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1. OUTLINE OF PROPOSED DEVELOPMENT 

 

 

The company Bluewave Capital SA (Pty) Ltd is proposing to develop a photovoltaic solar 

energy facility of 5 MW generation capacity, to be known as the Boshof - Les Marais / 

Buitenfontein Solar Energy Facility, at a site some 5 km southeast of the town of Boshof, Free 

State. The development footprint of less than 20 ha is to be located on the Farm Les Marais 

137, Tokologo Local Municipality within the broader Lejeweleputswa District Municipality. The 

proposed PV site is situated adjacent to the Bosplaat Rural 66/22kV Substation which is 

located on Portion 3 of the farm Merriesfontein 70. The coordinates of the centre point of the 

site are: 28˚ 33’ 50’’ S, 25˚ 17’ 35’’ E (Fig. 1). 

 

The main infrastructural components of the proposed PV solar energy facility include: 

 

 PV array; 

 Cabling between the project components, to be lain in trenches c. 1-2 m deep; 

 Power inverters between the PV arrays (± 4.5 m2); 

 Power lines to evacuate the power into the Eskom grid via the Bosplaat Rural 

substation; 

 Internal access roads (up to 7 m wide); 

 Water storage facilities / reservoirs (1 000 m3); 

 Office, workshop area for maintenance and storage (50 m2); 

 Temporary infrastructure such as temporary housing and a laydown area (c. 1 ha) 

during construction. 

 

 

This palaeontological heritage assessment comment for the proposed solar energy facility was 

commissioned by Heritage Contracts and Archaeological Consulting CC (HCAC) (Contact 

details: Mnr Jaco van der Walt. Postnet Suite No. 426, Private Bag X4, Wierda Park, 0149. E-

mail: contracts.heritage@gmail.com. Tel: 012 771 3137. Fax: 086 691 6461). 
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Figure 1:  Map showing the location of the study site (green polygon) for the 

proposed Boshof - Les Marais / Buitenfontein Solar Energy Facility, Farm Les Marais 

137, Lejeweleputswa District Municipality, Free State (Image kindly provided by 

Heritage Contracts and Archaeological Consulting CC). 

 

 

2. GEOLOGICAL BACKGROUND 

 

The Boshof - Les Marais / Buitenfontein Solar Energy Facility study area is situated in flat-lying 

terrain at c. 1240-1280 m amsl, either side of the R64 road to Bloemfontein and c. 5 km 

southeast of Boshof, Free State (Fig. 1). The land is primarily agricultural. Satellite images 

show that there is little or no bedrock exposure on site, with the possible exceptions of low 

dolerite exposures in the west and shallow pans in the east.  

 

The geology of the study area near Boshof is shown on 1: 250 000 geological map 2824 

Kimberley (Council for Geoscience, Pretoria), for which a short sheet explanation has been 

published by Bosch (1993) (Fig. 2).  The western portion of the area, including the proposed 

solar facility development site, is underlain by dolerite intrusions of Early Jurassic age assigned 

to the Karoo Dolerite Suite (Jd, pink in Fig. 2). These igneous rocks are entirely unfossiliferous. 

The eastern portion of the study area is underlain by basinal mudrocks of the Tierberg 

Formation (Ecca Group) of Permian age (Pt, buff in Fig. 2). 

 

The Tierberg Formation (Pt) (Ecca Group, Karoo Supergroup) is a recessive-weathering, 

mudrock-dominated succession consisting predominantly of dark, well-laminated, 

carbonaceous shales with subordinate thin, fine-grained sandstones (Visser et al. 1977, 

Prinsloo 1989, Zawada 1992, Bosch 1993, Le Roux 1993, Viljoen 2005, Johnson et al., 2006). 

The Tierberg shales are Early to Middle Permian in age and were deposited in a range of 

offshore, quiet water environments below wave base.  These include basin plain, distal 

turbidite fan and distal prodelta settings in ascending order (Viljoen 2005, Almond 2008a).  

Thin coarsening-upwards cycles occur towards the top of the formation with local evidence of 

soft-sediment deformation, ripples and common calcareous concretions (often with well-
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developed cone-in-cone structures).  A restricted, brackish water environment is reconstructed 

for the Ecca Basin at this time.  Close to the contact with Karoo dolerite intrusions the Tierberg 

mudrocks are baked to a dark grey hornfels with a reddish-brown crust or patina (Prinsloo 

1989). 

 

Small but mappable exposures of calcrete or surface limestone (Qc, yellow in Fig. 2) occur 

overlying sediments of the Ecca Group as well as the Karoo Dolerite Suite intrusions - the 

probable source of much of the carbonate – in the southern part of the study area, and are 

probably associated with pan sediments overlying the Tierberg outcrop in the eastern part of 

the area. These pedogenic limestone deposits replace or displace the near-surface bedrocks to 

a depth of several meters. They reflect seasonally arid climates in the region over the last five 

or so million years and are briefly described for the Kimberley sheet area by Bosch (1993).  

Although calcrete is still forming in the study area today, it forms subsurface and when 

exposed at the surface is “almost definitely fossil” (Botha 1988). Key review papers on South 

African calcretes are those by Netterberg (1978, 1980 among other papers). Calcrete types 

commonly encountered include glaebular calcrete (with discrete nodules), honeycomb calcrete 

(with coalescent glaebules) and hardpan calcrete (solid limestone within at most minor voids). 

The surface limestones may reach thicknesses of over 10 m, but are often much thinner, and 

are locally conglomeratic with clasts of reworked calcrete as well as exotic pebbles.  

 

 

3. PALAEONTOLOGICAL HERITAGE 

 

The fossil record of the Tierberg Formation has been reviewed in detail by Almond (2008a). 

Rare body fossil records include disarticulated microvertebrates (e.g. fish teeth and scales) 

from calcareous concretions in the Koffiefontein sheet area (Zawada 1992) and allochthonous 

plant remains (drifted leaves, petrified wood).  The latter become more abundant in the upper, 

more proximal (prodeltaic) facies of the Tierberg (e.g. Wickens 1984).  Prinsloo (1989) records 

numerous plant impressions and unspecified “fragmentary vertebrate fossils” (possibly 

temnospondyl amphibians) within fine-grained sandstones in the Britstown sheet area.  Dark 

carbonaceous Ecca mudrocks are likely to contain palynomorphs (e.g. pollens, spores, 

acritarchs).  Bosch (1993) and Visser et al. (1977) briefly mention body fossils within the 

Tierberg mudrocks in the broader Kimberley region.  Concretions within the lower part of the 

formation at Kaffirs Kop 193 (southeast of Belmont) and on Klippiespan 205 contain fish 

scales, coprolites and sponge spicules. Records of abundant silicified wood within the upper 

Tierberg succession near De Aar are better referred to the Waterford Formation (cf Almond 

2012, 2013). 

 

The commonest fossils by far in the Tierberg Formation are sparse to locally concentrated 

assemblages of trace fossils that are often found in association with thin event beds (e.g. distal 

turbidites, prodeltaic sandstones) within more heterolithic successions. A modest range of ten 

or so different ichnogenera have been recorded from the Tierberg Formation (e.g. Abel 1935, 

Anderson 1974, 1976, Wickens 1980, 1984, 1994, 1996, Prinsloo 1989, De Beer et al., 2002, 

Viljoen 2005, Almond 2008a).  These are mainly bedding parallel, epichnial and hypichnial 

traces, some preserved as undertracks. Penetrative, steep to subvertical burrows are rare, 

perhaps because the bottom sediments immediately beneath the sediment / water interface 

were anoxic.  Most Tierberg ichnoassemblages display a low diversity and low to moderate 

density of traces. Apart from simple back-filled and / or lined horizontal burrows (Planolites, 

Palaeophycus) they include arthropod trackways (Umfolozia) and associated resting 

impressions (Gluckstadtella), undulose fish swimming trails (Undichna) that may have been 

generated by bottom-feeding palaeoniscoids, horizontal epichnial furrows (so-called Scolicia) 

often attributed to gastropods (these are also common in the co-eval Collingham Formation; 

Viljoen 1992, 1994), arcuate, finely-striated feeding excavations of an unknown arthropod 

(Vadoscavichnia), beaded traces (“Hormosiroidea” or “Neonereites”), small sinusoidal surface 

traces (Cochlichnus), small star-shaped feeding burrows (Stelloglyphus) and zigzag horizontal 

burrows (Beloraphe), as well as possible narrow (<1cm) Cruziana scratch burrows. The 

symmetrical, four-pronged trace Broomichnium (= Quadrispinichna of Anderson, 1974 and 

later authors) often occurs in groups of identical size (c. 3.5cm wide) and similar orientation on 

the bedding plane.  This trace has frequently been misinterpreted as a web-footed tetrapod or 
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arthropod trackway (e.g. Van Dijk et al. 2002 and references therein).  However, Braddy and 

Briggs (2002) present a convincing case that this is actually a current-orientated arthropod 

resting trace (cubichnion), probably made by small crustaceans that lived in schools of similar-

sized individuals and orientated themselves on the seabed with respect to prevailing bottom 

currents.  Distinctive broad (3-4 cm), strap-shaped, horizontal burrows with blunt ends and a 

more-or-less pronounced transverse ribbing occur widely within the Tierberg mudrocks.  They 

have been described as “fucoid structures” by earlier workers (e.g. Ryan 1967) by analogy 

with seaweeds, and erroneously assigned to the ichnogenera Plagiogmus by Anderson (1974) 

and Lophoctenium by Wickens (1980, 1984).  Examples up to one metre long were found in 

Tierberg mudrocks near Calvinia in 1803 by H. Lichtenstein, who described them as “eel fish”.  

These are among the first historical records of fossils in South Africa (MacRae 1999).  These as 

yet unnamed burrows are infilled with organized arrays of faecal pellets (Werner 2006). 

Sandstone sole surfaces with casts of complex networks of anastomosing (branching and 

fusing) tubular burrows have been attributed to the ichnogenus Paleodictyon (Prinsloo 1989) 

but may more appropriately assigned to Megagrapton (Almond 1998).  These so-called 

graphoglyptid burrows are associated with turbidite facies from the Ordovician to Recent times 

and have been interpreted as gardening burrows or agrichnia (Seilacher, 2007). Microbial mat 

textures, such as Kinneyia, also occur in these offshore mudrocks but, like the delicate grazing 

traces with which they are often associated, are generally under-recorded. 

 

Late Caenozoic calcretes may contain trace fossils such as rhizoliths, termite and other insect 

burrows, or even mammalian trackways.  Mammalian bones, teeth and horn cores (also 

tortoise remains, and fish, amphibian or even crocodiles in wetter depositional settings such as 

pans; Partridge & Scott 2000) may be expected occasionally expected within Kalahari Group 

sediments and calcretes, notably those associated with ancient, Plio-Pleistocene alluvial 

gravels.  

 

The Karoo Dolerite suite comprises intrusive igneous rocks that do not contain fossils 

(Duncan & Marsh 2006). 

 

The broader Boshof - Les Marais / Buitenfontein Solar Energy Facility study area near Boshof is 

generally of MEDIUM to LOW palaeontological sensitivity. However, the proposed development 

footprint lies within the Karoo dolerite outcrop area that is of VERY LOW palaeontological 

sensitivity. 

 

 

4. CONCLUSIONS & RECOMMENDATIONS 

 

Large portions of the broader study area of the proposed Boshof - Les Marais / Buitenfontein 

Solar Energy Facility near Boshof, Free State, are underlain by Permian basinal mudrocks of 

the Tierberg Formation (Ecca Group) and Late Caenozoic calcretes and pan sediments, all of 

which are of MEDIUM to LOW palaeontological sensitivity. However, the proposed solar facility 

development site is underlain by Early Jurassic intrusive igneous rocks of the Karoo Dolerite 

Suite that are entirely unfossiliferous. The impact significance of the proposed solar project 

development on local fossil heritage resources, given its small footprint and underlying 

geology, is considered to be LOW. 

 

It is therefore recommended that, pending the discovery of substantial new fossil 

remains during construction, exemption from further specialist palaeontological 

studies is granted for the proposed Boshof - Les Marais / Buitenfontein Solar Energy 

Facility. 

 

Any substantial fossil remains (e.g. plant remains, vertebrate bones, teeth) encountered 

during excavation should be reported to SAHRA (Contact details: Ms. Colette Scheermeyer, 

South African Heritage Resources Agency, 111 Harrington Street. P.O. Box 4637, Cape Town 

8000. Tel: 021 462 4502. Email: cscheermeyer@sahra.org.za. Fax: +27 (0)21 462 4509. 

Web:www.sahra.org.za) for possible mitigation by a professional palaeontologist at the 

developers expense.  
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Fig. 2.  Extract from 1: 250 000 geology map 2824 Kimberley (Council for 

Geoscience, Pretoria) showing the outline of the study area for the proposed Boshof 

- Les Marais / Buitenfontein Solar Energy Facility near Boshof, Free State (blue 

polygon).  The study area is underlain by Permian basinal mudrocks of the Tierberg 

Formation (Ecca Group; Pt, buff), Early Jurassic Karoo dolerite intrusions (Jd, pink) 

and Late Caenozoic calcretes (Qc, yellow). The proposed solar facility site (blue 

triangle) overlies the dolerite outcrop area. 
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