects of various fracking related contaminants on the diatom communities, was designed and 
started at the end of October 2018. This experiment is scheduled to run until the end of February 2019.  

An article titled “Diatoms – Early warning guards of pollution in water wells” was written for the AEON Report Series 4. 
Work was completed on the first draft for the article with the working title “Revisiting diatoms as water quality 
indicators in the upper reaches of the Great Fish River, Eastern Cape, South Africa – 4 years on and establishing a 6 year 
baseline for Petrusdal.’ It is hoped this article will be published in 2019.  

Sub Project:  
Student Name:  Thomas Muedi 
Course: PhD  
Gender: Male            Race:  African 

Project Name: Geochronology and geochemistry of the Karoo Project 

Start Date :   2013                    Proposed End Date: 2019 

Project Manager/Supervisors Prof Maarten de Wit 

The project corrections and writing up was completed in January 2019 and the thesis have been submitted for 

examinations at Nelson Mandela University. I am also working on a publication for this PhD thesis. 

Iphakade
 Earth Stewardship 

Science 

Appendix I – Student Data – Progress Reports 

59



Sub Project:  
Student Name:  N’wa-Jama Mashele 
Course: (PhD/MSc/Hons)  
Gender:     Female              Race:  Black 

Project Name: Small-scale organic farming and the use of the 
participatory guarantee system in rural and urban South Africa: a 
case study of farmers in George and Giyani. 

Start Date :            July 2017           Proposed End Date: 2020 

Project Manager/Supervisors 

I worked on two chapters for the book: “Organic Food Systems – Meeting the needs of Southern Africa”. To be published 
this year (2019) 

1. Participatory Guarantee Systems as an organic market entry point for small scale farmers in South Africa. (Co-
author Prof Raymond Auerbach).

2. The Nelson Mandela long-term comparative organic farming systems research trials: Baseline study and trial
design (with Raymond Auerbach and Catherine Eckert).

I am working on a paper with Maren Wesselow (colleague from Oldenburg University In Germany) about the Kos en 
Fynbos project. Data was collected between March and April 2018.  
I have been actively involved with PGS which is part of my research aims. 

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

Project Name: Citizen Science as an element of community capacity 
building prior to potential Karoo Shale Gas Development: Learning through 
Groundwater Monitoring Training in Cradock, Eastern Karoo, South Africa 

Start Date :       2015    Proposed End Date: December 2019 

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. 

Thesis Chapters 1 – 6 are ¾ complete. I am currently working on the second draft of corrections, for submission by the 

30th of January 2019.  

The framework and objectives of AEON’s Shale Gas Baseline studies form a basis for planning and evaluation procedures, 

ensuring future sustainability of potential Shale Gas Development in the Eastern Karoo. I have been exposed to knowledge 

sharing platforms in2018, the Global Change Conference (1 – 5 December 2018) hosted by the University of Limpopo, in 

Limpopo, South Africa. During the conference, I gave an oral presentation on the results yielded from my study and 

implications of the Citizen Science training (shared knowledge and skills in groundwater monitoring) given to the Eastern 

Karoo community of Cradock.  

Submission of final thesis document for examination by April 2019. 

Sub Project:  Botany 
Student Name: Roy de Kock 
Course: (PhD/MSc/Hons) PhD Botany 
Gender: Male              Race:  W 

Project Name: The impact of hydraulic fracturing fluid contamination on 
soils and vegetation in the Karoo Basin 

Start Date : Feb 2018                 Proposed End Date: November 2020 

Project Manager/Supervisors Prof Eileen Campbell and Prof Maarten de Witt 

The following milestones have been completed: 
• Proposal – Submitted to Prof Campbell and comments received.
• Literature is partially complete and ongoing
• Methods for the 2019 sampling cycle has been completed and is awaiting final comment from supervisors
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• Site have been selected and finalized
• Budget to be completed and submitted for approval
• Sampling to commence in Feb/March 2019

Sub Project:  
Student Name: Renee Koper 
Course: (PhD/MSc/Hons) PhD 
Oceanography 
Gender:      Female             Race:  White 

Project Name: The behavioural and acoustic ecology of southern right 
whale (Eubalaena australis) and humpback whale (Megaptera novaeagliae) 
mother-calf pairs in two neighbouring bays of the Eastern Cape 

Start Date: March 2014             Proposed End Date: August 2019 

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

Acoustic component of data: The last acoustic data for this project was retrieved in April 2018. All data has been analysed 
and a first Chapter draft on the soundscape of Algoa Bay and St. Francis has been written, revealing a difference in 
audibility of large vessels amongst the three deployment sites. To assess possible causes of this difference, it is needed 
to conduct sound transmission loss modelling for which a collaboration visit to Australia is needed. This Chapter can 
therefore only be completed in about three months. 
Behavioural component of data: All videos on the behaviour of southern right whale mother-calf pairs have been 
analysed and results have been written up. I am now in the process of analysing all video’s for humpback whale mother-
calf pairs to complete the Chapter on mother-calf pair behaviour. 
Other: A first draft Chapter on the current socio-economic benefits of southern right and humpback whales and how to 
use our knowledge to increase local socio-economic benefits, has been completed. 
Summary: At present, 2.5 data chapters have been written, leaving me with 1.5 more data chapters to complete before 
finishing off with the introduction and discussion.  
Publications in 2018: none 
Conferences in 2018: 15 min talk at the first African Bioacoustics Community conference (3-7 December, Cape Town) on 
the differences in soundscape between Algoa Bay and St. Francis Bay. 

Sub Project:  Transdisciplinary Geoscience 
Student Name:  Warren Miller 
Course: PhD  
Gender:   Male           Race:  White 

Project Name: Design of new transdisciplinary GeoBioScience maps and 
data-management to stimulate visualisation of Africa’s natural evolution 
and its resources 

Start Date :  May 2018                       Proposed End Date:  August 2020 

Project Manager/Supervisors Maarten de Wit 

Over the last 6 months I have submitted several map revisions and figure revisions for the Africa Alive Corridor book 
publication. I am also currently completing the first revision for chapter 9 of the same publication. All this work will be 
compiled into 2 separate chapters and an appendix for the final thesis.  

No Publications 

Planned book (the Africa Alive Corridors) to be published middle 2019 

Sub Project:  Biogeography/ Conservation 
Student Name: Gregorio Guzzo 
Course:  PhD 
Gender: Male             Race:  White 

Project Name: A rich ecosystem relies on complex interconnections, a 
primate-human-forest interdependence. 

Start Date :   19/04/2018        Proposed End Date:30/04/2021 

Project Manager/Supervisors Judith Masters; Maarten de Wit 

I arrived in South Africa in September 2018 and settled in the village of Hogsback. I started reading the necessary literature 
to improve my data collection methodology. This led to several improvements to my original proposal, brain-storming 
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ideas derived from publications and books concerning ecology, conservation and human-wildlife conflict. My proposal is 
not far from completion. 
During October-November 2018 I followed the two “village troops” of samango monkeys in Hogsback that formed the 
focus of my MSc research in 2015, in order to establish whether changes had occurred in their home ranges and troop 
sizes. The monkeys in the two troops have used fixed sleeping sites and stable home range distributions over the last 
three years, but some environmental changes have been imposed on other troops since several land owners started 
logging wattle, black wattle and other exotic species in major episodes of land clearance. These activities have forced the 
monkeys to modify their home ranges and daily foraging routes in order to obtain adequate food and shelter from the 
elements.   
My 2015 troop census of the samango monkey population within Hogsback’s residential area yielded an estimate of 
approximately 450 individuals organized into 17 troops distributed mainly in the overlapping area between private 
gardens and indigenous forest. The estimate from my 2018 survey was approximately 20 troops, attesting to a population 
of approximately 600 individuals, making the Hogsback population one of the most viable group of Afromontane 
samangos countrywide. 
In November my colleague, Maria Bobbio, and I acquired a field vehicle (a second-hand 4x4 Daihatsu Terios) using our 
bursaries. This vehicle has been and will be necessary in order to work in wet weather, cover large distances from the 
Hogsback village, and explore the surrounding forests. My immediate work plans involve confirming my estimate of the 
Hogsback samango monkey population, and mapping and evaluating the status of ecological corridors among the 
remaining Afromontane forest patches to ensure both that genetic exchange is possible among monkey populations, and 
that they are able to continue their ecosystem services (e.g. pollination and seed dispersal) within the Amathole 
Afromontane complex. I have also monitored the resident baboon troops, and, together with Maria Bobbio, begun a 
survey of human perceptions of and attitudes toward the local wildlife. Thirty interviews have been conducted to date, 
and given us an understanding of the human-wildlife conflict in the area. There is an evident undercurrent of hostility 
among many of the more affluent residents of Hogsback towards the local primates, fuelled by poor scientific education, 
stories from folklore and a fear of nature. Estimates of the number of baboons in the area are vastly exaggerated, as is 
the extent of risk they apparently pose to the residents. Most of the new residents express an irrational fear of baboons, 
fed by the last 20 years of human-baboon conflict in the Cape Town area. This attitude has driven someone to shoot 3 
baboons within the last 4 months in the village area. The latest victim was a young adult male, killed with a 22-caliber 
bullet in the right side of his chest just under the armpit, apparently while he was standing side-on in a non-aggressive 
position. Residents expressed a milder attitude towards samango monkeys, which they incorporate within a set of 
“naughty neighbors” together with birds and antelopes that steal food and destroy exotic gardens. People often confuse 
vervet monkeys with samango monkeys, and associate their observations of monkeys in their gardens with the wrong 
species. Future surveys will focus more on the less affluent residents and increase the cultural diversity of the opinions.  
My observations of baboons and samango monkeys include the identification of plant species in their diet, and my 
ultimate aim will be to establish how much the primate populations rely on exotic species introduced by humans instead 
of indigenous plants, and how this affects the ecosystem and the seed dispersal activities carried out by primate species.  
I have further been mapping the old and newer razor wire fences in Hogsback village in order to understand the degree 
to which the positions of these structures affect the distributions of baboon and samango troops. In December Maria 
Bobbio and I began to construct a small greenhouse using only recycled materials and plastic sheeting. Our aim is to 
enclose a controlled environment in which we can evaluate whether seeds that have passed through the guts of baboons 
and samango monkeys have enhanced capacities for germination over those that have not been eaten by primates. 
 
Sub Project:  Biogeography/Conservation 
Student Name: Maria Bobbio 
Course: (PhD)  
Gender:   Female                        Race: White   

Project Name:    Primates: baboons, vervets, samangos and 
humans: status survey and conservation action plan for 
Hogsback 
 
Start Date :  19 April 2018                             Proposed End Date: 30 April 2021 

Project Manager/Supervisors Maarten de Wit, Judith Masters 

Summary of Project Status and list of publications for the year.  
 
I arrived in South Africa on the 4 September 2018. I spent the first month reading papers and writing my proposal. The 
proposal is almost finished, but I’m waiting for final recommendations form my supervisors. Data collection started on 1 
October 2018. I followed the two baboon troops that have been the focus of a longer-term study in Hogsback; I collected 
waypoints every 10 minutes to estimate their home ranges and to check if these have changed since 2015. I made a 
preliminary map describing almost all of the areas visited by baboons and the several sleeping sites I discovered (see 
figure 1). I have counted the number of individuals per troop and collected behavioural data. During the ethological 
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observations I also take pictures of each adult baboon in order to create a catalogue and to facilitate recognition of 
individual subjects. 
I have used the same mapping procedure to plot samango monkey troops. Working with Gregorio Guzzo, I have assisted 
in surveying the samango monkey population throughout the Hogsback area. We are attempting to identify connections 
or corridors that monkeys can use to move between the Hogsback forest and other indigenous forests nearby. In this 
regard we purchased using our bursaries a 4x4 field vehicle, a pre-owned Daihatsu Terios, which will be used to explore 
these areas.  
Since there is a high concentration of mutilated monkeys in certain areas, this survey will help us to count all the mutilated 
or maimed animals and determine which troops have been most affected. Hence, it will be possible to understand the 
root causes of these mutilations, and test whether razor wire, snares or other dangerous aspects of the environment are 
involved in wounding these animals. With this aim in view, razor wire fences have been mapped and I am searching for 
snares in the forest, so that I can describe the dangerous “red zones” and check if there is any correlation with injured 
monkeys living in those areas.  
While collecting behavioural data, I pay attention to the monkey’s diet, and I am trying to classify all the botanical species 
(both indigenous and exotic) that are consumed by samangos and baboons. I am collecting samples of these plants to 
make a Herbarium, and carrying out a phenological analysis of these botanical species. Once a month I take pictures of 
the plants to monitor the ripening of fruits, buds and other edible parts. In addition, I am collecting and desiccating 
baboon’s faeces in order to count and identify the seeds they may disperse in the forest. After this I will plant seeds 
collected from the faeces and compare their germination rate and potential with undigested seeds to determine whether 
baboons assist or delay the germination process. To do this I need a controlled environment, and Gregorio Guzzo and I 
are building a greenhouse (see figure 2) for this purpose using mostly recycled materials. 
Since the main goal of this project is to protect the indigenous forest and the primates living in it, it is important to involve 
the local human population, understand their points of view and their perceptions of the wildlife. Gregorio Guzzo and I 
are conducting interviews (almost 30 completed so far) to assess the attitudes of residents towards the local wildlife, with 
a particular focus on baboons, and their awareness concerning Hogsback’s indigenous flora and fauna (especially 
vulnerable species). These questionnaires will be useful for local people to gain access to scientific data, and for us to get 
information about snares, historical memories about Hogsback, and other important facts. Moreover to raise the 
awareness of people about conservation problems I am working with Prof J. Masters on a book for children about wildlife 
(English and Xhosa version). I’m using Adobe Illustrator Software to create drawings of Hogsback animals which children 
can colour. It will be a basic field guide for children with pictures of animals and simple scientific information. The idea is 
to create in parallel another field guide for adults with more complete scientific data, so children and their parents can 
explore the indigenous forest with a different consciousness. 
 

 
 

Fig. 1  Baboon home ranges in Hogsback 
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Fig. 2 Greenhouse 
 

 
 
Sub Project: Design a field road map 
Student Name: Bastien Linol 
Course: Research Fellow  
Gender: Male                              Race:  white 

Project Name: Gondwanan and African basins, and their resource potential 
 
 
Start Date : 2017                                     Proposed End Date: 2020 

Project Manager/Supervisors Maarten de Wit 

The research during the year focused on: 
- Mapping the Drakensberg Mountains: several field trips were conducted to map Karoo basalts and pyroclastics. 
- Geochemistry of fossils preserved along the Cape coastal region: laser ablation and clumped isotopes analyses 
were performed at the University of California in Davis and Los Angeles (USA). 
- Dating the Dwyka glacial sequences: a field trip was organized to sample air fall volcanic tuffs in Namibia; samples 
are being analyzed at the Berkeley Geochronology Center (USA). 
- Uranium exploration: a field trip was organized to measure groundwater and radioactivity near Beaufort West. 
- Regoliths of South Africa: petrographic and geochemical analyses were performed at the Nelson Mandela 
University and the University of Cape Town. 
- Drone mapping: several flights and image processing were tested to assist in geological mapping. 
- Connecting onshore and offshore stratigraphic data along the Indian Ocean margin: seismic profiles and 
borehole logs from the Gamtoos Basin were analyzed. 
- Designing field schools in South Africa: 1 week Geology Field Mapping School was organized near Oudtshoorn. 
- Africa Alive Corridors: a revision of 10 climatic curves is in progress.  
 
The published articles during the year are: 
- Griffis N., Montañez I., Fedorchuk N, Isbell J., Mundil R., Vesely F., Weinshultz L., Iannuzzi R., Gulbranson E., 
Taboada A., Pagani A., Sanborn M., Huyskens M., Wimpenny J., Linol B. and Yin Q (2018). Isotopes to ice: Constraining 
provenance of glacial deposits and ice centersin west-central Gondwana. Palaeogeography, Palaeoclimatology, 
Palaeoecology. https://doi.org/10.1016/j.palaeo.2018.04.020 
- Schulz H.-M., Linol B., de Wit M., Schuck B., Schaepan I. and Wirth R. (2018) 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 of 
Geology 121. doi:10.25131/gssajg.121.1.1 
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- Chere, N., Linol, B., Schulz, H-M. and de Wit, M.J. (2017). Lateral and temporal variations of black shales across 
the southern Karoo Basin - Implications for shale gas exploration. South African Journal of Geology, 120, 541-564. 
Awarded the Jubilee medal of the Geological Society of South Africa for the best publication in 2017. 
 
The articles under review are: 
- Linol B., de Villiers S. and de Wit M. (2018). The contribution of paleo-Congo Basin fluxes, to Eocene-Oligocene 
increase in 87Sr/86Sr of global seawater following the collapse of the African Surface. Geochemistry, Geophysics, 
Geosystems. 
- Griffis N., Montañez I., Mundil R., Isbell J., Fedorchuk N., Linol B., Iannuzzi R., Vesely F., Mottin T., da Rosa E., 
Keller B. and Qingzhu Yin Q (2018). Coupled stratigraphic and U-Pb zircon age constraints on the late Paleozoic icehouse-
to-greenhouse turnover in southcentral Gondwana. Geology. 
- Assis A., Porto A., Schmitt R., Linol B., de Medeiros S., Correa Martins F. and Silva D. (2018). The Ordovician-
Silurian tectono-stratigraphic evolution and paleogeography of the Parnaiba Basin, NE Brazil. Journal of South American 
Earth Sciences. 
 
 
 
Sub Project:  MSc 
Student Name: J.A. Myburgh 
Course: (PhD/MSc/Hons) - MSc 
Gender:      Male                     Race:  W 

Project Name: Structural and hydrogeological controls on groundwater 
occurrences associated with the Insizwa Complex in the Mount Ayliff area, 
Eastern Cape, South Africa. 
Start Date :        Jan 2018                             Proposed End Date: April 2020 

Project Manager/Supervisors Prof Maarten de Wit 

Data collection and processing is completed. Literature review nearing completion.  
 
Paper to be presented at National Groundwater Division of the GSSA Congress in PE in October 2019. 
 
 

Sub Project:   
Student Name:  Angel Mey 
Course: MSc Fine art 
 
Gender:  Female                        Race:  White 

Project Name: Towards visual storytelling:  

A research collaboration with AEON’S Africa Alive Corridors project 

 
Start Date :  Jan 2018                                 Proposed End Date: 2020 

Project Manager/Supervisors  Maarten de Wit, David Austen Jones, Andrieta Wentzel 

The study is progressing as expected. Research proposal has been submitted and accepted. I am currently making progress 
in the practical areas of my research and am about to begin the writing of my final document. 
 
 
 
Sub Project:  Geology 
Student Name: Keegan Jeppesen 
Course: (PhD/MSc/Hons): MSc 
Gender: Male                 Race: Caucasian  

Project Name: Geochemical characterisation of shallow water aquifers in 
the Border-Kei region, Eastern Cape, South Africa 
 
Start Date : January 2015                 Proposed End Date: June 2019 

Project Manager/Supervisors Prof. Maarten De Wit 

Summary of Project Status and list of publications for the year.  
 
Currently awaiting results of groundwater analysis from an external laboratory in Cape Town as of now (18 Jan 2019). 
Once the results are received the thesis can continue with the results and discussion portion. 
 
The introduction, literature review and methods sections are roughly completed. 
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Sub Project:   
Student Name: Manyano Makuzeni 
Course: (PhD/MSc/Hons): 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 : February 2017                    Proposed End Date: December 2019  

Project Manager/Supervisors Proffessor Moctar Doucouré and Proffessor Maarten de Wit 

Summary of Project Status and list of publications for the year. 
 
In the year 2018, fieldwork that involved a collection of samples in the study area was conducted. I am currently in the 
process of integrating all the varying datasets available, included in this is data calibration. I am also doing interpretation 
on several seismic profiles onshore and offshore. 
  
 
 
Sub Project:  Agriculture 
Student Name: Marike Swanepoel 
Course: (PhD/MSc/Hons)  
Gender: Female                             Race:  White 

Project Name: Comparing organic and conventional farming systems in 
George, South Africa 
Msc 
 
Start Date : June 2016                      Proposed End Date: Graduate April 2019 

Project Manager/Supervisors Prof Raymond Auerbach 

My MSc thesis in Agriculture, has been handed in December 2018 as scheduled for examination, I am waiting on the 
feedback from the examiners to do my final editing to be ready to graduate in April 2019. 
I have also written a chapter in a Book ‘’Organic food systems – meeting the needs of Southern Africa’’, that will be 
published soon called, “Soil fertility changes and crop yields from the first four years of the Mandela Trials”  
 By Marike Swanepoel, Raymond Auerbach & N’wa-Jama Mashele. 
 
 
Sub Project:   
Student Name: Poto Okuhle 
Course: MSc  
Gender:   Male                            Race:  Black 

Project Name: Distribution of Uranium (U), Molybdenum (Mo) and Mercury 
(Hg) bearing minerals as potential sources for toxic elements in Karoo 
ground-and-surface waters, and their possible health impact ahead of 
potential shale gas development.       
 
 
Start Date :     May 2017                    Proposed End Date:   November 2019 

Project Manager/Supervisors Supervisor: Maarten de Wit, Co-Supervisors: Mouri Hassina/ Bastien Linol  

Summary of Project Status and list of publications for the year.  
In terms of the project status, I am busy doing data analysis and still looking to go to the field in the next coming days for 
the final time. The no paper published paper so far.     
 
 
Sub Project:   
Student Name: Philasande Mambalu 
Course: MSc 
Gender:       Female                       Race:  
African 

Project Name: The co-evolution of Africa and it’s biodiversity. 
 
 
Start Date :              March 2016                        Proposed End Date: June 2019 

Project Manager/Supervisors Prof Maarten De Wit (NMU) Prof Judith Masters (UFH) 

Summary of Project Status and list of publications for the year.  
I completed my first draft of a full dissertation in the last year, I am currently waiting for corrections from my supervisors. 
I anticipate to be done in time for December graduation. 
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Sub Project:  Geology 
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 2019 

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). All sampling sites have been visited and the project is in the writing up phase and I am 
currently finishing off the results section and beginning the discussion. 
 
-No journal publications to date. 
 
 
 
Sub Project:   
Student Name: Shanene Olivera 
Course: (PhD/MSc/Hons) : M Nursing 
Gender: Female                 Race:  Coloured 

Project Name:  
 Establishing Baseline Data Of Cradock And Tarkastad’s 
Communities’ Disease Profile Ahead Of Hydraulic Fracturing 
And Shale Gas Development 
 
 
Start Date :  March 2016                          Proposed End Date: December 2018 

Project Manager/Supervisors Prof’s Ricks and Williams 

Summary of Project Status and list of publications for the year. Medical-Geology Symposium Oral presentation UJ 
organized by Prof Hassina Mouri.   
  
Masters project handed in for assessment. 
 
 
Sub Project:   
Student Name: Tebatso Maake 
Course: (PhD/MSc/Hons) MSc 
Gender:  Male                         Race:  African 

Project Name: Mineralogy And Geochemistry Of Karoo Black Shales And 
Associated Carbonates In The Lower Ecca Formations Of The Jansenville 
Area, Southern Karoo Basin. 
 
 
Start Date :  Nov 2014                           Proposed End Date: 31 Aug 2018 

Project Manager/Supervisors  Prof David Bell 

Summary of Project Status and list of publications for the year.  
The project was submitted on the 31st of August 2018 and currently waiting for the results. The project formed part of 
the Karoo shalegas report publications and the GSSA Geocongress abstract book. 
 
 
 
Sub Project:   
Student Name: Tebogo Sebake 
Course: (PhD/MSc/Hons) MSc 
Gender:   Male                         Race:  Black 

Project Name: Production adaptation of local conventional farming versus 
organic farming during anticipated climate change. 
 
 
Start Date :   February 2017                Proposed End Date: November 201 

Project Manager/Supervisors Professor Maarten DeWit 

Summary of Project Status and list of publications for the year.  
Project data has already been collected, currently I’m busy analyzing the data and writing up my thesis. 
I should submit by the end of this year. 
I haven’t published yet. 
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Sub Project:   
Student Name: THULISILE KUNJWA  
Course: (PhD/MSc/Hons) MSc 
Gender: FEMALE                          Race:  BLACK 

Project Name:  Using ambient seismic noise for quantification and 
monitoring of hazards in mine tailings dams with application to mineral 
evaluation. 
 
 
Start Date : 31/03/2017                                     Proposed End Date: 
01/12/2019 

Project Manager/Supervisors Professor Moctar Doucouré 

Summary of Project Status and list of publications for the year.  
I have collected half the data that I need for the project and I have completed approximately 80% of the data processing 
that I need to do on the data.  
 
Research Publications 
G. Olivier., T. de Wit., F. Brenguier ., L. Bezuidenhout., T. Kunjwa. 2018. Ambient noise Love wave tomography at a gold 
mine tailings storage facility. Géotechnique Letters, 8(3), pp. 1-5.   
Article link: https://doi.org/10.1680/jgele.18.00016 
 

 
 
Sub Project:  
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: 1 January 2017                Proposed End Date: 31 December 2019 

Project Manager/Supervisors Prof. Maarten de Wit 

Summary of Project Status and list of publications for the year: 
 
The methodology (data collection, capture and analysis) of this research project is completed for the entire study area. 
Preliminary results were presented at the following conferences: 

• 4th Iphakade Conference, Clarens 23 – 25 October 2018 
• Sustainable Sanitation Waste and Water Management Conference, Cape Town 20 – 23 November 2018   
• 4th National Global Change Conference, Polokwane 3 – 6 December 2018 

The final write-up of the chapters is still in progress. 
 
 
 
Sub Project:   
Student Name: Derick Nomuh Forbanka  
Course: (Post PhD)  
Gender:  Male               Race:  African 

Project Name: Post-doctoral fellowship 
 
 
Start Date :    January 2018                     Proposed End Date: November 2018 

Project Manager/Supervisors Judith C. Masters 

The following papers were published in peer-reviewed journals: 
1. Forbanka, D.N. 2018. Population surveys of fork-marked dwarf lemurs and needle-clawed 

galagos. Primates 59 (4): 355-360. doi: 10.1007/s10329-018-0669-4. 
2. Forbanka, D.N. 2018. Microhabitat utilization by fork-marked dwarf lemurs (Phaner spp.) 

and needle-clawed galagos (Euoticus spp.) in primary and secondary forests. American Journal 
of Primatology 80(6): e 22864 https://doi.org/10.1002/ajp. 

Papers submitted and under review: 

• Forbanka, D.N. Loud calls as species markers in fork-marked dwarf lemurs (Phaner spp. 
Gray, 1870) of Madagascar. International Journal of Primatology.  
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• Forbanka, D.N. Playback of fork-marked dwarf lemurs’ loud calls in Kirindy Forest, 
Madagascar. Folia Primalogica 

 
Participation in international and national conferences : 
Forbanka, D.N. Fork-marked lemur species diversity and recognition of long distance calls in 

Madagascar. 16th annual meetings of the Primate Ecology and Genetics Group (PEGG). Nelson 

Mandela University, Port Elizabeth. August 10-12, 2018. [Oral Communication]. 
 
Forbanka, D.N. Fork-marked lemur species diversity and recognition of long distance calls in 

Madagascar. XXVII Congress of the International Primatological Society (IPS). Nairobi, Kenya. 

August 19-25, 2018. [Oral Communication]. 
 
 

Sub Project:  African soundscapes 
Student Name: Fabien Génin 
Post-doctorate  
Gender:      Male                         Race:  White 

Project Name: African Primate Initiative for Ecology and Speciation (APIES)  
 
 
Start Date : 1 October 2017          Proposed End Date: 30 September 2020 

Project Manager/Supervisors  

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

1) Fieldwork 

Kenya (Arabuko-Sokoke forest, Malindi, 9-29 February 2018 and 26 August-2 September 
2018) 
 
The Eastern dwarf galagos or Paragalago spp. (a genus described by our group) are distributed from 
South Africa (P. granti discovered in northern KwaZulu Natal by our group) to Kenya (P. cocos 
object of this fieldwork). To address the question of how many species occur in this genus, I had 
previously used the playback method in two sites (South Africa and Zanzibar Island). To validate P. 
cocos very similar to P. granti, I repeated the method in one of the rare sites where it occurs, the 
Arabuko-Sokoke forest in south-east Kenya. The results confirmed Paragalago cocos as a true 
species, and also validated the Recognition concept of species. 
 

2) Conferences 

PEGG (NMU, 10-12 August 2018)  
I co-organised with Prof. Judith Masters and Mr Curswan Andrews the annual conference of the 
Primate Ecology and Genetic Group (PEGG) at Nelson Mandela University (host: AEON). 
I gave an oral communication on speciation and specific-mate recognition: 
Vocal homologies in the Cheirogaleidae: Why are there so many species of nocturnal lemurs?  
F. Génin, H. Rambeloarivony 
 
International Primatology Society (IPS, Nairobi, 19-25 August) 
Fr this conference, I co-chaired a symposium titled: Cries in the dark: bioacoustics of nocturnal 
strepsirhines) with Prof. Judith Masters; and gave two oral communications: 
Multiple use of the playback method in primatology (F. Génin) 
The evolution of trill calls in related mouse lemurs (H. Rambeloarivony, F. Génin, J.C. Masters, A. 
Schilling). 
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3) Workshop AEON/IFREMER (16-29 July 2018) 

I attended a short course organised by AEON and IFREMER (Dr Daniel Aslanian and colleagues): 
Geodynamic of the Indian Ocean. This workshop allowed me to learn much about geophysics and 
start collaborating with Dr Aslanian and his colleagues on the question of the colonization of 
Madagascar by animals.  
 

4) Publications 

I published three papers: 
Master, J. C., Génin, F. In press. The Recognition Concept of Species, decades on. Theoretical 

Biology Forum. 

Génin, F., Rambeloarivony, H. 2018. Mouse lemurs (Primates: Cheirogaleidae) cultivate green fruit 

gardens. Biological Journal of the Linnean Society. 124:607-620. 

Génin, F., Masters, J. C. 2018. Sharing the burden: a neutral approach to socio-ecology. American 

Journal of Physical Anthropology Yearbook 165:90-103. 

 
5) Interviews for general public 

Génin and Rambeloarivony (2018), which was about seed dispersal by Malagasy mouse lemurs 
attracted the attention of two journalists who interviewed me and published short reports online: 

Crow D. 2018. The surprising reason tiny lemurs 'grow' their own gardens: 
https://www.nationalgeographic.com/animals/2018/07/mouse-lemurs-madagascar-gardens-news/ 

Buehler J. 2018. Tiny lemurs grow their own gardens. Frontiers in Ecology and the Environment 
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/fee.1940#fee1940-sec-0009-title 

 
6) Student supervision 

My PhD student Curswan’s thesis (also supervised by Prof. Judith Masters and Graham Kerley 
submitted his PhD thesis) titled: The evolution of the Lepilemuridae-Cheirogaleidae clade: aspects of 
basicranial morphology and feeding ecology.  
 
 
 
Sub Project:  Geology 
Student Name: Khaya Valashiya 
Course: (PhD/MSc/Hons) BSc Honours 
Gender: Male                              Race: African  

Project Name: Mapping contacts between Jurassic Karoo Sediments, 
Drakensberg Lavas and, associated dolerite intrusions at Qachas Nek 
(Matatiele, Lesotho Border) and Lock Bridge (Barkly East, Eastern Cape) 
 
Start Date :  04 February 2018           Proposed End Date: 03 December 2018 

Project Manager/Supervisors Dr Linol Bastien 

Summary of Project Status and list of publications for the year.  
The project has been submitted and accepted. Final marks are yet to be released.   
 
 
 
 

…/end 
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Project Status Report to DST/NRF 
Year End Report 2018/9 
Stellenbosch University 

Sub Project: 3.2b 
Student Name: Adrian Adams 
Course: PhD  
Gender: M     Race: W 

Project Name: Lipid Humification by Soil Clays 

Start Date : March 2014    Proposed End Date: March 2019 

Project Manager/Supervisors Dr Cathy Clarke, Dr Ailsa Hardie 

The project was completed in November 2018. Waiting for graduation in March 2019. 

Adams, A.R., Clarke, C.E., Hardie, A.G. The kinetics of olive oil pigment removal by manganese oxides: a simple RGB color 
analysis technique for reaction monitoring. Applied Catalysis B: Environmental. Manuscript being generated. 

Adams, A.R., Clarke, C.E., Hardie, A.G. The reaction of natural oils with manganese oxides. Environmental Science and 
Technology. Manuscript being generated. 

Adams, A.R., Clarke, C.E., Hardie, A.G. The natural polymerization of oleic acid by the action of soil clays: products and 
reaction mechanisms. Geoderma or Nature Communications. Manuscript being generated. 

Adams, A.R., Clarke, C.E., Roychoudhury, A.N. The environmental chemistry of atrazine: a review. Pedosphere or 
Geoderma. Manuscript being re-tweaked for submission to new journal. 

Adams, A.R., Clarke, C.E., Roychoudhury, A.N. The degradation of atrazine by soil minerals: effects of drying. 
Environmental Science and Technology. Ready for re-submission to new journal. 

Sub Project:  

Student Name: Andrew Watson 
Course: (PhD/MSc/Hons) PHD 
Gender:   Male     Race:  White 

Project Name: Know Your Water 
Using distributive surface water and groundwater modelling techniques 
to quantify groundwater recharge and baseflow for 
the Verlorenvlei estuarine system, west coast, South Africa 

Start Date : 2014 Proposed End Date:12/31/2018 

Project Manager/Supervisors Prof Jodie Miller 

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

My project is complete with the graduation being held in December of 2018. As per the publications from the thesis, four 
papers were written with two being published already and one on the final stage of review. The fourth paper requires 
some restructuring and editing and will be submitted early 2019. The publication list reads as follows: 

Watson, A., Miller, J., de Clercq, W.P., 2017. Investigating Potential Additional Sources of Groundwater Flow into a 
Defined Watershed. Procedia Earth Planet. Sci. 17, 546–549. doi:10.1016/j.proeps.2016.12.138 
Impact factor 0.57 

Watson, A.P., Miller, J.A., Fleischer, M., de Clercq, W.P., 2018. Estimation of groundwater recharge via percolation 
outputs from a rainfall/runoff model for the Verlorenvlei estuarine system, west coast, South Africa. Journal of Hydrology, 
558, 238–254. doi:10.1016/S1532-0464(03)00032-7 
Impact factor: 3.483 

Watson A.P, Miller J, Fink M, Kralisch S, Fleischer M, de Clercq W. (2018) Distributive rainfall/runoff modelling to 
determine runoff to baseflow proportion and its impact on the determination of the ecological reserve. Hydrol. Earth 
Syst. Sci. Discuss 
Impact factor: 4.256 

Iphakade
 Earth Stewardship 

Science 
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Three additional papers are in the process of being developed from additional work conducted for the project and will be 
submitted early 2019.  

Sub Project:  3.1a 
Student Name: Eric Saffou, 
Course: (PhD)  
Gender:   Male         Race:  
Black 

Project Name: Geomechanical characterization and Reservoir Simulation of 
a CO2 storage Project in EM gas Field in South Africa: Feasibility Study 
Start Date :  March 2015       Proposed End Date: December 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 geological 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: (Currently busy with this part) 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 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( Done). 

Expected Publication 
First publication expected  in July 2019 
Second publication expected in December 2019 
Third publication expected in July 2020 

Sub Project:  
Student Name: Jani van Gend-Muller 
Course: PhD 
Gender:  Female     Race:  White 

Project Name: Know Your Water 
Isotopic and elemental ratios to assess saline groundwater 

Start Date :  March 2018 Proposed End Date: December 2020 

Project Manager/Supervisors Dr. Jodie Miller 

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

Two field trips have been completed (22 May to 1 June 2018 and 6 to 20 June 2018). During the first trip, geophysics were 
done, and groundwater and sediment samples were collected. Groundwater samples have been sent to Hungary for 
analyses. The second trip was planned around the excavation of the heuweltjie, sediment sampling as well as a few days 
of groundwater sampling. Groundwater samples were collected, and detailed sediment sampling was completed. 
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Groundwater samples have been sent to Hungary for carbon and tritium isotope work as well as cation and anion analysis. 
Sediment samples have been processed in the Soil Science Department. Specific soil horizons have been targeted for 14C 
dating and these samples will be sent to Hungary for analyses by mid-February. 

I have received the first set of results from the first fieldtrip in the beginning of January 2019 and I am currently processing 
the data and working towards the first paper. I am aiming to submit a paper in May 2019 (depending on turnaround time 
of the lab). 

I will be travelling to Hungary at the end of February to spend time in the laboratory at the Institute for Nuclear Science 
at the Hungarian Academy of Science. I will work on the chemistry and analyses of the sediment samples taken during 
the second field trip. 

I am aiming to attend the Goldschmidt Conference in August 2019. Goldschmidt is the foremost annual, international 
conference on geochemistry and related subjects, organised by the European Association of Geochemistry and the 
Geochemical Society. 

Sub Project:  
Student Name: Jared van Rooyen 
Course: PhD 
 Gender:        M     Race:  W 

Project Name: Know Your Water 
Understanding the spatial and temporal variation of tritium in precipitation and groundwater to 
assess the vulnerability of groundwater to depletion and deterioration in South Africa. 

Start Date :     2018  Proposed End Date: 2020 

Project Manager/Supervisors Dr Jodie Miller 

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

• PhD upgrade approved and registered in January 2019.
• 79 groundwater (GW) samples collected on 3 field excursions in the Western Cape, Eastern Cape and Southern

Mozambique.
• 125 rainwater (RW) samples collected at 18 locations from April to mid-October.
• 167 GW and 54 RW samples completed analysis, 94 GW & 34 RW samples queued for analysis.
• First manuscript titled: “A Combined Approach for Determining Groundwater Vulnerability to Changes in Quality

and Quantity throughout South Africa”, submitted to “Sustainable Water Resources Management” and is under
review.

• Attended AEON short course at NMU on Spatial Statistics.
• Attended 4th iPhakade workshop in Golden Gate National Park.
• Attended IAH 45th annual congress in Daejeon, South Korea. One oral presentation titled: “Developing effective

prediction methods for groundwater vulnerability within the region of the City of Cape Town” and the ECHN
annual keynote titled: “Developing your social media profile as a researcher from the perspective of an ECH”

• Elected the Chair of the Early Careers Hydrogeologists Network (ECHN), a division of the International Association 
of Hydrogeologists (IAH) for the next 3 years.

Sub Project:  Investigation of heuweltjie 
structure and soil chemistry in the Buffels 
River valley and implication for transfer 
of salts to groundwater 
Student Name: Marli Vermooten 
Course: MSc  
Gender:  Female     Race: White 

Project Name: Know Your Water 

Start Date :  February 2018   Proposed End Date: December 2019 

Project Manager/Supervisors Dr. Jodie Miller 

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

For the first few months of the year, my main focus was on the literature review and getting my project in order. The first 
field trip took place from the 16th to the 18th of April. The first field trip was conducted to identify possible target areas 
for sampling and to collect preliminary samples. A number of sediment samples were taken on and around four 
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heuweltjies to identify areas of saline sediments. These samples were collected in and around the town of Buffelsrivier, 
Komaggas, on the way to Soebatsfontein. These samples were processed and analysed for pH and EC in the Department 
of Soil Science Laboratory. The second field trip, which took place from the 23rd of May to the 1st of June was planned 
based on the results that was obtained during the first field trip. Approximately 16 new heuweltjies and interheuweltjies 
were sampled. These samples were again analysed for EC in order to determine which heuweltjie from them all would be 
the most saline, and therefore be excavated. Two heuweltjies were chosen, and these heuweltjies were excavated on the 
third, main, field trip, which took place from the 6th to the 20th of September. The heuweltjies were excavated with a 220 
PC Komatsu excavator, which cut as deep as 2-3 m, depending on how deep it could go. These excavated heuweltjies 
were then analysed in detail by taking samples of approximately 500 g within each metre on the North wall within each 
different soil horizon. A total of 382 soil samples for both heuweltjies were collected in this way, all to be analysed for pH 
and EC. Detailed sampling also took place, where bulk samples of about 2 kg were collected within each horizon. The soil 
horizons were mainly classified according to texture and colour, as well as what type of soil was present in the layer. 
Pictures were taken of these detailed samples, and these were all laid out in Microsoft word with their descriptions. Once 
returning from the field trip, all the pH and EC soil samples were crushed with a mortar and pestle, and then analysed. 
The detailed samples were then also crushed in the same manner, and particle size analysis was performed on 33 samples. 
Clay for mineralogy was also obtained from these samples.  

Preliminary results show that there is not the expected trend of EC increasing as you go down the heuweltjie. This is still 
being looked at, as graphs and statistics will be done this year, 2019. 

No conferences were attended, and no publications took place as the main field trip took place so late in the year. 

Sub Project:  The isotopic application of radon in 
establishing the mixing relationship between hot and 
cold springs and non-artesian groundwater’s within the 
Table Mountain Group aquifer
Student Name: Yaa Agyare-Dwomoh 
Course: MSc  
Gender: Female   Race:  Black 

Project Name: Know Your Water 

Start Date:  February 2018   Proposed End Date: Nov 2019 

Project Manager/Supervisors Dr Jodie A Miller 

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

Data was collected in August of 2018 in conjunction with the radon chemical analysis. Further chemical analysis for the 
DIC, TOC and staple isotopes have been completed in November of 2018 at the University of Lausanne in Switzerland.  An 
additional sampling season will commence in March 2019.  Currently completing the first half of an academic change at 
the University of Lausanne in Switzerland. 
The written part of the literature review and written part of the methodologies have been completed as well.  

Sub Project:  Noble Gas and Radiocarbon Restraints 
on Residence Times of Groundwater in the Table 
Mountain Group (TMG) Aquifer, Western Cape
Student Name: Zita Harilall 
Course: MSc 
Gender:  F      Race:  Coloured 

Project Name: Know Your Water 

Start Date:  February 2018    Proposed End Date: December 2019 

Project Manager/Supervisors Dr J Miller 

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

First sampling season is complete with tritium, helium and radiocarbon samples sent off to the Environmental Isotopes 
Laboratory at the Hungarian Academy of Sciences, and are awaiting analyses. Major cation, anion, stable hydrogen, 
oxygen and carbon samples have been sent off to the University of Lausanne (Switzerland) and results have been received 
and are currently being analysed. 

A visit to the Environmental Isotopes Laboratory at the Hungarian Academy of Sciences was carried out to learn about 
the equipment used and how the analyses are performed. Presented on my work at the Environmental Isotopes 
Laboratory.  
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Attended an AEON workshop (Spatial Statistics) and Congress (4th Iphakade Congress) in 2018 and presented on my 
progress at the time. 

Abstract submitted to the IAEA which will be held in Vienna in May 2019 and awaiting approval. 

A second sampling season will commence in February 2019 with more focus placed in the Stellenbosch, Franschhoek and 
Paarl Valleys. 

Actively registered for the 2019 academic year. 

Sub-Project: Watershed characterization for the 
Hartebeeskraal Springs and implications for long-term 
sustainability.
Student Name: Alexandre Aubin 
Course: Hons 
Gender: Male    
Race: White  

Project Name: Know Your Water. 

Start Date:  07/03/2018  Proposed End Date: 02/11/2018 

Project Manager/Supervisors Dr Jodie Miller 

Summary of Project Status: 

The aim of this project was to establish the watershed and recharge dynamics for the Hartebeeskraal springs.  
The catchment was mapped by using a drone. The resulting imagery was used to delineate the watershed and sub-
watersheds for the Hartebeeskraal Springs. This allowed for drainage areas to be differentiated. 

Twenty-six rain gauges were installed across the catchment at the end of August 2018. There were six rain events that 
occurred throughout September 2018 – the rain water samples for each event were collected in 15ml PP sterile tubes. In 
total there were 154 water samples that were sent to the Hungarian Institute for Nuclear Science (in Hungary). The 
samples were analyzed for the stable isotopes: δ18O and δ2H. Precipitation volumes and stable isotope characteristics for 
the different rain events were used to establish which rain events are likely to be responsible for recharging the springs 
that are present on the lower slopes of the Klein Drakenstein Mountains (which forms a part of the Hartebeeskraal farm). 

Lastly, the long-term sustainability of the Hartebeeskraal Springs was evaluated by looking at two main factors, which 
were: annual rainfall volumes & bottling plant usage. This returned a percentage value representing the amount of 
rainwater that is bottled at the Aquabella Bottling plant. This was a rough evaluation, which used the variables which 
were immediately available.  

The project was completed in 2018 and the student graduated in Dec of that year with a BSc Honours. 

Sub-Project:  Characterization of 
Groundwater Types and Residence Times 
Within the Verlorenvlei Sub-Catchment, 
West Coast, South Africa 
Student Name: Kari Britt Turner 
Course: (BSc Hons)  
Gender:       Female    Race:  White 

Project: Know Your Water 

Start Date :  01/02/2018    End Date:01/12/2018 

Project Manager/Supervisors Dr Jodie Miller 

Summary of Project Status for the year: 

The current study for Honors level was an analysis of groundwater residence times in the Verlorenvlei catchment along 
the west coast of South Africa. Sampling was done for the project between February and May 2018. Nineteen boreholes 
were sampled from the three aquifer systems in the area and radiocarbon, tritium, noble gas, cation, anion and stable 
isotope analysis was done on these samples. Sample analysis for cations and anions took place in the CAF labs at 
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Stellenbosch University and Bemlabs respectively and stable isotopes, noble gas dating, radiocarbon, tritium and recharge 
temperature determination took place at the Hungarian Academy of Sciences. Isotopes were used to determine the 
apparent groundwater ages. 

Results of the project have indicated that groundwater in the Verlorenvlei sub-catchment shows distinct differences in 
geochemistry between the primary, secondary and TMG aquifer systems. This indicates that these water bodies make up 
separate systems in the sub catchment. The variation in hydrochemistry and groundwater residence time between the 
aquifer systems indicates that the groundwater chemistry is the result of both extended water-rock interactions as well 
as the mixing between old and younger waters. The discrepancy between the calculated radiocarbon and tritogenic 
helium ages in the TMG and primary aquifers has been suggested to be the result of the presence of both a young and 
old groundwater component in the systems. Young residence times calculated for groundwater in the TMG (34-57 years) 
and primary aquifers (34-47 years) implies that these systems are most susceptible to reduced groundwater recharge. 
Although this study has focused on a fairly small catchment area, the results contribute to the understanding of aquifer 
systems in the Western Cape as a whole. Groundwater throughout the Western Cape is sourced from similar TMG 
outcrops, underlying fractured secondary malmesbury aquifers and shallow alluvial primary aquifers. Typically, residence 
times of groundwater in the TMG aquifer can be considered the youngest, due to the nature of the fracture system and 
the relatively high recharge rates. Groundwater from the alluvial system has the broadest mix of groundwater ages, with 
rainwater actively recharging the primary aquifer over broad areas, as well a contribution of older groundwater, possibly 
a contribution from the deeper secondary aquifer system. The secondary aquifer has the longest groundwater residence 
time and groundwater in this system increases in age away from the recharge site, as is the nature of a confined aquifer 
system. Given that climate change estimates predict reduced precipitation along the west coast of South Africa, 
groundwater systems with young groundwater residence times such as the alluvial and TMG aquifer are likely to be 
affected by reduced recharge rates first. Furthermore, given the interconnected nature of the aquifer systems, reduced 
recharge rates into the TMG aquifer could have knock on impacts for reduced recharge of both the secondary and primary 
aquifers. 

The student graduated BSc Hons Cum Laude in the Dec 2018 graduation ceremony at Stellenbosch University. 

Sub Project:  The spatial distribution of 
heuweltjies (palaeo-termite mounds) in 
relation to groundwater salinity between 
Springbok and Garies, South Africa 
Student Name: Deone Husselmann 
Course: (Hons) Earth Science  
Gender:   Female    Race:  Coloured 

Project Name: Know Your Water 

Start Date: February 2018  Proposed End Date: 02 November 2018 

Project Manager/Supervisors:  Assoc Prof Jodie Miller 

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

The central aim of this study is to determine whether there is a relationship between heuweltjie distribution and 
groundwater salinity between Springbok and Garies, South Africa. To do this, the distribution of electrical conductivity in 
groundwater was delineated for the Northern Cape and the Western Cape. Thereafter, the density and distribution were 
determined between Springbok and Garies in South Africa in order to determine whether there is a correlation between 
heuweltjie distribution and saline groundwater along the west coast of South Africa. The results of the study indicated 
that EC was, in fact very high along the west coast, however whether this is the result of the presence of heuweltjies could 
not be ascertained.  
The thesis was submitted in November 2018 by Deone Husselmann, and I successfully graduated with a BSc Earth Science 
Hons degree in December 2018.  

…/end 
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Project Status Report to DST/NRF 
Year End Report 2018/9 
Northwest University 

Sub Project:  
Student Name:  Ariane Wetie Ngongang 
Course: (PhD/MSc/Hons)  PhD 
Gender:  Female     Race:  Black 

Project Name: The use of geodetics and InSAR methods to model the 
hydrology of Sutherland 

Start Date :   May 2017   Proposed End Date: December 2019 

Project Manager/Supervisors Dr  R. Dennis & Dr G. Mahed 

Summary of Project Status and list of publications for the year. 
The project is fully examine and understood.  

- Gravity date for the geodetics aspect are processed,
- The processing of InSAR data is  still in progress
- The introduction chapter is done for now
- The methodology is initialized but not finished as the processing is ongoing.

No publications for the year. 

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

Project Name: Biogeochemistry of the lichen-rock interface on different 
silica-rich rock types in the Vredefort Dome, South Africa 

Start Date: 17 January 2017  Proposed End Date: 16 June 2019 

Project Manager/Supervisors Dr. Gaathier Mahed and Prof. Stefan Siebert 

This letter constitutes the annual report for the project entitled “Biogeochemistry of the lichen-rock interface on different 
silicate 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 silicate-rich 
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 silicate 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 all experimental work. Funding payments that were late constrained most of the 
experimental work, which could, therefore, only be finished late in the year of 2018.  Experimental work at the MIXRAD 
(Micro-focus X-ray Tomography) facility at the South Africa Nuclear Energy Corporation (NECSA) and at the Laboratory 
for Electron Microscopy at North-West University, were concluded. Substantial progress was further also made in 
petrographic microscopy. Written work is still under way. To date the project has achieved all its targets for this reporting 
period. This include good progress in terms of experimental work as well as written work for the thesis. 

List of publications: 

Possible publication on: Biogeochemistry of the lichen-rock interface on different silicate 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 
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Sub Project:  Porous media: Exploring 
the extent of the science and its 
applications 
Student Name:  Laurence Moorcroft 
Course: (PhD/MSc/Hons) MSc 
Gender:     M     Race:  Coloured 

Project Name: Heavy metal contamination of groundwater in the Rietvlei 
Wetland, Cape Town, South Africa. 

Start Date :    2017   Proposed End Date: Mid 2019 

Project Manager/Supervisors Prof Ingrid Dennis and Jaco Koch 

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

The water quality of the eight wells has been analysed. The heavy metals it contains were compared to 
different standards for drinking water, the Gibbs diagram to determine what the controlling mechanism in the 
eight wells is, the borehole logs and the recharge of the eight wells. These were all done to characterize the 
eight wells in the Rietvlei. Furthermore, the flow as well as aspects of numerical modelling have been 
undertaken. The thesis is now in its final stages of compilation and will be submitted in the near future 

Sub Project:  Porous Media Exploring the 
extent of the science and its applications 
Student Name: Nadia M. Senekal 
Course: MSc  
Gender: Female    Race:  White 

Project Name: Hydrogeochemical sampling for uranium in fractured rock 
aquifers, Beaufort West: The evolution of the science. 

Start Date : 01/01/2017   Proposed End Date: Mid 2019 

Project Manager/Supervisors Jaco Koch and  Prof Ingrid Dennis 

The data has been compiled and analysed. The final version of the thesis is currently being compiled and it is 
envisaged that this will be submitted in the near future 

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:Mid 2019 

Project Manager/Supervisors Jaco Koch and Dr Rainier Dennis 

The thesis is in the final stages of compilation and it is envisaged that the document will be submitted 

soon. 

…/end 

78



Project Status Report to DST/NRF 
Year End Report 2018/9 

University of the Free State 
REPORT 2018 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Mariska Nicholson 
Course:  MSc 
Gender:  Female Race:  White 

Project Name:  A geochemical and petrological investigation of bifurcating 
chromitite layers of the UG1 at the Impala Platinum mine, Rustenburg. 

Start Date :  Jan 2018 Proposed End Date:  Dec 2019 

Project Manager/Supervisors Me J. Magson 

Summary of Project Status and list of publications for the year.  The student completed her fieldwork and part of her 
analytical work in 2018, she will complete the last part in February 2019. After completion of all the analytical work, she 
will start compiling her thesis.  I gave a talk at the 4th Iphakade Congress and Workshop (2018) and at the 11th Igneous & 
Metamorphic Studies Group Meeting (2019). 

Sub Project:  The Critical Zone of South 
Africa 
Student Name:  Mischke Bouwer 
Course:  MSc 
Gender:  Female Race: White  

Project Name:  The Adsorption Potential of Arsenic and Selenium in Soils: 
A laboratory and pedo- geochemical modelling study. 

Start Date:  Jan 2018 Proposed End Date:  Des 2019 

Project Manager/Supervisors Prof C.W. van Huyssteen and co-supervisor Dr R. Hansen 

I submitted and defended my project proposal to the department, started initial experiments and attended an 
international soil conference and soil classification contest in Rio, Brazil, where I obtained fifth place in the individual soil 
classification category.  The progress on my MSc was satisfactory and I still plan on completing my MSc at the end of 2019. 
In 2019 I also plan on submitting two articles with reference to my MSc project.  I also attended and helped organise the 
2018 Iphakade conference and attended the NWI (National Wetland Indaba 2018) conference where I delivered 
presentations on my MSc project.  In 2019 I assisted with the Combined Congress held in Bloemfontein at the beginning 
of January. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Richard Deneys 
Williamson 
Course:  MSc  
Gender:  Male Race:  White 

Project Name:  Determining possible wastewater volumes associated with 
unconventional oil and gas extraction in South Africa and the management 
thereof: A Review 

Start Date:  January 2016 Proposed End Date:  December 2017 
Project Manager/Supervisors Dr Falko Buschke and Surina Esterhuyse 

Mr Williamson has completed both the coursework and research components of his structured Masters program in 
Environmental Management. He graduated in June 2018 during the University of the Free State Winter Graduation 
ceremony. Mr Williamson completed his degree with an aggregate mark of 70.6 %, which included 70% for the research 
component of his degree and distinctions in two of the three coursework modules. 
Outputs: 
Williamson, R.D. (2018) Determining possible wastewater volumes associated with unconventional oil and gas extraction 
in South Africa and the management thereof: A review. Mini-dissertation (article format) submitted in partial fulfillment 
of the requirements in respect of the Master of Environmental Management, University of the Free State, Bloemfontein, 
South Africa. 
Williamson, R.D. & Esterhuyse, S. (under review) Expected wastewater volumes associated with unconventional oil and 
gas extraction in South Africa and the management thereof. Bulletin of Engineering Geology and the Environment 
(Submitted in May 2018) 
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. 
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. 
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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 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Stephen Momberg 
Course:  BSc Hons 
Gender:  M Race:  White 

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 

Obtained his BSc Hons in 2017. 

Sub Project:  The critical zone of South 
Africa 
Student Name: Thlokomelo Motema 
Course:  MSc Agric 
Gender:  Male Race:  Black 

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: June 2019 

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

Project is completed and student has submitted his thesis for examination. We are currently awaiting results. Student is 
now busy preparing a possible manuscript for publication in an international scientific journal. 

Sub Project:  The critical zone of South 
Africa 
Student Name: Thato Gail Lebuchwane 
Course: MSc Agric 
Gender:  Female Race:  Black 

Project Name: Response of soil biological indicators under long-term wheat 
production management practices in a semi-arid climate 

Start Date:  Aug 2016 Proposed End Date: June 2019 

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

All analyses has been done.  The student is finalizing last chapters of thesis to be submitted in June 2019. No publications 
have been produced to date. 

Sub Project:  The critical zone of South 
Africa 
Student Name: Kathutshelo Ramovha 
Course: MSc Agric 
Gender:  Male Race:  Black 

Project Name:  Relationship between soil microbial activity and selected 
soil physical and chemical properties 

Start Date:  Aug 2016 Proposed End Date: Discontinued 

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

The student has discontinued his studies in January 2018. Funds of this student were transferred to a new Iphakade 
student (Lethabo Sindy Tlomatsana) 

Sub Project:  The critical zone of South 
Africa 
Student Name: Johannes Jacobus Schimper 
Course:  MSc Agric 
Gender:  Male Race:  White 

Project Name: Effects of wheat production management practices on soil 
fertility over 37 years 

Start Date:  Jan 2017 Proposed End Date: June 2018 

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

Student successfully completed his MSc Agric and graduated in June 2018. No publications to date. 

Sub Project:  The critical zone of South 
Africa 
Student Name: Tabisa Ethel Tandathu 
Course:  MSc Agric 
Gender:  Female Race:  Black 

Project Name: Impact of Biostimulants on maize (Zea mays L.) growth and 
microorganisms under herbicide stress 

Start Date:  Jan 2017 Proposed End Date: Nov 2019 

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

The student had to restart her trials in the glasshouse project, and analyses are now underway. The first three chapters 
have been written and completion of this project is expected to be November 2019. No publications to date. 
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Sub Project:  The critical zone of South 
Africa 
Student Name:  KM (Klaas) Seepamore 
Course:  MSc 
Gender:  Male Race:  Black 

Project Name:  Impact of long-term production management practices on 
wheat grain yield under semi-arid climate. 

Start Date:  Proposed End Date:  June 2019 

Project Manager/Supervisors Prof CC du Preez; Dr GM Ceronio 

He completed his dissertation in November 2018 and submitted it for examination.  The three external examiners gave 
him an average mark of 77%.  Thus, he will graduate in June 2019 obtaining the degree M.Sc.Agric. with distinction. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  A E (Andrie) Venter 
Course:  MSc 
Gender:  Female Race:  White 

Project Name:  Behavior of mono ammoniumphoshate in alkaline and 
calcareous sandy soils. 

Start Date:  Proposed End Date:  December 2018 

Project Manager/Supervisors Prof C C du Preez 

She completed her dissertation in July 2018 and submitted it for examination.  The three external examiners gave her 
an average of 72%.  Thus, she graduated in December 2018 when the M.Sc. Agric degree was bestowed to her. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  K Ncoyi 
Course:  MSc 
Gender:  Male Race:  Black 

Project Name:  Comparison of soil phosphorus fractions after 37 years of 
wheat production management practices in a semi-arid climate. 

Start Date:  Proposed End Date:  Jun 2019 

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

He completed his dissertation which now subject to linguistic editing. 
After this editing the dissertation will be submitted for external examination.  He should therefore graduate in June 
2019 with an MSc Agric degree. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  A M (Astrid) Hattingh 
Course:  PhD 
Gender:  Female Race:  White 

Project Name:  Spatial variability of soil properties in two maize producing 
areas surveyed for precision farming in Northwest Province, South Africa. 

Start Date:  Jan 2013 End Date:  Dec 2018 

Project Manager/Supervisors Prof CC du Preez; Prof CW van Huyssteen 

She completed her thesis in June 2018 when it was submitted for external examination.  The three external examiners 
recommended acceptance of the thesis with minor corrections.  She made the stipulated corrections and graduated in 
December 2018. 

Sub Project:  The critical zone of South 
Africa 
Student Name: Khumo Jaola 
Course:  MSc 
Gender:  Female  Race:  African 

Project Name: Response of wetland indicator grass species to degree of soil 
water saturation 

Start Date :  Jul 2017 Proposed End Date:  Jul2019 

Project Manager/Supervisors Professor CW Van Huyssteen 

An experiment was set up and run to test the growth of obligate upland and wetland species at different degrees of water 
saturation.  This did not yield satisfactory results.  A new experiment was subsequently set up and the grasses thereof are 
still in the glasshouse establishing, before measurements commence. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Thabang Phori 
Course:  MSc 
Gender:  Male Race:  Black 

Project Name: Use of environmental isotopes in the South Phuthiatsana 
catchment 

Start Date :  Jan 2016 Proposed End Date:  Dec 2019 

Project Manager/Supervisors Ms Amy Allwright, Prof. Marian Tredoux 
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In this research thesis, the data collection and laboratory analysis of environmental isotopes has been completed. The 
methodology and research proposal are also completed. Data interpretation and conclusions are partially completed, this 
is because sampling frequency and representation of different seasons as well as precipitation types were not adequately 
sampled, therefore supporting historical data using conventional methods is being in-cooperated to better interpret the 
isotope data. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Danita Hohne 
Course:  MSc 
Gender:  Female Race:  White 

Project Name:  Assessment of the status of the groundwater and soil 
around the Soekor wells in the Northern Cape 

Start Date:  Jan 2016 Proposed End Date:  Dec 2019 

Project Manager/Supervisors Dr RN Hansen 

All the data has been collected. A few last analytical results are pending. The thesis is being written up and it is 
envisaged that two publications will be forthcoming in 2020 from this work. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Marvin Nicholas 
Course:  MSc 
Gender:  Male Race:  Coloured 

Project Name:  Assessment of the applicability of the South African waste 
classification legislation on geological mine waste 

Start Date:  Jan 2016 Proposed End Date:  Jun 2019 

Project Manager/Supervisors Dr RN Hansen 

The project is in the process of being completed and handed in for evaluation. No publications are yet forthcoming, but 
one is planned for to be submitted in 2019. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Johannes C. Faihst 
Course:  Hons 
Gender:  Male Race:  White 

Project Name:  

Start Date:  Proposed End Date:  

Project Manager/Supervisors Dr RN Hansen 

This study has been completed and the student has received his degree. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Dakalo Nepfumbada 
Course:  MSc 
Gender:  Female Race:  Black 

Project Name:  In situ stabilisation of arsenic and sulphate in the gold mine 
tailings in the Witwatersrand Basin for post-closure mitigation 
and remediation 

Start Date:  Jan 2017 Proposed End Date:  Jan 2020 

Project Manager/Supervisors Dr RN Hansen 

Dakalo has progressed slowly and is currently completing her literature review. She will be performing her experiments 
and modelling this year, together with a concurrent write-up. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Frederick van Zyl 
Course:  MSc 
Gender:  Male Race:  White 

Project Name:  

Start Date:  Proposed End Date:  

Project Manager/Supervisors Dr RN Hansen 

The student has completed this project and has received his degree. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Marius Swart 
Course:  MSc 
Gender:  Male Race:  White 

Project Name:  

Start Date:  Proposed End Date:  

Project Manager/Supervisors Dr RN Hansen 

The student has completed this project and has received his degree. 
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Sub Project:  The critical zone of South 
Africa 
Student Name: Lethabo Sindy Tlomatsana 
Course:  MSc Agric 
Gender:  Female Race:  Black 

Project Name: Response of soil aggregates and organic matter fractions to 
long-term wheat production management practices. 

Start Date :  Jan 2018 Proposed End Date: December 2019 

Project Manager/Supervisors Dr E Kotzé, Dr MP Aghoghovwia 

A complete literature review was done by the student and soil samples were collected in the experimental trial in October 
2018. A successful project proposal was delivered in November 2019. Analyses will now be done and then results will be 
written up.  

Sub Project:  The critical zone of South 
Africa 
Student  Name: Ettienne Theron 
Course:  MSc 
Gender:  Male Race:  White 

Project Name: Post-drought vegetation dynamics along a granite catena, 
Kruger National Park 

Start Date :  Jan 2016 Proposed End Date: 30/06/2019 

Project Manager/Supervisors Dr Andri van Aard 

Although the project started in 2016, special circumstances has necessitated extending the study timeline as indicated by 
the abovementioned dates.  In addition to the retirement of his supervisor in 2016, the severe drought that South Africa 
experienced from the start of 2016 to the end of 2017, nearly two years, made it impossible for him to conduct field 
research which delayed the progress of this project.  The drought also necessitated changes to the research design which 
has led to statistical challenges that require additional time to resolve. These challenges were imposed by nature and 
were therefore unforeseen and out of the researcher’s control. However, and despite this, the limited results were 
presented a number of times and were well received.  Completed Sections: Study Area; Data Exploration; Literature 
Review. In Progress: Materials & Methods; Alternative Statistical Analyses of Community Data; Discussion. To be 
completed: Results & Discussion; Introduction & Conclusion 
Proceedings: 
Van Aardt AC., Scott, L. Theron EJ. & Rossouw L. Charred cuticles in Tswaing Crater lake deposits: a palaeoenvironmental 

indicator? In XXII Bienneal Congress of the South African Society for Quaternary Research (SASQUA). Point Hotel, 
Mosselbay, Western Cape, 28 January 2019 - 1 February 2019. 

Theron EJ & Van Aardt AC. 2018. Post-drought vegetation dynamics along a granite catena, Kruger National Park. In 4th 
Iphakade Congress and Workshop. Golden Gate Hotel, Clarens, Free State, 22-25 October 2018. 

Theron EJ & Van Aardt AC. 2018. Post-drought vegetation dynamics along a granite catena, Kruger National Park. In Botany 
& Plant Biotechnology Postgraduate Symposium. University of Johannesburg, Gauteng, 5 & 6 November 2018. 

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 
(International Long-Terms Ecological Research Network), 1st Open Science Meeting. Skukuza, Kruger National Park, 
9-13 October 2016.

Theron EJ. and Du Preez PF. 2016. Classification of plant communities along a granite catena in the Kruger National Park. 
In: SAAB/SASSB (South African Association of Botanists / Southern African Society for Systematic Biology), 42nd 
Annual conference of the South African Association of Botanists and the 12th Bi-annual conference of the Southern 
African Society for Systematic Biology. Bloemfontein, Free State, 10-13 January 2016. 

Du Preez PJ. and Theron EJ. 2015. Classification of plant communities along a granite catena in the Kruger National Park. 
In: AWS (African Water Symposium), 2nd African Water Symposium in conjunction with the 6th Orange River Basin 
Symposium. Bloemfontein, Free State, 7-8 October 2015. 

Sub Project:  The critical zone of South 
Africa 
Student Name:  Zikhona Gqalaqha 
Course:  MSc 
Gender:  Female Race:  Black 

Project Name:  Identifying wetland soil properties aiding the dormancy of 
Rift Valley Fever vectors in central South Africa 

Start Date:  Jul 2016 Proposed End Date:  Jun 2019 

Project Manager/Supervisors Prof CW van Huyssteen 

Laboratory and filed work are complete. Statistical analysis is complete and I am currently reporting the laboratory and 
field results. 
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Sub Project:  The critical zone of South 
Africa 
Student Name: Tshiamo Setsipane 
Course:  MSc 
Gender:  Male Race:  Black 

Project Name: Understanding site water balance and nutrient supply 
resilience for use in improved water and nutrient supply risk mapping for 
plantations 

Start Date:  Feb 2016 Proposed End Date: Jan 2019 

Project Manager/Supervisors Dr J. van Tol and Dr L. Titshall 

The MSc dissertation document is complete and ready for submission for examination.  Two publications from the MSc 
work are in progress. 

Sub Project:  The critical zone of South 
Africa 
Student Name: Megan Purchase 
Course:  PhD 
Gender:  Female Race:  White 

Project Name:  Cyanide remediation at Wits gold mines. 

Start Date:  Jan 2014 Proposed End Date: Dec 2021 

Project Manager/Supervisors Prof Marian Tredoux / Dr Robert Hansen 

With the unfortunate passing of Prof Marian, a supervisor change has occurred.  My new supervisor is Dr Robert Hansen. 
Thus, the nature of the project has also shifted to an environmentally based project.  Specifically investigating the cyanide 
content tailings of gold mines and suitable remediation to prevent environmental disturbances.  Details still need to be 
confirmed. 

…/end 
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Project Status Report to DST/NRF 
Year End Report 2018/9 

University of the Western cape 
REPORT 2018 

Sub Project:  
Student Name: Oluseyi Abegunde 
Course: (PhD)  
Gender:   Male     Race:  Black 

Project Name: Application of geochemical characterization, multivariate 
statistics and geological modelling in assessment and prediction studies on 
selected coal and gold mine waste in South Africa 

Start Date :   May 2015   Proposed End Date: Sept 2019 

Project Manager/Supervisors Dr AM Siad 

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

Oluseyi Abegunde is a working student who is in the advance stage of his PhD research. He has completed all lab work 
and important software analysis, and well on course to finish his studies this year. He has published a paper with springer 
(Environ Earth Sci) journal, second manuscript in pipeline and has presented some of his research findings at various 
international conferences. He had a little setback this year due to family issues but he is on course to graduate next year. 
He is currently working on more publications and currently writing up his thesis for this year. He also participated in the 
2018 advanced leaders programme (ALP 2018) UWC and other Iphakade organised training. 

1. Re Submission ID - 1669 - Title: Application of Geostatistical tools in predicting elemental speciation in mine
wastes RFG 2018 Resources for Future Generations, June 16-21, 2018 | Vancouver Convention Center |
Vancouver, BC, CANADA

2. The Use of Factor Analysis to Probe the Speciation of Toxic Metals in Gold Mine Waste
(gold2018:abs:2018002430), Boston, MA, USA, from August 12th-17th, 2018

3. The use of chemometrics in the determination of element speciation in selected mine waste Iphakade
Conference, 2018  Bloemfontein

Sub Project:  1.5 a 
Student Name: Cyrille Stephane Tsakou 
Sonwa 
Course: PhD Geology 
Gender: Male     Race:  Black African 

Project Name: Geological evolution of part of the Korannaland Group in the 
Kakamas Terrane, Northern Cape, South Africa 

Start Date :  February 2016  Proposed End Date: November 2019 

Project Manager/Supervisors Dr. Russel Bailie;  Prof. Jan van Bever Donker 

The Project is described as a PhD by publications. These publications will be used as chapters of the thesis with an 

introductory and summarizing chapter. All fieldwork and sample preparation have been completed and where analyses 

were completed, interpretations have been made. The petrography, geochemistry and geochronology results were obtained 

for the granitic gneisses of the Korannaland Group and the results are analysed and have been written up in draft 

publications. We are still awaiting for the U-Pb ages of the metavolcanic rocks, as well as the detrital zircon ages for the 

metasedimentary rocks from the Central Analytical Facility (Stellenbosch University). The three papers listed below cannot 

be completed until these data have been received. An article with the title " 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" is under review at the African Journal of Earth Sciences (Reference 

number: AES 5167). This article is well received by one of the reviewer and the other one suggested various corrections. 

This article has an Iphakade Publication No. 169 and is based on the results obtained during the research for the MSc 

degree. 

Three others articles: 
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- Petrography, geochemistry and geochronology of the magmatic rocks in the central Kakamas Terrane, eastern

Namaqua Sector, Mesoproterozoic Namaqua-Natal Metamorphic Province, South Africa (In preparation, 65 %

completed)

- Km-scale sheath like structure in the Neusberg Mountain, central Kakamas Terrane, eastern Namaqua Sector,

South Africa (In preparation, 55 % completed)

- Petrography, Geochemistry and geochronology of the Metasedimentary rocks and associated volcanic rocks in the

central Kakamas Terrane, Mesoproterozoic Namaqua-Natal Metamorphic Province, South Africa (In preparation,

50% completed)

…/end 
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Iphakade
No Author Year Title

Status 
(Submitted, 
Accepted, In 
Print, Published, 
In Review)

Published ON
(Journal No. (201…) page no’s, Publisher, Journal homepage: eg. 
www…..com/locate/… or pdf)

200 Génin, F. and Masters, J.C. 2018/19 Sharing the burden: a neutral approach to socio-ecological theory. Published Journal
American Journal of Physical Anthropology.  
https://doi.org/10.1002/ajpa.23383

201 Lo Bianco, S., Masters, J.C. and Sineo, L 2018/19
The evolution of the Cercopithecini: a (post)modern synthesis. Evolutionary 
Anthropology. Doi: Published Journal  Evolutionary Anthropology. Doi:https://doi.org/10.1002/evan.21567

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 2018/19

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

Published Journal

American Journal of Physical Anthropology.  
https://doi.org/10.1002/ajpa.23175 .

203

Masters, J.C., Génin, F., Couette, S., Groves, 
C.P., Nash, S.D., DelPero, M. and Pozzi, L. 2018/19

A new genus for the eastern dwarf galagos (Primates: Galagidae)
Published Journal

Zoological Journal of the Linnean Society 181: 229-241.
https://doi.org/10.1093/zoolinnean/zlw028

204
Olivier, G., T. de Wit , F. Brenguier†, L. 
Bezuidenhout, T. Kunjwa 2018/19 Ambient seismic noise Love-wave tomography at a gold mine tailings storage facility Published Journal

Géotechnique Letters, Volume 8 Issue 3, September, 2018, pp. 1-5
https://doi.org/10.1680/jgele.18.00016

205

Tchakounté, J., Eglinger, A., Toteu, S.A., Zeh, 
A., Nkoumbou, C., Mvondo-Ondoa, J., Penaye 
J., De Wit, M., Barbey, P. 2018/19

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

Published Journal

Precambrian Research.  Volume 299, September 2017, Pages 210-229

https://doi.org/10.1016/j.precamres.2017.07.001

206
Caputo, M., Plön, S., Bouveroux, T., van der 
Bank, M., Cliff, G., Froneman, P. W. 2018/19

Using foraging ecology to determine niches and population structure of Tursiops 
aduncus and Delphinus capensis along the Wild Coast, South Africa

In review Journal Marine Biology

207
Long, C., de Wit, M., H.Coetzee

2018/19
Hydrochemical characterisation of mine drainage discharging into the UNESCO Fossil 
Hominid Site of South Africa Published https://www.imwa.info/docs/imwa_2018/IMWA2018_Long_838.pdf

208 De Wit, M.
2018/19

Anticipated climate fluctuations and population growth requires radical agricultural 
transformation across Africa linked to science and technology advance Submitted

209
Frainer, G., Plön, S., Serpa, N.B., Moreno, I.B., 
Huggenberger, S. 2018/19

Sound Generating Structures Of The Humpback Dolphin Sousa  Plumbea (Cuvier, 
1829) And The Directionality In Dolphin Sounds Published Journal The Anatomical Record. DOI: 10.1002/ar.23981.

210 Plön, S.*, Thakur, V., Parr, L., and S. D. Lavery 2018/19
Phylogeography of the dugong (Dugong dugon) based on historical samples identifies 
vulnerable Indian Ocean populations Submitted Journal PLoS One

211

Plön, S., Frainer, G., Wedderburn-Maxwell, A., 
Cliff, G. and Huggenberger, S. 2018/19

Dorsal fin and hump vascular anatomy in the Indo-Pacific humpback dolphin (Sousa 
plumbea) (Cuvier, 1829) and the Indo-Pacific bottlenose dolphin (Tursiops aduncus) Published Journal Marine Mammal Science. DOI: 10.1111/MMS.12570.

212
Ngqulana, S.G.*, Pistorius,P., Galatius, A., 
Plön, S., Hofmeyr, G.J.G 2018/19

Cranial morphology reveals two species of bottlenose dolphins (genus Tursiops) off 
South Africa Published Journal Marine Mammal Science. DOI: 10.1111/mms.12553.

213 Kidane, A. 2018/19
Isotope geochemistry tracks the maturation of submarine massive sulfide mounds 
(Iberian Pyrite Belt) Published Journal Mineralium Deposita, 2018, Springer,   

214
Plön, S.*, Heyns, E. R., Smale, M. J., 
Froneman, P. W. 2018/19

Life history parameters and ontogenetic changes in diet inRisso’s dolphins(Grampus 
griseus, Cuvier, 1812) from South Africa Accepted Journal Journal: Marine Mammal Science

215 Stolk, A., Van Huyssteen, C.W. 2018/19
Clay and iron oxide contents of prismacutanic B, G, soft plinthic B, and E horizons 
described during the land type survey of South Africa Accepted Journal South African Journal for Plant and Soil

216 Pretorius, Tredoux, Andreoli, and Vermeulen. 2018/19
Natural radionuclides in groundwater of the Vaalputs area, Namaqualand, South 
Africa

217
Mabuza, B., Van Huyssteen, C.

2018/19

Effect of degree and duration of water saturation on iron, manganese, and 
exchangeable cations in wetland soils of Maputaland KwaZulu-Natal, South Africa Accepted Journal

South African Journal of Plant and Soil

218
Ntholi, T., De Wit, M.

2018/19

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

219 Linol, B., de Villiers, S.,  de Wit, M. 2018/19

Accelerated contribution of the paleo-Congo River to global seawater 87Sr/86Sr 
change following Eocene-Oligocene collapse of the African Surface Accepted Journal

Geochemistry, Geophysics, Geosystems, 20
https://doi. org/10.1029/2018GC007984

220
 Loke, P.F., Kotze, E., du Preez, C.C., Twigge, 
L. 2018/19

Long-term effects of wheat production management practices on some carbon 
fractions of a semi-arid Plinthustalfs

Published Journal Soil Research 56, 601-614; http://www.publish.csiro.au/SR/SR18050

221
Loke, P.F., Kotze, E., du Preez, C.C., Twigge, L 
. 2018/19

Changes in soil carbon fractions induced by agricultural land use in Central South 
Africa

Accepted Journal Soil Science Society of America Journal

222
Abegunde, O.A., Okujeni, C.,Petrik,  L., Siad, 
A.M. 2018/19 Application of Geostatistical tools in predicting elements speciation in mine wastes In review Journal Journal of environmental science
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223
Abegunde, O. A.,Okujeni, C., Petrik, L., Siad, 
A.M. 2018/19

The Use of Factor Analysis and Acid Base Accounting to Probe the Speciation of Toxic 
Metals in Gold Mine Waste In review Journal Journal of applied geochemistry

224

Aznar-Alemany, Ò., Sala, B.,  Plön, S., 
Bouwman, H., Barceló, D.  Eljarrat, E. 2018/19

Halogenated and organophosphorus flame retardants in cetaceans from the 
southwestern Indian Ocean Journal

Chemosphere, Volume 226, July 2019, Pages 791-799
www.elsevier.com, 

225
Lebenya, R.M., van Huyssteen,C.W., du 
Preez, C.C. 2018/19

Carbon stocks in aboveground biomass of eight-year old Pinus and Eucalyptus 
species planted in sub-humid grassland soils. Submitted Journal  Australian Forestry

226

Ntholi, T., De Wit, M.

2018/19

Learning from Nature
Finding solutions for crisis of the gold mining industry of South Africa requires radical 
transformation linked to innovative new technologies, socio-economic needs and 
ecosystems services  Published Report Series

http://aeon.org.za/wp-content/uploads/2019/06/Aeon-Learning-from-
Nature-series-no5-2019.pdf

227
Watson, A., Miller, J., Fink, M., Kralisch, S., 
Fleischer, M., de Clercq, W. 2018/19

Distributive rainfall/runoff modelling to understand runoff to baseflow proportioning 
and its impact on the determination of reserve requirements of the Verlorenvlei 
estuarine lake, west coast, South Africa Published Journal Hydrology and Earth System Science (HESS)

228
Jenkins, P.D., Masters, J.C., Groves, C.P. and 
Couette, S. 2018/19

Case 3742 – Galago demidoff Fischer, 1806 (currently Galagoides; Mammalia, 
Primates, Galagidae): proposed conservation of the specific name and designation of 
a neotype. Lemur minutus Cuvier, 1797: proposed designation of a neotype Published Journal

The Bulletin of Zoological Nomenclature 75 (1): 21-31. 
https://doi.org/10.21805/bzn.v75.a008
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SUMMARY OF IPHAKADE FINANCES 2018-2019 

Item Expenses Income 
Balance 2018 & 2017  carry forward R2 000 000.00 

Income (Carry Forward) - 5 April 2018 R4 571 815.81 

NRF Grant Extends 14 June R11 550 000.00 

Total Income R18 121 815.81 

Bursaries R11 595 107.99 

Accommodation expenses R111 424.85 

Travel expenses R324 775.79 

Fieldwork/Research R1 075 692.47 

Training/Workshops R454 235.52 

Administration/Operations R602 402.09 

Publications R259 868.25 

Equipment R754 072.98 

Total expenses R15 177 579.94 

Bursaries extended: 
Nelson Mandela University R6 470 107.99 
University Free State R2 465 000.00 
University Stellenbosch R1 400 000.00 
University North West R590 000.00 
University of Western Cape R590 000.00 
University of Western Cape R80 000.00 

R11 595 107.99 
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Appendix IV – Letter of approval by Chiefs for new Khoisan Research Unit 
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Appendix V – Africa Alive – Iphakade Participation, Global Change Conference 

Iphakade Participation in  
4th NATIONAL GLOBAL CHANGE CONFERENCE BOLIVIA LODGE, POLOKWANE, 
03 - 06 December 2018 

Side Event F: AEON-ESSRI  03 December 
EVENING SIDE EVENTS (side event programmes can be viewed or down-loaded from 
https://www.ul.ac.za/globalchange2018  ) 
Africa Alive Corridors (AAC): A 3.5 billion year geological, biological and cultural biography of Africa.  
Venue: Modjadji Hall  
Convener: Prof Maarten de Wit 
Africa is our Mother continent, and is the colossus amongst Earth’s continents. It is also the cradle of our 
ancestors. The AAC project embraces (1) place of unparalleled heritage and (2) place of unpardonable 
suffering. Against this background, an overview of a 3.5 billion year geological, biological and cultural 
biography will be given. 
Side Event D: AEON (Iphakade) 05 December 
EVENING SIDE EVENTS (side event programmes can be viewed or down-loaded from 
https://www.ul.ac.za/globalchange2018 
Tracking the energy debate with baseline data from the Karoo Commons  
Venue: Polokwane Hall  
Convener: Prof Maarten de Wit 
With the necessity of pre-drilling conditions to avoid environmental and social damage, the AEON 
(Iphakade) programme embarked on a transdisciplinary  Karoo Baseline Research project. Findings from 
four years of research will be presented to stimulate further debate on energy-related needs for South 
Africa. 

Looking forward 
Improving collaborative engagement through transdisciplinary science, linked to lessons-
learned from Iphakade – a Global Change program funded through DST  

Special Sessions and Interactive Debates about Africa’s Past, Present and Future 

 facilitated by/through 
AEON- ESSRI (Africa Earth Observatory Network – Earth Stewardship Science Research Institute) 

Mandela University, Port Elizabeth, South Africa 

Background 

In 30 to 40 years from now, 10 billion people will require food and security in a world at least 1.5 degree 
Celsius (oC) warmer than today. African agriculture must supply almost 30% of this. How can this be 
achieved when global demand for water is expected to outstrip supply by 40% within the next 20 years, 
and most people in Africa will be living in areas of high water stress? In addition to facing these gruelling 
challenges are impacts of system perturbation on regional scales linked to global climate change; more 
frequent extreme weather events, biodiversity and soil loss, freshwater depletion and competition, 
pollution and waste. All these are linked to unquantified entangled changes in Earth’s Critical Zone.1 
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Will it be possible to feed future Africa if 50% of its remaining eco-environment is retained also - ‘Half 
Earth’ - a prerequisite if Africa wishes to preserve its natural co-inhabitants and efficient ecosystem 
services, as advocated by EO Wilson? It has been argued that Day Zero for Earth’s last mega-fauna, 
elephants, giraffes, rhinos and others, will be 2050 - 2060. This decade can therefore serve as a baseline 
from which to decide if and how food security and ecosystem services can be maintained for 2-3 billion 
people who will be living in Africa then, and to guide decision-making further for an Africa with 4-5 billion 
people one generation later, by 2100. For example, can Africa double its food production by 2050 
knowing that agriculture-as-usual contributes at least 30% of human greenhouse gas emissions? Great 
challenges such as maximising food and biomass production in a sustainable way, must be addressed 
through innovative new science and technology advances. Innovation in farming, genetics, irrigation 
technologies, and responsible fertiliser (nutrient) application entangled with traditional, indigenous 
approaches may close yield gaps, curb food waste and improve water-use efficiency in energy efficient 
ways; this may or may not create new challenging feedback effects that must be anticipated.  

And what can Africa’s young researchers learn from the past to avoid disaster? 

1. Africa Alive Corridors—AAC— a 3,5 billion year geological, biological &
cultural biography of Africa

___________________________________________________________________________________________ 
Africa is our Mother continent, and is the colossus amongst Earth’s continents. It is here, through the past 
10-million years, that we took every step of our evolutionary journey from being Great Apes to modern
humans, Homo sapiens. It is the cradle of our primate ancestors and home of our closest cousins, the
chimpanzees and gorillas. It includes the stem of human language and the roots our human culture. In the
Barberton Mountains of South Africa, we find the oldest, best-preserved piece of landscape, yielding the
oldest known preserved life (dating to ca 3,5 Ga). Africa was at the hearts of Pangaea and Gondwana, and
is the centre of Earth’s geo-biodiversity—with plant and animal diversity reflecting geological diversity. It’s
a great narrative yet in the same breath a ‘Grimm’ story: Africa is home to Earth’s only intact megafauna,
the large mammals and flightless birds in all other continents having been decimated at least partly by
humans as we colonised the world out of our home continent.

Yet, Africa today is the place of greatest human suffering; from poverty, hunger and disease, to warfare, 
inequality and illiteracy! 

The Africa Alive Corridors Project embraces these two sides: place of unparalleled heritage and place of 
unpardonable suffering! 

First, then, is exploring this Transdisciplinary Biography of Africa along a selection of 20 Heritage Corridors, 
each including 20 heritage nodes, that network across all 56 countries of the continent to bring the 
narratives Alive. Each Corridor—a winding strip of land some 2-3,000 km long and 50 km wide--tells a 
chapter in the story of Africa (and as often as not the world) far better than it can be told elsewhere. Each 
has a primary theme, either geological, biological or cultural; whilst recognising all three as holistically 
inseparable. 

The flip-side of the initiative aims at drawing in all 1,2 billion persons living in Africa as stakeholders. The 
challenge is to find ways of bringing in everyone, young and old, rich and poor, as co-curators of over 4-
billion years of unmatched irreplaceable heritage. We are deep into the Anthropocene, threatened by the 
Sixth Extinction and runaway global warming of our own making. End of story? We are all in this together; 
and have to go for unrecognisable change! 
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Imizila—Finding a new way forward. Towards the dignity of all humans and all other species. 

2. Tracking the energy debate with baseline data from the Karoo Commons

___________________________________________________________________________________________ 
Shale-gas has reinvigorated debates about fossil energy, chemical industries, water, climate change health 
and public participation about values and ownership of resources and energy. This emerged primarily from 
linking two relatively recent engineering techniques: horizontal drilling, perfected between 1986 and 2002; 
and from 1998 on, hydraulic fracturing to release gas from organic-rich rocks. Spurred on by the continuous 
improvements of this unconventional gas extraction using high-volume hydraulic fracturing, the United 
States of America became the world’s largest natural gas producer in 2014, followed by the first export of 
shale gas from the USA to Europe in 2016. Shale gas development in the USA is expected to raize real gross 
domestic product (GDP) in 2020 by 0.66%; and shale gas production in 2004-2009 created 650,000 jobs - a 
significant contribution to reducing the unemployment rate during that time of recession. 

This relatively cheap USA shale-gas boom is also reshaping chemical industries, creating for example 
millions of jobs in plastic manufacturing over the coming decades through ethene-linked supply chains and 
virtual pipelines across the Atlantic.  These developments have also increased socio-economic conflicts, 
and created new wicked ecosystem problems across the globe, as exemplified by plastics2, impacts of which 
cannot be scientifically evaluated without reliable baseline data. 

Baseline research refers to studies that quantify the pre-extraction value of land and its resources. 
Evaluation of can only be resolved once firm baseline studies have been conducted to weigh up benefits 
against costs, as foundations to move forward. Baseline data enables the establishment of knowledge and 
relevant information on key attributes or characteristics of the situation prior to the commencement of 
exploration/exploitation without which defence of potential litigation may prove almost impossible.  

In the USA, the apparent dearth of baseline research prior to unconventional gas extraction owes its origin 
to the rapid growth of the industry that outpaced both research and legislation, and one of the 
consequence of rapid shale gas development in the USA in the absence of baseline data, for example, on 
health and environmental indicators has resulted in the inability to identify with certainty what adverse 
impacts are associated with shale gas development. 

The Marcellus shale in the Appalachian Basin across Pennsylvania is the largest unconventional gas- field in 
the USA. Similar gas potential has been predicted for the Whitehill shale in the Karoo Basin in South Africa. 
Whether shale gas developments in South Africa will take place at all is closely tied to the rise and potential 
success of alternative energy industries and the timing needed to potential discovery and extraction of 
shale gas in the Karoo. The latter will likely not be achieved before 2020 and 2025, respectively. There is 
thus ample room, if tight, for constructive scientific evidence gathering to enable balanced decision making 
processes. Central to this research is to construct a globally unique shale gas baseline prior to its extraction 
processes. 

In essence, baseline data allow rigorous regulations to be implemented and tested to ensuring safe and 
reliable gas extraction in the Karoo. The goal is to establish pre-drilling conditions to avoid an adverse 
environmental and social legacies similar to that from abandoned mine discharges and the socio-economic 
status of the South African mining industry in general. 

Against this backdrop, the AEON, through the Iphakade program, created an opportunity to design and 
embark on a transdisciplinary Karoo Baseline Research Project. This project has now collected and archived 
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four years of scientific data by a group of more than 30 graduate students linked to 5 different faculties of 
Mandela University.  

This session will first communicate some early results and ongoing learning processes, and to stimulate 
further debate and energy-related needs for future South Africa. 

---------------------- 
1Critical Zone: The Critical Zone is the Earth’s ‘porous skin’ within which all life-sustaining spheres of Earth interact as 
a habitable system. Understanding connectivity throughout this ‘skin’ down to depths of up to 8 km, near the 
lowermost barrier to life, is crucial because it entangles subsurface regions of exploration and extraction processes of 
resources to human socio-economic development built on minerals, soils, water, air, food, energy, with increasingly 
harmful environmental feed-back mechanisms linked to climate systems 

2Plastic Waste: The plastic, and thus the oil/gas industries, face problems and responsibilities linked to presently 
uncontrollable environmental pollution by their products across all lands and oceans, which must be addressed to 
retain at least 50% of Earth’s remaining renewable resources and ecosystem services, and especially live in and around 
the ocean 

-------------------------- 

The sessions and interactive debates will be coordinated through Maarten de Wit 
(maarten.dewit@mandela.ac.za), the Iphakade Global Change coordinator. Other interested 
parties/Global Change leaders who would like to participate would be much appreciated. 

Session 1 will include 20 young people who 10 years ago participated in the AAC project in Arusha, 
Tanzania, during the UN Year of Planet Earth.  In 2008, 10 South African and 10 Tanzanian school learners 
participated in a competition to come up with the best solutions towards stemming the 6th extinction, using 
a gaming system. It is our intention to invite these students back for a re-union, and to find out form them 
what they all learned and gained from this meeting and how it may or not have affected their career paths 
or motivations, and to share this with young students at the Global Change Conference 

Recently we have been able to retrace 10 Tanzanian and 7 South African of the Arusha participants and 
who have all indicated their willingness, indeed their excitement to participate (we hope to also locate the 
remaining 3 South Africans before the conference). 
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