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Background 

EOH Coastal & Environmental Services were contracted to carry out a full Environmental 

Impact Assessment for the proposed Scarlet Ibis Wind Energy Farm adjacent to the R335 north 

of Coega. They subcontracted Rob Gess Consulting to carry out a Palaeontological impact 

Assessment of the area earmarked for the proposed development. 

Geology and Palaeontology 

The entire area (Figure 1) is deeply underlain by strata of the Algoa Group – principally the 

Sundays River Formation but also including the Kirkwood Formation in the extreme south. 

These Formations are early Cretaceous in age, the Sunday’s River Formation representing 

fossiliferous marine clays, whereas the interfingering Kirkwood Formation represents  

palaeontologically important fluvial sandstones and clays deposited on the adjacent coastal 

plane. 

The deposits of the Sundays River Formation contain a wealth of marine invertebrate  

Fossils, including a range of Ammonite species, nautiloids, bellomnites, bivalves and 

gastropods. In addition, the skull and partial skeleton of a 3metre long Plesiosaur (marine 

reptile) is known from Sundays River Formation rocks in the Zwartkops River valley. 

 

The Kirkwood Formation is South Africa’s primary source of Cretaceous Dinosaur fossils. 

Itwas in Kirkwood Formation rocks, on the banks of the Bushman’s River that South Africa’s 

first dinosaur discovery was made in 1845 by William Atherstone and his wife. Originally 

dubbed “Cape Iguanadon” the fragmentary remains have, more recently been shown to be 

those of a Stegosaurus. Remains of two types of Sauropod Dinosaur, as well as a Theropod 

Dinosaur and an Ornithopod Dinosoar have subsequently been collected from Kirkwood 

Formation strata at various localities. Recent research has also revealed the remains of a 

primitive lizard, a type of crocodile and a primitive early mammal. These remains are 

sometimes found in association with fossil logs and chunks of fossil wood, which are fairly 

common in Kirkwood Formation rocks. Associated mudstones have yielded a range of finely 

preserved plant leaves and fructifications, including those of a number of species of ferns, 

cycads and conifers. 

 

These Cretaceous, Algoa Group, sediments were planed off by high sea stands during the 

Miocene to Pliocene  and capped by a several metre thick package  of  Miocene to Pliocene 

marine limestones, coquinas, and sandstones together referred to as the Alexandria 

Formation. The Alexandria Formation is host to a rich fossil fauna of marine invertebrates. 

These comprise more than 170 species of Molluscs, four species of Brachiopoda, at least four 

species of Echinoderms, a few species of Crustacea, Coelenterata, as well as some 

Bryozoa.Vertebrate remains include sharks' teeth, fish teeth, as well as fish vertebrae and 

coprolites. Extinct molluscs include Glycymeris borgesi, Cypraea zietsmani, Tivella baini, 

Notocallista schwarzi, Cardium edgari, Helapium patersonae, Pirenella stowi, Ostrea 

redhousiensis and Calyptraea kilburni. 
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Figure 1: Topographic map of the study area, combined with Geological Survey data and field 

observations made during the palaeontological field survey (including previously unmapped 

Kirkwood Formation outcrops (I and II) and positions of quarries. 
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The Alexandria Formation is often overlain by more recent tertiary products of more terrestrial 

origin, often derived from weathering and erosion of the Alexandria Formation. These are 

frequently deposited in river channels carved into the Alexandria Formation or underlying 

Cretaceous deposits. These include the late Pliocene to early Pleistocene Bluewater Bay 

Formation, which comprises up to two cycles of fluvial (river generated) conglomerate 

separated by a thick layer of calcrete. The older generation gravels were probably deposited as 

flash-flood and sheet-flow deposits in channels scoured into earlier deposits on the emerged 

post-Alexandria coastal plain. This was followed by a lengthy hiatus during which surface 

calcretisation took place. The later gravels occur in channels eroded into the calcrete and 

underlying older successions. The fluvial deposits sometimes contain freshwater shells such as 

Unio sp. and other species, together with fragments of terrestrial shells. 

The Bluewater Bay Formation is frquently overlain by superficial calcretes or dark greyish 

humic soil. Differentiation between the bluewater bay Formation and other superficial deposits 

is problematic and the identity of the Bluewater Bay formation is not universally recognised. 

Late Pliocene to Pleistocene semi consolidated wind deposited (dune) sands assigned t the 

Nanaga Formation may also overlie the above Cretaceous and Tertiary deposits. 

 

Site Visit 

Rob Gess Consulting conducted a field survey on the 28th of January 2017. It was established 

that most of the proposed area is blanketed by vegetation and thin superficial soil deposits. 

These are often underlain by a layer of calcrete (fig.4), resultant from weathering of the 

Alexandria Formation. Whether this calcrete is assignable to the Bluewater Bay Formation or 

whether it is of more recent origin was not established. Notably the Bluewater Bay Formation 

is not recognised by all authors due to difficulty in distinguishing it in the field from other more 

recent calcrete deposits derived from the underlying strata.  Nonetheless these soil and calcrete 

deposits generally obscure the more deeply buried fossiliferous strata, which are likely to be 

disturbed in the excavation of holes for wind tower footings. 

No outcrop of deeper strata was located in the triangular northern (Johann Snyman property) 

area, or in the northern part of the rectangular southern area (figs 2,3). A very good profile was 

however available in a former brick clay quarry within the study area at point (see fig. 1, 

Disused quarry, figs 5,7)) as well as in an active quarries adjacent to the development area at 

(see fig. 1, Current quarry). The geology of the extreme south of the study area was revealed 

in the scarp of a perennial river (figs 14, 15).  

Within the disused quarry thick beds of greenish marine clay attributable to the Sundays River 

Formation are exposed. Marine bivalves including Iotrigonia stowi, Gervillella dentata and 

Aetostreon (formerly Gryphea imbricate) were observed, in addition to invertebrate trace 

fossils interrupting a shallow water rippled surface (fig. 6). 
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Figure 2: Views on the northern study area:  top, looking south east from point 1 (fig. 1); 

middle, looking north east from point 2; bottom, looking north from point 3. 
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Figure 3: Views of the northern study area: top, looking north west from point 4; bottom 

looking south west from point 4. 

 

Figure 4: Calcrete of the type that covers much of the northern area. 
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Figure 5: Views of southern (Welbedachtsfontein) study area. From top: Looking north from 

point 8 (fig.1); looking south east from point 8; looking south west from point 8 (old quarry in 

foreground, new quarry to left and brickworks to right); (bottom) section of understrata 

exposed in old brick clay quarry at point 5, comprising approximately 20 metres of Sundays 

River Formation marine clay with minor interbedded sandstones overlain by orange and 

pinkish Alexandria Formation and more recent sediments.  
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Figure 6: Cretaceous Sunday’s River Formation fossils from the old quarry (Fig.1). Clockwise 

from top: natural cast of bivalve Iotrigonia stowi; Small oyster shells grown on c.f. 

Ptilotrogonia; the oyster Aestostreon (formally Gryphaea); fragments of the elongate bivalve 

Gervillella; horizontal trace fossils on rippled sandstone surface (at pt. 6) 
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The same section at the eastern end of the disused quarry provides a remarkable good example 

of the overlying Alexandria Formation (fig.7). Its lower contact is paraconformable with the 

underlying Sundays River Formation. It is overlain by calcretised material possibly assignable 

to the Bluewater Bay Formation and incised by channels filled with younger material (see Fig. 

7). Towards the base of the Alexandria Formation section is a well preserved and very diverse 

coquinite (shell conglomerate), exhibiting fine preservation and a high diversity of taxa (figs 

8,9). Diverse bivalves include the characteristic large bivalve Glycymeris borgesi. A number 

of the bivalves are perforated, through having been fed on by cone-shell or other gastropods, 

which are also represented. These form part of a diverse gastropod community. Presence of 

well-preserved Solen capensis (pencil bait) suggests close proximity to an estuarine 

environment.   

 

Figure 7: Pliocene Alexandria Formation strata (between blue and white dotted lines) overlying 

Sunday’s River Formation strata in the old quarry.  A younger fluvial channel cut into the top 

of the Alexandria Formation is highlighted with red dots. 

 

Figure 8: Well preserved coquina of the Alexandria Formation 
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Figure 9: Selection of mollusc shells from the Alexandria Formation coquina in the old quarry. 

Top row: Bivalve Glycymeris borgesi, outside of valve, inside of valve, and a valve showing 

probable bryzoan damage and barnacles. Middle row: bivalve shell with predatory gastropod 

boring (left), bivalve shell (mid), oyster shell overlain by fragment of scallop shell (right). 

Bottom row: Solen capensis (pencil bait), a bivalve indicative of estuarine conditions, together 

with a small gastropod (left), bivalve shells (right). 
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The upper surface of the Alexandria Formation has been cut by deep fluvial channels (Fig. 7). 

These are filled with sandy material, which may result from both fluvial and aeolian deposition 

(fig.10). These either represent inliers of the Nahoon Formation or more recent deposition. 

Clast-bearing horizons within the deposit combine reworked marine shells from the underlying 

Alexandria Formation with more recent land snail shells such as Achatina the African Land 

Snail (fig.11, 12). Invertebrate burrow casts and rhizocretes, which form around roots, are also 

present. These are undoubtedly younger than the initial deposit. 

 

Figure 10: Sandy material filling a post Alexandria Formation channel. Note fossil oyster 

shells, presumably derived from the Alexandria Formation deposited alongside a more recent 

Achatina land snail shell and rhizocretes preserved beneath. 

 

Figure 11: Fossil cone shells (presumable from underlying Alexandria Formation) in sandy fill 

of post Alexandria Formation channel. Note recent species of land gastropod (centre). 



13 

 

   

Figure 12: Organic remains in sandy fill of post Alexandria Formation channel, from left: fossil 

burrow, non-fossilised seeming Turbo Shell. 

In the south of the study area the landscape is shallowly underlain by sediments of the 

Kirkwood Formation. These are, however, generally mantled by Quaternary alluvium. 

Outcrops were located approaching the stream bed to the west of the new quarry (see fig.1, fig. 

13) and at two points along the river escarpment (fig. 1, I and II). Although these were carefully 

examined no palaeontological material was observed. 

 

Figure 13: Weathered Kirkwood Formation sediments, approaching the stream bed to the 

west of the new quarry. 

 

Figure 14: Pink Kirkwood Formation mudstones and siltstones in river scarp at point II, fig.1. 
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Figure 15: Pink mudstones and siltstones of the Kirkwood formation underlying Sundays River 

Formation strata at I, fig.1. 

 

Conclusions and Recommendations 

Over most of the study area the geology is masked by a thin veneers of calcrete, quaternary 

alluvium, soil and vegetation. 

Where this is penetrated to a few metres depth by quarries and river courses it is revealed that 

it is underlain by palaeontologically rich and potentially important strata. These include marine 

Miocene to Pliocene strata of the Alexandria Formation, early Cretaceous marine strata of the 

Sundays River Formation and early Cretaceous fluvial deposits of the Kirkwood Formation. 

Considering the large size of holes excavated for the footings of wind turbines it seems likely 

that many, if not most of these, will penetrate deeply enough to disturb potentially fossil rich 

strata. 

Excavation of footing holes should therefore be monitored, either by a palaeontologist or 

by an ECO trained by and in correspondence with a palaeontologist. This should be 

discussed between the palaeontologist, ECO and site engineer prior to the commencement 

of work.  

 

 

 



15 

 

References 

Anderson, J.M. and Anderson, H.M. (1985). Palaeoflora of Southern Africa: Prodromus of 

South African Megafloras; Devonian to Lower Cretaceous. A.A. Balkema, Rotterdam.  p.423 

Council for Geosciences (Geological Survey) 1:250 000 Gelogical Maps, Eastern Cape 3324 

- Port Elizabeth 

De Klerk, W. J., C. A. Forster, C. F. Ross, S. D. Sampson, and A. Chinsamy (1998) A review 

of recent dinosaur and other vertebrate discoveries in the Early Cretaceous Kirkwood 

Formation in the Algoa Basin, Eastern Cape, South Africa. Journal of African Earth Sciences 

27:55. 

Le Roux, F.G. (1989). The Lithostratigraphy of Cenozoic deposits along the South-East Cape 

coast as related to sea level changes. Master of Science dissertation, University of 

Stellenbosch. Pp247. 

Le Roux, F.G. (2000) The geology of the Port Elizabeth – Uitenhage area.  Explanation of 1: 

50 000 geology Sheets 3325 DC and DD, 3425 BA Port Elizabeth, 3325 CD and 3425 AB 

Uitenhage, 3325 CB Uitenhage Noord and 3325 DA  Addo, 55pp.  Council for Geoscience, 

Pretoria.  

Macrae, C. (1999) Life etched in stone.  Fossils of South Africa.  305pp. The Geological 

Society of South Africa, Johannesburg. 

McCarthy, T. and Rubidge, B. (2005). The Story of Earth and Life. Struik Publishers, Cape 

Town. 


