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Details and experience of independent Palaeontological Impact Assessment Consultant  
 
Consultant: Rob Gess Consulting 
 
Contact person: Dr Robert Gess 
Physical address: Box 40, Bathurst, 6166 
Telephone: 046 6250009 
Mobile: 082 7595848  
Email: robg@imaginet.co.za 
 
PhD (Palaeontology)       University of the Witwatersrand  2011 
 
M.Sc. (Zoology/Palaeontology)   University of Fort Hare   2003 
 
Higher Diploma in Education      Rhodes University           1992 
 
B.Sc. (Geology and Zoology)      Rhodes University           1991 
 
 
Albany Museum, Grahamstown, Research Associate. 
 
Palaeontontological Society of South Africa member 
 
Robert Gess has more than 15 years experience in Palaeontolgical research in the Eastern 
Cape, and is currently South Africa’s primary researcher on South African Devonian 
Palaeoichthyology and Palaeobotany. He has published numerous papers in international 
peer-reviewed journals, including a description of the oldest fossil lamprey, published in 
Nature. He lectures in palaeontology at Rhodes University. 
 
In addition he has extensive experience in EIA work. This includes extensive consultancy and 
mitigation at Waterloo Farm near Grahamstown as well as numerous surveys including 
surveys for the Thyspunt Melkhout transmission lines, Eastern Cape Fibreco network, 
Albany Regional Water Scheme, Amathole District borrow pits, Chris Hani District 
borrowpits, Amanzi estates, Coega Chlor alkali Plant, Thornhill Housing project, Sarah 
Baartman Park, Kwanobuhle Extension, Nieu Betheda Water Plant works, Fort Brown 
Agrivillage, Waainek Windfarm, Wesley Windfarm, upgrade of R61 section 6, and National 
route 10 section 3  
 
Palaeontological Papers in Peer-reviewed Journals include: 
 
Gess, R.W. (2012). The oldest animals (comment and opinion), South African Journal of 
Science 108,1: 1.  
 
Gess, R. & Coates M.  (2008) Vertebrate Diversity of the Late Devonian (Famennian) 
Deposit near Grahamstown, South Africa. Journal of Vertebrate Paleontology 28 (3) 
 
Coates, M.I. and Gess, R.W. (2007). A new reconstruction of Onychoselache traquairi, 
comments on early chondrichthyan pectoral girdles, and hybodontiform phylogeny, 
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Palaeontology 50, 6: 1421-1446. 
Gess, R.W., Coates, M.I. & Rubidge, B.S. (2006). A lamprey from the Devonian period of 
South Africa. Nature 443: 981-984.  
 
Gess, R.W. (2001). A new species of Diplacanthus from the Late Devonian (Famennian) of 
South Africa. Annales de Paléontologie 87: 49-60 
 
Anderson, M.E., Long, J.A., Gess, R.W. and Hiller, N. (1999). An unusual new fossil shark 
(Pisces: Chondrichthyes) from the Late Devonian of South Africa. Records of the Western 
Australian Museum 57: 151-156. 
 
Long, J.A., Anderson, M.E., Gess, R.W. and Hiller, N. (1997). New placoderm fishes from 
the Late Devonian of South Africa. Journal of Vertebrate Palaeontology 17: 253-268. 
 
Hiller, N and Gess, R.W. (1996). Marine algal remains from the Upper Devonian of South 
Africa. Review of Palaeobotany and Palynology 91: 143-149. 
 
Anderson, H.M., Hiller, N. and Gess, R.W. (1995). Archaeopteris (Progymnospermopsida) 
from the Devonian of southern Africa. Botanical Journal of the Linnean Society 117: 305-
320. 
 
Gess, R.W. and Hiller, N. (1995b). Late Devonian charophytes from the Witteberg Group, 
South Africa. Review of Palaeobotany and Palynology 89: 417-428. 
 
Gess, R.W. and Hiller, N. (1995a). A preliminary catalogue of fossil algal, plant, arthropod, 
and fish remains from a Late Devonian black shale near Grahamstown, South Africa. Annals 
of the Cape Provincial Museums (Natural History) 19: 225-304. 
 
Anderson, M.E., Hiller, N. and Gess, R.W. (1994). The first Bothriolepis-associated 
Devonian fish fauna from Africa. South African Journal of Science 90: 397-403. 
 
 
 
Declaration of Consultants independence 
 
Dr R.W. Gess is an independent consultant to Gibb and has no business, financial, personal 
or other interest in the activity, application or appeal in respect of which he was appointed 
other than fair renumeration for work performed in connection with the activity, application 
or appeal. There are no circumstances whatsoever that compromise the objectivity of this 
specialist performing such work. 
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Executive summary 
 
The project involves undertaking an application for Environmental Authorisation in the form 
of the Basic Assessment (BA) for the proposed construction of five road intersections and the 
upgrading of 35 kilometers of existing gravel roads within the Amathole District 
Municipality, Eastern Cape.. This project will also includes the closure of seven informal 
intersections with the National Route 2 (N2), which currently pose a threat to oncoming 
traffic due to their location. 
 
The study area is underlain by rocks of the Karoo Supergroup. These include mudstones and 
sandstones belonging to the Balfour Formation (uppermost Adelaide Subgroup) as well as the 
overlying Katberg Formation (Tarkastad Subgroup).  
 
The flood planes of the Beaufort Group (Karoo Supergroup) provide an internationally 
important record of life during the early diversification of land vertebrates. During its 
deposition giant amphibians coexisted with diapsid reptiles (the ancestors of dinosaurs, birds 
and most modern reptiles), anapsids (which probably include the ancestors of tortoises) and 
synapsids, the dominant group of the time which included the diverse therapsids (including 
the ancestors of mammals). Rocks of the Beaufort Group provide the world’s most complete 
record of the important transition from early reptiles to mammals. 
 
The palaeontology of the former Cis- and Transkei regions is extremely understudied for 
historic reasons. 
 
During the Jurassic Period, vertical and inclined crack like fissures in the earth’s crust opened 
up and acted as feeders for the formation of the volcanic Drakensberg Group (Stormsberg 
Group, Karoo Supergroup). Molten lava that cooled within the fissures formed dolerite 
dykes. Other magma was injected under pressure between deeply buried horizontal 
sedimentary strata and cooled to form extensive horizontal sills of dolerite, such as that which 
extensively outcrops north west of Butterworth. Dolerite does not contain fossils. 
 
During March 2013 all four borrowpits were visited and all gravel roads intended for upgrade 
were driven or walked by Rob Gess, even those apparently situated over dolerite (on account 
that geological maps of the former Transkei tend to be imprecise as was once again 
demonstrated here) All relevant outcrops of sedimentary rock were examined.  
 
It is interesting that in the vicinity of Magalakangqa, the official Geological survey map data 
did not correctly reflect the boundaries of the unfossiliferous dolerite intrusion and potentially 
fossiliferous Adelaide Subgroup, indicating that reliance on these maps to perform desktop 
assessments of the likelihood of palaeontological resources within an area may be 
misleading. 
 
Survey of the road upgrades indicates that these are situated on a combination of dolerite, 
metamorphosed sediments of the Karoo Supergroup and deeply weathered sediments of the 
Karoo Supergroup. Neither of these latter two were found to be fossiliferous within the study 
area. 
 
The borrowpits are designed for the extraction of weathered dolerite. Where these incidently 
impinge on adjacent sedimentary strata these were found to be metamorphically altered and 
were not found to contain palaeontological resources. 
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It is therefore concluded that palaeontological resources are extremely unlikely to be 
disturbed during this project and no further palaeontological survey or mitigation will 
be required.  
 
Notwithstanding, should any suspected palaeontological material be disturbed during 
works a qualified palaeontologist and/or the Eastern Cape Provincial Heritage 
Resources Agency should be notified.     
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Background 
 
The project involves undertaking an application for Environmental Authorisation in the form 
of the Basic Assessment (BA) for the proposed construction of five road intersections and the 
upgrading of 35 kilometers of existing gravel roads within the Amathole District 
Municipality, Eastern Cape.. This project will also includes the closure of seven informal 
intersections with the National Route 2 (N2), which currently pose a threat to oncoming 
traffic due to their location. 
 
Four of the proposed road intersections are located along the N2, near Magalakangqa, within 
the Amathole District Municipality, Eastern Cape. Improved roads in this district are needed 
in order to facilitate movement in and between Magalakangqa, Mnyamanzane and eBika as 
well as to create a single, strategically placed intersection with the N2. 
 
A further two proposed road intersections are located near Qhorha village. Improved roads in 
this district are needed in order to facilitate movement in and between eMambabala and 
KuLeleyo. 
 
A further proposed road intersection and associated gravel roads located near Ngxakaxa 
village, are needed to facilitate safer movement across the N2 and within the Sheshegu 
villages. 
 
Aggregate for the project is to be extracted from four existing borrowpits for which it is 
hoped to obtain mining licences. 
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Geology 
 
The study area is underlain by rocks of the Karoo Supergroup. These include mudstones and 
sandstones belonging to the Balfour Formation (uppermost Adelaide Subgroup) as well as the 
overlying Katberg Formation (Tarkastad Subgroup).  
 
The strata of the Karoo Supergroup were deposited within the Karoo sedimentary Basin, 
which resulted from shortening and thickening of the southern margin of Africa, with coeval 
folding and uplift of the Cape Supergroup strata along its southern margin. Lowermost Karoo 
strata of the Dwyka and lower Ecca Groups were affected by folding in the vicinity of the 
Cape Fold Belt. Deposition was shifted from the northern edge of the Agulhas Sea to the 
increasingly freshwater, inland Karoo Basin.  The Karoo Supergroup strata are between 310 
and 182 million years old and span the Upper Carboniferous to Middle Jurassic Periods. 
During this interval the basin evolved from an inland sea flooded by a melting ice cap, to a 
giant lake fed by seasonal meandering (and at times braided) rivers. This lake steadily shrank 
as it filled with sediment and the basin’s rate of subsidence stabilised. The land became 
increasingly arid and was covered with wind blown sand towards the end of its cycle. Finally 
the subcontinent was inundated with basaltic lava that issued from widespread linear cracks 
within the crust, to form the capping basalts of the Drakensberg Group. 
 
The upper Balfour Formation  (Adelaide Subgroup, Beaufort Group, Karoo Supergroup) 
mudstones and sandstones, were deposited during the latest Permian. They consist of 
sandstone layers deposited by meandering river channels and associated flood levies, as well 
as greenish and purplish mudstones deposited during flooding events on the adjacent flood 
planes. 
 
The Permotriassic boundary is situated within the uppermost Balfour Formation. This was 
initiated by a massive extinction event that decimated life. Large scale extinction of the 
dominant Glossopteris flora may account for a change of sedimentation reflected in the 
overlying Katberg Formation. 
 
The Katberg Formation (Tarkastad Subgroup, Beaufort Group, Karoo Supergroup) is 
characterised by more abundant sandstones reflecting higher erosion rates and a change to a 
braided river system. Mudstones are dominated by maroon mudstones indicative of a more 
arid climate.    
 
During the Jurassic Period, vertical and inclined crack like fissures in the earth’s crust opened 
up and acted as feeders for the formation of the volcanic Drakensberg Group (Stormsberg 
Group, Karoo Supergroup). Molten lava that cooled within the fissures formed dolerite 
dykes. Other magma was injected under pressure between deeply buried horizontal 
sedimentary strata and cooled to form extensive horizontal sills of dolerite, such as that which 
extensively outcrops north west of Butterworth. 
 
Palaeontology 
 
The flood planes of the Beaufort Group (Karoo Supergroup) provide an internationally 
important record of life during the early diversification of land vertebrates. During its 
deposition giant amphibians coexisted with diapsid reptiles (the ancestors of dinosaurs, birds 
and most modern reptiles), anapsids (which probably include the ancestors of tortoises) and 
synapsids, the dominant group of the time which included the diverse therapsids (including 
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the ancestors of mammals). Rocks of the Beaufort Group provide the world’s most complete 
record of the important transition from early reptiles to mammals. 
  
The Beaufort Group is subdivided into a series of biostratigraphic units on the basis of its 
faunal content.  
 
The Dicynodon Assemblage Zone extends into the lower Palingkloof Member of the upper 
Balfour Formation . Characterised by the co-occurence of two therapsids, Dicynodon and 
Theriognathus, this zone demonstrates the Beaufort Groups greatest diversity of vertebrate 
taxa, including numerous genera and species of dicynodont, biarmosuchian, gorgonopsian 
and therocephalian and cynodont therapsid Synapsida, together with diverse captorhinid 
Reptilia and less well represented eosuchian Reptilia, Amphibia and Pisces. Trace fossils of 
invertebrates and vertebrates as well as Glossopteris flora plants have also been described. 
The lower Palingkloof Member provides important evidence regarding the fauna and flora, 
immediately preceding the Permotriassic extinction event which decimated the vertebrate 
fauna and extinguished the diverse glossopterid plants.  
 
The Katberg Formation is coincident with the Lystrosaurus Assemblage Zone. The 
Lystrosaurus Assemblage Zone contains a limited fauna surviving immediately after the 
Permotriassic extinction event. It is dominated by a single genus of dicynodont, Lystrosaurus, 
which together with the captorhinid reptile, Procolophon, characterise this zone. 
Biarmosuchian and gorgonopsian Therapsida do not survive into the Lystrosaurus 
Assemblage Zone, though therocephalian and cynodontian Therapsida exhibit moderate 
abundance. Captorhinid Reptilia are reduced, however an unprecedented diversity of giant 
amphibians characterises this interval. Fossil fish, millipedes and diverse trace fossils have 
also been recorded 
 
The effects of the end Permian extinction event are also evident in the extensive and 
important record of fossil plants present in the rocks of the Karoo. Whereas faunas of 
Permian age are dominated by a wide range of early seed plants, the Glossopteridales (which 
probably include the ancestors of modern gymnosperms and ultimately angiosperms), this 
group appears to have gone entirely extinct during the end-Permian extinction. The rocks of 
the Karoo provide an unrivalled sequential record of these changes and the diversification of 
other groups of plants in the aftermath of the extinction. The strata of the Karoo basin have 
also yielded fossil insects and insect leaf damage of a range of ages.  
 
 Dolerite, being an intrusive igneous rock, contains no fossils. 
 
For historical reasons the Transkei region has not been extensively surveyed from a 
palaeontological point of view and remained until recently a data vacuum. Work by Bordy 
(Bordy 2010) revealed vertebrate palaeontological potential near Tsomo in the former 
Transkei. Subsequent borrow pit surveys conducted by this author have revealed plant fossils 
throughout the former Transkei (Gess, 2011). Although no fossils had previously been 
recorded along the N2 route in this area, abundant vertebrate skeletal elements and trace 
fossils were revealed during the site survey for the main N2 route (Gess, 2012), considerably 
adding to the sparse knowledge of vertebrate fossils from this understudied region 
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Figure 1: Karoo stratigraphy and biostratigraphy (after Smith et al., 2012). Red line indicates 
stratigraphic interval impacted by proposed development 
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Figure 2: Overview of study area showing positions of borrowpits and proposed road 
upgrades superimposed on geological Survey data. 
 

 
Figure 3: Detailed map of proposed intersections and gravel road upgrades near 
Magalakangqa superimposed on geological survey data. Note that during this survey it was 
discovered that Adelaide Subgroup (Karoo Supergroup) strata actually extend as far as line 2. 
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Figure 4: Detailed map of proposed intersections and gravel road upgrades near Qhorha 
village superimposed on geological survey data. 
 

 
Figure 5: Detailed map of proposed intersections and gravel road upgrades near Ngxakaxa 
village superimposed on geological survey data. 
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Site Visit Observations 
 
During March 2013 all four borrowpits were visited and all gravel roads intended for upgrade 
were driven or walked by Rob Gess, even those apparently situated over dolerite (on account 
that geological maps of the former Transkei tend to be imprecise as was once again 
demonstrated here) All relevant outcrops of sedimentary rock were examined.  
 
 
Intersections  
 
Gravel roads fed by intersections one and two and servicing Magalakangqa, 
Mnyamanzane and eBika villages (fig.3), are according to survey map information largely 
underlain by the Butterworth sill. 
 
During this survey it was conversely established that the top of the ridge along the crest of 
which the N2 (and gravel roads parallel to it) are situated, is capped by Beaufort Group 
sediments variably altered by contact with the underlying dolerite intrusion. The routes of 
these roads are only underlain by dolerite south of the line at point 2 (fig.3) (fig 6). 
 
 Roads parallel to the N2, north of this point, are situated on baked sediments, largely of 
sandstone origin (figs 7-10). Thickly bedded sandstone is visible in an old quarry a little to 
the west of point 3 (figs, 3-Q, 8). An exception is where the land dips down slightly near 
points 6 and 7 and the underlying dolerite is exposed (figs 11-12). 
 
The road east to Magalakanqua descends into a valley entirely carved into the Butterworth 
sill. 
 
No palaeontological material was observed in any of the sedimentary rocks in this area.   

 
 
Figure 6: Dark russet colour dolerite boulders seen from point 1 (fig.3). 



13 
 

 

 
 
Figure 7: Metamorphic alteration of ripple cross bedded sandstone at point 3 (fig. 3) 
 
 

 
 
Figure 8. Boulders of sandstone at point 4 (fig 3) in foreground with coarsely bedded 
sandstone in quarry (fig.3 Q) in middle distance  
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Figure 9:Boulders of fine grained sandstone disturbed during previous roadworks at point 5 
(fig. 3) 
 
 

 
 

 
 
Figure 10: Baked sandstone (above) and Lydianite (metamorphosed mudstone) at point 8 
(fig. 3) 
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Figure 11: Dolerite boulders exposed at point 7 (fig. 3). 

 
 
Figure 12: Weathered dolerite exposed in quarry at point 6 (fig.3). 
 

 
 
Figure 13:  Dolerite boulders lining the road at point 9 (fig. 3). 
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The gravel road east from intersection 3, near Qhorha servicing Komkulu, similarly 
consists of somewhat metamorphosed sandstone rich Balfour Formation sediments on the 
high ground (in this case in the west) (figs 14, 16 – 17) overlying dolerite of the Butterworth 
sill on the lower ground (in this case largely to the east) (fig. 18). Where Balfour Formation 
mudstone has been deeply weathered between points 2 and 3, virtually no outcrop is available 
(fig. 15). No palaeontological resources were seen along this stretch of road. 
 

   

 
 
Figure 14: Slabs of metamorphosed sandstone (above) and freshly broken surface (below) at 
point 1 (fig.4) 
 

 
 
Figure 15: view of road between points 2 and 3 (fig. 4). 
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Figure 16: Sandy mudstone exposed at point 3 (fig.4)  
 

 
 

 
 
Figure 17: Mudstone (above) and underlying baked sandstone (below0 at point 4 (fig. 4) 
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Figure 18: Dolerite exposed at point 5 (fig. 4). 
 
Deep weathering of Balfour Formation sediments in the vicinity of Quorha, adjacent to 
intersection 4 has resulted in a great paucity of rock outcrop. No outcrop was found near the 
gravel roads intended for upgrade north west of the N2 (figs 19-21). Likewise very little 
outcrop was encountered along the gravel road to the south east of the N2, with one exception 
(point 9, fig.4) where sandy mudstone is found alongside the road (fig. 22) and sandstone is 
exposed in a small dam or flooded old borrowpit (fig.23). No palaeontological material was 
encountered. 

 
Figure 19: View of gravel road north west of point 6 (fig. 4). 
 

 
Figure 20: View of gravel road south west of point 7 (fig. 4).  
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Figure 21: View of gravel road south east of point 8 (fig.4). 
 

 
 
Figure 22: sandy mudstone exposed in roadbank at point 9 (fig. 4) 
 

 
 
Figure 23: sandstone exposed in small flooded borrowpit at point 9 (fig. 4)  
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Gravel roads to be upgraded in the vicinity of  Sheshegu are situated on a hilltop of 
weathered Katberg Formation (Tarkastad Subgroup, Karoo Supergroup) sediments. These 
offer very little outcrop. Leached greenish mudstones are exposed in a culvert beside the road 
at point 1 (fig. 5)(fig. 24), whereas greenish sandstones are exposed in and beside the roadbed 
between points 2 and 3 (fig.5) (figs 25-26). No evidence for palaeontological material was 
found in any of these. 
 

 
Figure 24: Leeched mudstone in roadside culvert at point 1 (fig. 5)  
 

 
Figure 25: Sandstone exposed in the roadbed at point 3 (fig. 5). 
 

 
Figure 26: Impressions of mud chip lag deposit in sandstone at point 2 (fig. 5). 
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Borrowpits 
 
All four borrowpits were examined. It was found that in all cases the aggregate being utilised 
was weathered dolerite. Borrowpits 2 and 3 are situated well within the Butterworth sill and 
do not impinge on any sedimentary strata (figs 28, 29). 
 
Borrowpit 1, situated within the Fish River canyon is cut into a vertical dolerite dyke. This 
dyke exploits a fault approximately 90 km long that extends from the Qora mouth to about 20 
kilometers north west of the borrowpit. This huge fault and others parallel to it were formed 
during the breakup of Gondwana. Mining at Borrowpit 1 avoids the vertical wall of baked 
sediment, which is somewhat altered through contact metamorphism (fig. 27). 
 
Borrowpit 4 is excavated into a horizontal dolerite sill. Although dolerite is the target rock it 
also impinges on overlying metamorphosed sediments of the Katberg Formation (Tarkastad 
Subgroup, Karoo supergroup). These are however somewhat metamorphosed and 
examination revealed no palaeontological material (fig. 30).  
 

 
 

 
 
Figure 27: Borrow pit one (above) showing weathered dolerite at centre and baked sediments 
of fault wall at left;  altered Adelaide Subgroup sediments (below). 
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Figure 28: Weathered dolerite in borrowpit 2. 
 
 

 
 
Figure 29: Weathered dolerite in borrowpit 3. 
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Figure 30: Borrowpit 4: view of dolerite overlain by baked sediments (top); weathered 
dolerite (middle), and slightly metamorphosed Katberg Formation (Tarkastad Subgroup, 
Karoo Supergroup) sediments (bottom).  
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Conclusions and Recommendations 
 
It is interesting that in the vicinity of Magalakangqa, the official Geological survey map data 
did not correctly reflect the boundaries of the unfossiliferous dolerite intrusion and potentially 
fossiliferous Adelaide Subgroup, indicating that reliance on these maps to perform desktop 
assessments of the likelihood of palaeontological resources within an area may be 
misleading. 
 
Survey of the road upgrades indicates that these are situated on a combination of dolerite, 
metamorphosed sediments of the Karoo Supergroup and deeply weathered sediments of the 
Karoo Supergroup. Neither of these latter two were found to be fossiliferous within the study 
area. 
 
The borrowpits are designed for the extraction of weathered dolerite. Where these incidently 
impinge on adjacent sedimentary strata these were found to be metamorphically altered and 
were not found to contain palaeontological resources. 
 
It is therefore concluded that palaeontological resources are extremely unlikely to be 
disturbed during this project and no further palaeontological survey or mitigation will 
be required.  
 
Notwithstanding, should any suspected palaeontological material be disturbed during 
works a qualified palaeontologist and/or the Eastern Cape Provincial Heritage 
Resources Agency should be notified.     
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