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OVERVIEW OF 2019
The Department of Geology is responsible for teaching and 
research in the geological sciences at the University of the Free 

Environmental Geology, and Mineral Resource Management 
[MRM]), as well as the PhD by research. 

In 2019 the Department awarded a total of 75 degrees which 

MSc students (36 in MRM, 17 in Geology, Geochemistry and 
Environmental Geology), and 7 PhD candidates in 2019.

ACHIEVEMENTS

completion from the Planetary Science Engagement Institute 
after attending a workshop on 22 and 23 March. Rosestad 
Radio
Geophysical Research and Analysis of the Vredefort Impact with 
Timely Anthropological Studies (GRAVITAS) research group 

to questions concerning the nature of the Vredefort Impact 
Structure, including how the impact itself formed, as well as how 
humankind utilised the structure through time, in particular the 
San people who engraved the Daskop Granophyre Dyke.

Ms Rinae Makhadi was awarded her MSc degree with a project 
titled ‘Assessment of groundwater quality near two municipal 

Ms Makhadi was also recognised for the inspirational work she is 

followed the nomination by one of her second-year Environmental 

TEACHING

programmes for the BSc majoring in Geology, Environmental 
Geology, Geochemistry, Geology and Geography, Geology 
and Chemistry, and Geology and Physics. The Department 

a new module introduced in 2019 on ‘Skills development and 
ethics for geoscience professionals’ to equip our graduates 
with an industry-relevant practical edge. The Department’s 

Geochemistry and Mineralogy, and Environmental Geology.

The modules presented by the Department attempt to integrate 

laboratories or research centres. At the undergraduate level, the 

respective modules.

Austin’s Post (Edenburg district) as part of the Introduction to 
Geology module, and to Bankfonten (Jagersfontein District) in 
the second semester as part of General Geology and South 

well as an introduction to stratigraphic relationships.
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supervision of Adriaan Odendaal and Wayne Nel, during 
which they were involved in practical lessons in stratigraphic 
relationships, occurrences and origin of rocks, and the 

As part of their Environmental Geology module,  second-year 

to the two municipal waste disposal sites in Bloemfontein. The 

of the aspects that have to be considered when selecting solid 
waste disposal sites as well as some of the waste management 
issues that the city is currently facing.

Third-year students in the Economic Geology and Exploration 

and Tshepong Gold Mine. The students, supervised by Matthew 

performed mining geology exercises in an open-pit mine, and 
went underground to observe the process of the mining of gold.

Third-year students in the Igneous Petrology module, under 
the supervision of Prof Frederick Roelofse, visited the Big 

diamonds, diamond mining and diamond processing.

RESEARCH
A US$1.5-million grant was secured from the International 

drilling on the Bushveld Complex. The proposal was submitted 
by a group of international scientists coordinated by researchers 
from the GFZ German Research Centre for Geosciences, 
the University of the Witwatersrand, the UFS (Prof Frederick 
Roelofse), and the Friedrich-Alexander University in Germany.

An Interdisciplinary Grant was awarded for the research project 
titled ‘GRAVITAS’, which is run by the Impact Research Group 

Dr Martin Clark of the Department of Geology, together with Dr 
Francois Fourie from the Institute for Groundwater Studies (IGS) 

The GRAVITAS research team visited the Vredefort Impact 

research group have generated a number of manuscripts, 

deposits on the farm Bankfontein to second-year students

units associated with the Musgrave Member, south of Bloemfontein

Dome
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publishing two papers in 2019. They also created a webpage 

gravitas-(grv). Research related to GRAVITAS was publicised on 
numerous international forums, including , Newsweek, 
and Sputnik France, as well as in national news agencies such 
as The Citizen and Rapport.

of this research was to determine the required super saturation 
of these mineral salts, which are not in most cases taken into 
account in environmental risk assessments, but which can have 

submitted a paper to the South African Journal of Geology.

of the natural streams in the Drakensberg. Samples were 
collected from the area and analysed. Environmental geology 
and geochemistry research projects were mostly focused on 
the determination of the geochemical processes responsible 

geochemical and process network (systems) modelling formed 
the cornerstone of this research. 

A collaborative project with SAENSE (a biochemistry platform 
funded by the Technology Innovation Agency [TIA] and located at 
UFS) to roll out water treatment technologies, has been ongoing. 

As part of her PhD study, Ms Megan Welman-Purchase undertook 
research on the stability of Prussian blue and Turnbull’s blue with 

and on the behaviour of cyanide in Au-mine tailings.

Following negotiations between the UFS and the University 
of Johannesburg (UJ) in 2018, the Department of Geology 
continued to collaborate with the DSI-NRF Centre of Excellence 
for Integrated Mineral and Energy Resource Analysis (CIMERA), 
jointly hosted by the Department of Geology at UJ and the School 
of Earth Sciences at the University of the Witwatersrand. In 2019 
three projects involving Prof Frederick Roelofse, Dr Elizaveta 

CIMERA. This partnership will allow access to postgraduate 
student-funding opportunities in years to come.

crust formation processes in the Paleoproterozoic Richtersveld 
Magmatic Arc. Dr Minnaar also started an NRF-funded research 

evolution of the Paleoproterozoic Gladkop Suite, Namaqua 

trained in heavy liquid separation, as well as picking and mounting 
of zircons and also received training on cathodoluminescence 

is investigating the Ecca-Beaufort contact, west of Bloemfontein, 
and the occurrence of large-scale mass movements in the 
Thaba ‘Nchu area, which will lead to two possible articles for 
publications in addition to his PhD thesis. 

Ms Justine Magson is undertaking research for her PhD on a 
project titled ‘Probing magma dynamics and mineralization in the 
Bushveld Complex using high-resolution, multi-isotope (Fe-Cu-

mineralogical discontinuities’.

Ms Jarlen Beukes continued with research towards her PhD 
on deciphering the lateral and vertical variation of strontium, 
neodymium and sulphur isotopes of the Flatreef to understand 
the implications for the formation of the reef and its comparison 
to the Merensky Reef. From August 19 to 23, Ms Beukes 
performed Sr isotope analyses using the laser ablation multi-
collector inductively coupled plasma source mass spectrometer 

in 
situ isotope analyses were done on plagioclase from the Flatreef 
stratigraphic units.
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Megan Welman-Purchase at the 15th Biennial Society for Geology Applied 
to Mineral Deposits (SGA) meeting in Glasgow, Scotland

Pelele Lehloenya during training on mineral separation at CAF, Stellenbosch 
University

As part of his PhD, Mr Ernest Moitsi continued work on the 
mineralogical characterisation and metallurgical response of 
various Upper Group 2 chromitite facies-types from Sibanye 
Still-Water in Marikana, Bushveld Complex in the Northwest 
Province. 

The MSc projects of Ms Thendo Mapholi and Mr Justin Nel on 
Nkombwa Phosphate Mineralogy and on the structural geology 
of the Namaqualand Mobile Belt are also in advanced stages of 
completion.

capabilities. 

In an attempt to increase the research outputs of the academic 

research fellow and one postgraduate student attended the 
workshop.

ENGAGED SCHOLARSHIP

February) and ‘The Catastrophe that made South Africa Rich’ (7 

on 2 August 2019.

Mr Moitsi served on the Mineralogical Association of South Africa 
(MINSA) committee for the term 2019/2020.

NATIONAL AND INTERNATIONAL 
COLLABORATION
The Department has excellent relationships with the industry, 

date, and the increasing levels of collaboration. The feedback 
the Department received from mining companies on the quality 
of our graduates was very encouraging. As a result, student 
bursaries, research support such as provision of access to 
mine facilities and research materials such as drill cores and 

generating projects related to the analysis of mantle xenoliths 
from kimberlite pipes. These projects included 200 electron 

by De Beers.

As reported above, collaboration with the GFZ German Research 
Centre for Geosciences, the University of the Witwatersrand and 
the Friedrich-Alexander University, led to a grant from the ICDP.

The collaboration between the Department and DSI-NRF 
CIMERA is continuing with three projects and will continue to 
allow access to postgraduate student-funding opportunities in 
years to come.

University of Cape Town
University of Johannesburg
University of Pretoria
Rhodes University
University of the Witwatersrand
Central University of Technology
Council for Geoscience 
Sibanye-Stillwater Company
McGregor Museum

University of Vienna, Austria

University of Gothenburg, Sweden
University of Oslo, Norway
Freidrich-Alexander University, Germany
German Research Centre for Geosciences – GFZ Potsdam, 
Germany

Polish Academy of Sciences, Poland
Zavaritsky Institute of Geology and Geochemistry, Russia

Prof Bisrat Yibas (second from the right) at the International Mine Water 
Association Conference in Perm, Russia (15-19 July 2019)
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POSTGRADUATE STUDENTS

(Geology, Geochemistry, Environmental Geology, and Mineral 
Resource Management (MRM), and the PhD degree by research. 
In 2019, the Department enrolled 85 postgraduate students – 25 

Thirty-four (34) postgraduate degrees, which includes 23 

Mr Marvin Peter Nicholas completed his MSc specialising in 
geology with the project titled ‘Assessment of the applicability of 

mine waste with special reference to gold mine tailings in the 

attained his MSc after successfully completing a project titled 
‘Geochemical model of adsorption behavior of uranium on mine 
soil impacted by Witwatersrand gold tailings facilities’. Dr Robert 

du Plessis completed his MSc with a dissertation titled ‘The 
parageneses of sulphide minerals in transgressive carbonatite 
of the Palabora Complex, South Africa’ under the supervision of 
Prof Roelofse, Prof Gauert, Mr Giebel and Mr Rentel. 

Seven MRM MSc degrees were awarded to George B 

Cindrella Mkasi, who successfully completed the two-year 
intensive modules and mini-dissertations required for the 

The doctoral awardee was Dr Robert Johannes Giebel, with a 

Chris Gauert.

investigations and site visits. Applied and Advanced Mineralogy 
students visited the Sibanye-Stillwater Platinum Processing 

Plant located in Springs, as well as Mintek and SGS laboratories. 

advanced structural geological mapping skills, as part of the 
Advanced Structural Geology module under the supervision of 

course that mainly took place in Mpumalanga. The students 

drilling was going on, Sheba Gold Mine, Dorstfontein East Coal 
Mine, and Nkomati Nickel Mine, as well as the Barberton Geo-

historical mining areas and the regional geology. The Golden 

Bloemfontein.

were divided into two teams to propose and oppose the motion, 

is greater than the environmental cost of mining activities’. Prof 

the judging committee. After intense debate with valid and 
interesting points raised by both teams, the judges agreed that 
the outcome should be a draw.

POSTDOCTORAL RESEARCH 
FELLOWS
The Department hosted two postdoctoral research fellows – 

Department in August 2019. 

Dr Clark competed in the Entrepreneurship Development in 

concept outlining that by initiating a business arm of a project, 

Mineralogy Honours students visiting the Gold One Mine Processing Plant

class

students who develop unique skillsets can be placed in the 
business arm to begin their career delivering drone-analysis 

student entrepreneurs to proceed to the regional competition 
hosted at the Central University of Technology (CUT).

STAFF MATTERS
Three academic appointments were made in 2019. Mr Ernest 

August 2019, respectively. Prof Bisrat Yibas was appointed as 

Department to 13.

Mrs Rina Immelman, who served the Department for 39 years as 

RESEARCH OUTPUTS

Research Articles
 2019. Geophysical 

characterization of the Daskop Granophyre Dyke and surrounding 
host rocks, Vredefort Impact Structure, South Africa. Meteoritics 
and Planetary Science

Goderis, S., Soens, B., Huber, M.S., McKibbin, S., Van 
Ginneken, M., Debaille, V., Greenwood, R., Franchi, I., 

Cnudde, V., Van Malderen, S., Vanhaecke, F., Koeberl C., Topa, 
 2019. Cosmic spherules from Widerøefjellet, 

Sør Rondane Mountains (East Antarctica). Geochimica et 
Cosmochimica Acta

 2019. 
Thermo-mechanical interaction of a large impact melt sheet 
with adjacent target rock, Sudbury impact structure, Canada. 
Meteoritics & Planetary Science 1-18.
Huber, M.S., Koeberl, C., Smith, F.C., Glass, B.P., Mundil, R. 

Greenland. Meteoritics & Planetary Science

 2019. Microstructural dynamics of 

Geology

 2019. Spatial distribution of zircon with 
shock microtwins in pseudotachylite-bearing granite gneisses, 
Vredefort impact structure, South Africa. Journal of Structural 
Geology

Praekelt, H. 2019. Reply to the comment made by W.U. 

et al., South African Journal of Geology, 2018, 
121, 51- South African Journal 
of Geology

. 2019. Granular 

deep injection model for impact melt in large impact structures. 
Geology

deformed zircon grains. Geochimica et Cosmochimica Acta
20-30.

 2019. Non-Ferrous metal artefacts from 

Journal of Archaeological Science: Reports

 2019. 

Sustainability

Conference Contributions
Conference Papers/Posters

 2019. Geophysical surveys 
across the Daskop Granophyre Dyke.Paper delivered at the 16th 
SAGA Biennial Conference and Exhibition, Durban, South Africa. 
6-9 October 2019.
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Front from the left: Ms J Beukes, Ms R Immelman, Ms P Swart, Ms T 
Mapholi, Mr E Moitsi and Ms M Purchase
Middle from the left: Mr D Radikgomo, Mr P Lehloenya, Mr A Odendaal, Dr 

Back from the left: Mr W Nel, Ms C van der Vyver, Ms J Magson 
(Programme Director), Prof F Roelofse (HoD to June 2019), Dr R Hansen 
and Dr M Clark (postdoctoral research fellow)
Absent: Ms R Makhadi and Prof B Yibas (HoD from July 2019)
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Gomez-Arias, A., Yesares, L., Castillo, J., Welman-Purchase, 
 2019. Limitations of current protocols to 

predict groundwater contamination from alkaline mine waste. 
Paper delivered at the 46th Annual Congress of the Internal 

September 2019.
 2019. Was the Vredefort melt sheet 

similar composition to the Sudbury melt sheet? Paper delivered 
at the 50th

Woodlands, Texas, USA. 18-22 March 2019.
 2019. 

Geophysical analysis of Granophyre dykes at the Vredefort 
impact structure. Paper delivered at the 11th Igneous and 
Metamorphic Studies Group Meeting, Johannesburg, South 
Africa. 14-15 January 2019.

 2019. Timing 
of emplacement of Vredefort granophyre dykes. Paper delivered 

September-3 October 2013.
 2019. The oldest 

evidence of reidite presence on Earth: Vredefort impact structure, 

Abstract Volume, 21. Paper delivered at the 11th Igneous and 
Metamorphic Studies Group Meeting, Johannesburg, South 
Africa. 14-15 January 2019.

 2019. Twisted kink 
bands: New shock deformation microstructure in zircon from 
the Vredefort impact structure.

Contrib. No. 2136, 5056), Brasilia, Brazil. 30 September-3 
October 2019.

Conference Proceedings

remediation of iron-sulphate contaminant in acid mine waters 
Proceedings of the 5th World Congress 

on New Technologies (NewTech’19)

 2019. Remediation of 

15th Biennial SGA Meeting 
Proceedings 4. pp. 1555-1557.

STAFF (2019)
Head of Department: Prof Bisrat Yibas

Associate Professor: Prof F Roelofse
Senior Lecturers:
Lecturers
Junior Lecturers: MS R Makhadi, Ms T Mapholi and Mr J Nel

 Prof DE Miller, Prof R Schemers andProf Ayla Scooch

 Dr A Bisnath

Research Fellows: 

Research Associate: 
Programme Director

 Mr A Felix, Ms R Immelman, Ms P Swart and Ms C van der Vyver
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