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GRAAFF-REINET PROPOSED GENERAL WASTE LANDFILL SITE: 
PALAEONTOLOGICAL IMPACT ASSESSMENT 

 
Executive summary 
A palaeontological impact assessment was undertaken on the proposed GMB landfill site which 
is situated on Farm 337, situated south-west of Graaff-Reinet and Adendorp. The area is 
underlain by rocks of the Beaufort Group which are internationally renowned for their wealth of 
fossil reptiles. Despite an intensive search over the study area no fossil bearing rocks were found 
and because the fossil bearing rocks have a thick covering of Quaternary deposits it is considered 
that the development of a wastefill site on the proposed area of farm portion 1/337 will have no 
impact on palaeontoloigcal heritage. Accordingly no mitigation measures are necessary to protect 
palaeontological heritage in the study area.  
 
Introduction 
This report covers the impact which the proposed GMB landfill site, situated on approximately 10 
Ha of old farmland (farm portion 1/337) south-west of Graaff-Reinet and Adendorp, will have on 
palaeontological heritage. Phase 1 of the development will cover an area of 3.75 Ha, while the 
total surface area of subsequent phases will cover a total area of about 10 Ha.  
 
The Graaff-Reinet area is geologically positioned on rocks of the Beaufort Group of the Karoo 
Supergroup, a ±3000m thick sequence of dominantly fluviatile sedimentary rocks (Smith 1990; 
Smith et al. 1993) that conformably overlies the Ecca Group. These rocks are of international 
importance as they contain one of the most remarkable assemblages of tetrapod fossils, which 
cover a timespan ranging from the Early Permian to the Middle Triassic (270-140 million years 
ago). This is an important time in life’s history as it is during this period that the stem lineages to 
both mammals and dinosaurs evolved and diversified, and the rocks of the Beaufort Group 
contain many important fossils which document these evolutionary changes (Hancox & Rubidge 
2001; Rubidge 2005). These rocks in addition preserve one of the most complete and best studied 
nonmarine Permo-Triassic (PT) boundary sequences in the world (Smith 1995; Smith & 
Macleod 1999). These boundary sections are of great importance as for the first time they are 
allowing a glimpse into the terrestrial record of the greatest mass extinction event to have befallen 
the planet (Erwin 1990).  
 
Because of their richness in fossil tetrapods the rocks of the Beaufort Group have been divided 
into seven assemblage zones (Keyser & Smith 1978/79; Kitching 1977; Rubidge 1995). In 
particular, because of the relatively high topography and resulting excellent rock outcrops, the 
Graff-Reinet district is renowned for the abundance of fossils which have been recovered from 
the area and which are now stored in various museum collections in South Africa (Nicolas 2007). 
The area affected by the proposed GMB site is underlain by rocks of the Middelton Formation of 
the Beaufort Group. From research undertaken throughout the Karoo Basin the rocks of the 
Middelton Formation are known to contain a rich diversity of fossil tetrapods of the 
Tropidostoma and Cistecephalus assemblage zones which are Late Permian in age. 
 
A survey of the fossils which have in the past been collected in the area surrounding the study 
area revealed that on Farm 337  specimens of Oudenodon and Diictodon were found, while in the 
immediate vicinity fossils of Diictodon, Rhachiocephalus and Tropidostoma have been 
recovered. The neighbouring property of Derdedrif is renowned as a fossil collecting locality. 
Table 1 lists the fossil vertebrate taxa which are known from the Tropidostoma Assemblage 
Zone. 
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A site inspection was undertaken of the entire study area to assess the possibility of finding 
fossils, and the potential impact which the proposed GMB site development will have on 
palaeontological heritage. 
 
Description of the affected environment 
The study area is situated on the western side of Farm 337 and is surrounded, on the northern and 
western sides, by an area of higher topography which has exposures of sandstones, mudrocks and 
dolerties (Figure 1). My inspection revealed no fossil bearing rock outcrops in the area which will 
be affected by the proposed development, and the basement rocks are covered by Quaternary 
sediments and soil which is at least 2 metres thick as revealed by exposures in erosion gulleys 
(Figures 2, 3). 
 
Sources of risk, impact identification and assessment 
Because the rocks of the Beaufort Group are known to contain a rich diversity of fossil tetrapods, 
there is a strong possibility of the presence of fossils throughout the geographic region underlain 
by these rocks. As a result of the thick cover of Quaternary sediments, which do not have fossils, 
in the study area it is unlikely that fossils of the Beaufort Group will be affected by the proposed 
GMB landfill development.    
 
Recommended Mitigation Measures and Management Actions 
In my opinion the proposed GMB landfill development will have no negative impact on 
palaeontological heritage.  
 
Conclusions and Recommendations 
Despite the fact that the rocks of the Beaufort Group in the Graff-Reinet district are renowned for 
their wealth of fossils, my site inspection revealed that there are no fossil-bearing rock outcops in 
the area which will be affected by the proposed development. Because the rocks of the Beaufort 
Group in the study are covered by a relatively thick covering of Quaternary overburden which 
does not contain fossils, the proposed GMB landfill development poses no threat to 
palaeontological heritage.  
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Figures and Tables: 

 
Figure 1: View of study area looking northwards 
 

 
Figure 2: Erosion gully in northern part of study area showing thick soil covering. 
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Figure 3: Erosion gulley on south western part of study area showing thick soil cover. 
 
Vertebrate fossils 
Pisces 
 Namaichthys 
 Atherstonia 
Amphibia 
 Rhinesuchus 
Parareptilia 

Pareiasaurus 
Reptilia 
 Youngina 
Therapsida 

Dicynodontia 
Endothiodon 
Pristerodon 
Tropidostoma 
Emydops 
Rhachiocephalus 
Cistecephalus 
Diictodon 
Gorgonopsia 
Lycaenops 
Gorgonops 
Cyonosaurus 
Therocephalia  
Ictosuchoides 
Ictidosuchops 

 
Table 1: List of  fossil vertebrate genera known from the Tropidostoma Assemblage Zone. 
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