
THETA GOLD MINES 
Theta Gold Mines is an ASX-listed gold exploration and development company, with a 
vision of being a low-cost South African gold producer in the near term. The tenements 
are held by Transvaal Gold Mining Estates Limited, a subsidiary of Theta Gold Mines, and 
South Africa’s first incorporated gold mining company, founded in 1895. The large 
tenement holding comprises 62,000 hectares (620 km2) in the historic Sabie-Pilgrim’s 
Rest gold mining region, approximately 350 km East of Johannesburg. 

The company has access to over 43 historic mines and prospect areas that represent 
underexplored gold targets leftover from almost a century of mining.

In the last three years, the company’s mineral resource (JORC 2012) has doubled through 
systematic exploration. The resource now stands at 44.8 Mt @ 4.18 g/t Au for 6 Moz Au 
(including open-cut resources of 13.08 Mt @ 3.12 g/t Au for 1.3 Moz Au and underground 
resources of 26.3 Mt @ 5.4 g/t Au for 4.5 Moz Au; TGM ASX Announcement 22 April 2020).

MINING HISTORY 
Pilgrim’s Rest was first officially proclaimed as a goldfield in 1873. The gold that the early 
diggers targeted was alluvial gold – mainly gold dust recovered by washing the gravel 
from the beds and banks of streams, but nuggets were also found. Early prospectors in 
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Snap Shot
CSA Global was 
commissioned by Theta 
Gold Mines (ASX:TGM) 
and Transvaal Mining 
Estates Limited (TGME) in 
October 2019 to January 
2020 to compile and review 
company exploration data 
and publicly available 
information.

The objective of the 
project was to improve the 
structural understanding 
of the Eastern Transvaal 
Basin and develop a 
mineral systems model to 
explain the formation of 
gold deposits in the Sabie-
Pilgrim’s Rest Goldfield in 
the Mpumalanga Province 
of South Africa.
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the Sabie-Pilgrim’s Rest Goldfield also successfully traced sub-crops of the different reef 
horizons along strike through shallow-angle haulages and adits. The gold-bearing 
mineral system is unusual in that it is characterised by both vertical and horizontal reef 
systems. Small-scale mining has been carried out in the goldfield since the late 1870s.

THE CHALLENGE
Historically, the region was so rich in resources and easy targets that when mining 
became difficult, the early miners just left to pursue other areas. The area has several 
underexplored historic mines and shallow exploration targets containing gold-bearing 
ore leftover from almost a century of mining. However, the area has not yet been 
substantially revisited to utilise modern exploration and mining techniques. 

The challenge for Theta Gold Mines has been to develop an appropriate model for 
formation of the gold-bearing system from a mineral systems perspective, which can be 
applied to undertake further exploration and expand resources. In addition, the lack of 
modern regional exploration data sets (geophysics) and local data sets (geochemistry 
and mapping) has resulted in taking a different approach to finding solutions. 

THE SOLUTION
A lack of modern exploration meant that there was limited availability of commonly 
applied regional exploration datasets, subsurface information or dedicated geophysical 
coverage. CSA Global’s Dr Robert Holm took an innovative approach in integrating 
disparate and diverse datasets; including, but not limited to deposit-scale exploration 
data and surveys from historical workings provided by TGM, together, with satellite 
gravity and magnetic data extracted from Council for Geoscience, topographic, Landsat 
and ASTER imagery, and published academic literature. 

The datasets were compiled into a Leapfrog Geo 3D model and GIS workspace. A new 
structural model for the Sabie-Pilgrim’s Rest area was created, incorporating data from 
various sources and scales, for example, from outcrop-scale jointing (Metz, 2015), through 
the interpretation of Landsat landscape geomorphology, to basement structure of the 
underlying granite-greenstone terranes of the Kaapvaal Craton (e.g. Eriksson et al., 2001). 

The new structural model provided the foundation for the development of a mineral 
systems model, which recognises that ore deposits are small expressions of much larger 
earth processes and systems that operate on a variety of scales to focus mass and 
energy flux. Under a mineral systems approach, it is critical to identify the source of 
mineralising fluids, a conduit for transporting the fluids, and a chemical or physical trap 
that causes deposition of minerals from the fluids.

Project 
Snapshot
The Sabie-Pilgrim’s Rest 
Goldfield of South Africa 
has historically produced 
over 6.7 Moz Au but remains 
underexplored in a modern 
context.

Theta Gold Mines engaged 
CSA Global to undertake 
a review of the available 
data and develop a mineral 
systems model for the 
goldfield resulting in a new 
model for the formation of 
gold systems in the area.

Figure 2. An evaluation of 
landscape geomorphology, 
primarily from Landsat 
imagery, has resulted in 
interpretation of district-
scale structure. The 
interpreted deposit scale 
structure was also used to 
inform the district-scale 
structure interpretation.



THE RESULTS
Within the framework of a mineral systems approach, emplacement of the Bushveld 
Complex is interpreted as the critical driver of crustal deformation and was the likely 
source of mineralising fluids. Emplacement of the Bushveld Complex induced E-W 
compression in the Eastern Transvaal Basin rocks, also reactivating basement structures 
of the underlying Kaapvaal Craton. 

Two primary structural orientations were recognised. NNE-SSW trending structures that 
form distinct discontinuities in the landscape and correlate with a dyke swarm that forms 
linear magnetic highs. In contrast, E-W trending structures form only subtle 
discontinuities in the landscape. Previous work, however, has has identified similarly 
orientated joint sets in outcrop and key underground exposures in the Theta deposits. 
These joints potentially formed a structural pathway for transport of mineralising fluids 
on a regional scale from the Bushveld Complex. 

Migrating fluids encounter both chemical and physical traps in the Sabie-Pilgrim’s 
Rest area that resulted in deposition of gold from the mineralising fluids. The dolomitic 
Malmani Subgroup is interpreted to have formed a reducing chemical trap that caused 
deposition of Au, while the NNE-trending structures and dykes are interpreted to have 
created a structural or physical trap associated with the formation of Au deposits. A 
model such as this provides a new tool that can be utilised and built upon through 
targeted regional exploration strategies focusing on key elements of the mineral 
systems approach.

Theta Gold Chairman Bill Guy commented: “The Company has made substantial 
progress in its understanding of geodynamic controls of the gold mineralisation 
processes at play in the Eastern Transvaal Gold Fields. The new understanding 
developed by CSA Global will promote the next exciting generation of local and regional 
gold exploration and target generation.” (TGM ASX Announcement 3 February 2020).

Results 
Snapshot
The new integrated 
structural geology and 
mineral systems approach 
developed by CSA Global 
has provided a new level 
of understanding for the 
historic Sabie-Pilgrim’s 
Rest Goldfield.

The new interpretation 
of the transport vectors 
of mineralising fluids in 
the Sabie-Pilgrim’s Rest 
Goldfield, coupled with an 
understanding of chemical 
and physical fluid traps, 
provides a new tool to guide 
regional gold exploration.  

Figure 3. An evaluation of landscape geomorphology, primarily from Landsat imagery, has resulted in 
interpretation of district-scale structure. The interpreted deposit scale structure was also used to inform the 
district-scale structure interpretation.


