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EXECUTIVE SUMMARY

Dr Billy de Klerk, Curator of Earth Sciences at the Albany Museum, Grahamstown was

appointed by Savannah Environmental (Pty) Ltd of behalf of Just Energy (Pty) Ltd who is

proposing the establishment of a commercial wind energy facility and associated

infrastructure on a site located east of the R72 coastal road between Port Alfred and East

London near the village of Wesley in the Eastern Cape. The proposed wind energy facility is

to be developed by Just Energy and is referred to as the Riverbank Wind Energy Facility.

An area of approximately 20km2 is being considered within which the facility is to be

constructed. The proposed facility would include:

 22 wind turbines and foundations to support them;
 Cabling and electrical infrastructure between the turbines, to be lain underground

where practical;
 A substation to facilitate the connection between the wind energy facility and the grid

(the generated power will be stepped up from 22 kV to 66 kV via a transformer);
 A new 132 kV powerline to connect to Eskom’s existing Wesley substation;
 Internal access roads to each turbine;

 Workshop area for maintenance and storage.

Declaration

Dr W.J. (Billy) de Klerk (PhD) is a Palaeontologist, Specialist Scientist, employed by the

Eastern Cape Department of Sport Recreation Arts and Culture (DSRAC) and is also an

Associate Researcher in the Department of Geology at Rhodes University, Grahamstown.

He has 35 years of working experience in the Earth Sciences and, having served two terms

as President of the Palaeontological Society of Southern Africa, is accredited by the society

to conduct Palaeontological Heritage Impact assessments. He occasionally does

independent specialist consulting and is in no way connected with the proponent, other than

delivery of consulting services.

Glossary

Fossil: Mineralised bones of animals, shellfish, plants and marine animals. A trace fossil is

the track or footprint of a fossil animal that is preserved in stone or consolidated sediment.

Heritage: That which is inherited and forms part of the National Estate (Historical places,

objects, fossils as defined by the National Heritage Resources Act 25 of 1999.

Permian: A geological time period dated between 299 – 251 Ma (million years ago).

National Estate: The collective heritage assets of the Nation

Palaeontology: Any fossilised remains or fossil trace of animals or plants which lived in the

geological past, other than fossil fuels or fossiliferous rock intended for industrial use, and

any site which contains such fossilised remains or trace.

SAHRA: South African Heritage Resources Agency – the compliance authority which

protects national heritage.



1. INTRODUCTION

Just Energy (Pty) Ltd is proposing the establishment of a commercial wind energy facility
and associated infrastructure to be located on the farm portions: Riverbank 147, Bristol 170,
Holstein 148, and Porcupine kop 169, Sandflat 149. This block of farms is located to the
east of the R72 road between Port Alfred and East London and is situated between the
village s of Wesley / Gcinisa and Hamburg (Figure 1). The brief was to conduct a data
survey / database assessment of the palaeontology and the fossil potential within the
Riverbank footprint as outlined in Figure 1.

Location

Figure 1. Locality map showing the footprint of the proposed Riverbank Wind Energy

Facility east of Wesley, Eastern Cape.



2. GEOLOGICAL BACKGROUND & SETTING

The area under consideration is underlain by two sedimentary successions as shown in

Figure 2. Firstly the older upper Permian Beaufort Group, Karoo Supergroup fluvial

sediments (c. 250 million years old) indicated in pale and dark green and secondly the

overlying younger (Plio-Plistocene) aeolian Nanaga Formation of the Algoa Group (c. 2.5

million years old) in orange.

Fossils of terrestrial and marine organisms have over the past 150 years been recovered

from both these sedimentary successions respectively and are today preserved in South

African museum and universities, making up part of the National Estate.

Figure 2. Portion of the 1: 250 000 scale geological map 3326 Grahamstown (Published by

the Council for Geosciences, Pretoria, 1991) showing bedrock geology of the study region

(indicated yellow outline). The Beaufort Group sediments are here represented by the older

upper Middleton Formation (Pm – pale green) and the overlying lower Balfour Formation

(Pb – dark green). Both these formations occur in the upper Adelaide Subgroup. In terms of

fossil occurrences these lithologies make up the Cistecephalus and lower Dicynodon

biozones as defined by (Rubidge et al., 1995). The younger Plio-Plistocene Algoa Group

aeolian Nanaga Formation is indicated as T-Q – orange.

Overview of the Beaufort Group and its fossil potential

Deposition of the thick pile of Karoo sediments took place in an intracratonic basin (on the

African plate) and commenced with the Permo-Carboniferous glaciation which deposited the

Dwyka Formation (tillite) at the base of the Karoo basin. This unit is followed, conformably,

by shallow marine shales and sandstones of the Ecca Group and then by the fluvial and

lacustrine mudstones, shales and sandstones of the Beaufort Group subdivided into the



lower Adelaide and overlying Tarkastad Subgroups. The proposed Riverbank facility

footprint is underlain by these fluvial sediments that were laid down by ancient river systems

that were flowing from south toward the north and preserve a variety of fossil organisms of

this time from therapsids (mammal-like reptiles), amphibians, fishes, freshwater

invertebrates (mainly bivalves) and plants. It is only the very lowest units of the Karoo

sediments that have been affected by the Cape Folding event. As a consequence, only the

Dwyka, Ecca, and to a lesser degree the lower Beaufort rocks are folded. No evidence of

folding was seen in the Riverbank area indicating that this part of the stratigraphic sequence

was laid down as the Cape Folding Event was coming to a close.

The Beaufort Group sediments are subdivided into eight biozones (Rubidge, et al., 1995) on

the basis of the vertebrate fossil assemblages found in each zone. From the lowest most

biozone they are as follows (oldest to youngest): Eodicynodon, Tapinocephalus,

Pristerognathus, Tropidostoma, Cistecephalus, Dicynodon, Lystrosaurus and Cynognathus.

The proposed Riverbank Wind Energy Facility area is underlain by lower Beaufort Group

rocks of the upper Middleton Formation and the over lying lower Balfour Formation (Figure

2). To date the exact boundaries between individual biozones in this area have not been

well defined because of a paucity of outcrops and hence the low number of identifiable

fossils that have been collected in the past. With currently available data it is estimated that

the Riverbank Wind Energy Facility footprint straddles two biozones namely (oldest at the

base):

 Lower Dicynodon Biozone

 Cistecephalus Biozone (age at top 255 Ma).

A comprehensive list and description of the vertebrate fossils that occur in these two

biozones was compiled by Rubidge et al. (1995). In areas where bedrock outcrop is well

exposed, e.g. within the central Karoo basin near Graaff-Reinet, numerous mammal-like

reptiles, other vertebrates and plants have been recovered. Fossil bone is quite distinct in

shape and form from the enclosing rock matrix. It must be emphasized that the colour of the

fossil bone can be quite variable from a blue-black to very light grey in colour depending on

the type of mineralization and the degree of weathering the fossil has been subjected to.

Fossil Potential

The predominantly terrestrial sediments of the Beaufort Group have, throughout South

Africa, yielded a large number of vertebrate fossils in the form of amphibians, early primitive

reptiles (the captorhinids), mammal like reptiles (therapsids), and fish. Minor freshwater

invertebrates (molluscs) and plant fossils have also been recovered. Assemblages of these

fossils (mainly using the therapsids) have been used to define the eight biozones of the

Beaufort Group (Rubidge et al., 1995). For the most part, the fossils found in the Beaufort

sediments are RARE – particularly in the lowermost part of the succession.

Within the Riverbank Wind Energy footprint no potential fossil bearing Beaufort Group rock

outcrops were located. See section 4 below.



Overview of the Algoa Group – Nanaga Formation.

The younger Neogene Algoa Group sediments are represented by a veneer of marine and
marine related (aeolian) formations. These sediments are characterised by calcareous
clastic sediments and are classified, according to origin, as marine, aeolian and fluvial (Le
Roux, 1989). See Figure 3 below. Rare fossils that are encountered in the Nanaga
formation include pollens, terrestrial and freshwater invertebrates, mammal bones and teeth.

Figure 3. Classification of Cenozoic Algoa Group Deposits along the South-East Cape
Coast. The age range of the Nanaga Formation unconsolidated aeolian sands is indicated in
the yellow block.

a) Marine deposits, being either beach, near shore, estuarine or lagoon deposits
associated with transgressive/regressive shorelines, are now subdivided on the
grounds of distinct lithological and palaeontological characteristics, as well as age
differences into the:

Palaeogene - Bathurst Formation (oldest) (Tb)
Neogene - Alexandria Formation (Ta)
Quaternary - Salnova Formation (youngest) (Qs)

b) Coastal Aeolian deposits are represented by the:
Late Pliocene to Early Pleistocene - Nanaga Formation (T-Q)
Middle to Late Pleistocene - Nahoon Formation (Qn)
Holocene - Schelm Hoek Formation (::::)

c) Fluvial deposits are subdivided into the following formations:
Late Palaeocene to Early Eocene - Marindale Frm (c. 58Ma)
Late Pliocene to Early Pleistocene - Kinkelbos, Bluewater Bay & Kudus

Kloof Frms (c. 1 - 3Ma)
Mid to Late Pleistocene - Sunland Frm (end 12000 years ago)



3. METHODS

1. Literature review & Museum Catalogue Search. A comprehensive review of the

literature pertaining to the Beaufort Group and the Nanaga Formation was

undertaken. In addition, a search of known fossils, housed in Eastern Cape

museums, was undertaken from the accession catalogues.

2. Field Work. A full field day (5th January 2011) was spent in the footprint area to

ascertain what the nature of the geology was and, more importantly, what the

fossil potential would be.

4. OBSERVATIONS

Landscape and bedrock exposures.

By far the greater extent of the footprint under consideration consists of gently undulating

central upland area, which trends NE - SW. The northern slopes drain into tributaries of the

Keisikamma River and the southern slopes drain into the Ngculura River, Blue Krans

Stream, and Mtana River. For the most part, the landscape is gently undulating and is

underlain almost exclusively by unconsolidated aeolian sand deposits of the Nanaga

Formation (Figure 4). From field observations it is clear that these Nanaga aeolian sands

have a far wider distribution than indicated in the official 1:250 000 Geological map (Figure

2).

Figure 4. General view of the Riverbank footprint (view to west) showing the gently rolling
nature of the landscape with no bedrock outcrops. The immediate underlying sediment,
undercover of grass and scrub, is made up of unconsolidated aeolian sands to the Nanaga
Formation.



Figure 5. Informal diggings of the unconsolidated Nanaga Formation sands (sand used for
building purposes). There is a remote possibility of exposing isolated fossils of a variety of
organisms in these sands like mammal bones (both marine and terrestrial), birds, and
terrestrial invertebrates.

Very few Beaufort Group bedrock outcrops were observed. Sporadic outcrops of more
resilient Balfour Formation sandstones were seen along the gently sloping valley walls of the
Mtana River on the eastern Bristol (170) boundary. Apart from small localised weathered
outcrops of Beaufort Group sandstones (Figure 6), no other bedrock exposures were evident
throughout the footprint.



33°16.894’; S; 27°22.108’E

Figure 6. Outcrop of Balfour Formation sandstone in the stream bed in the northern
boundary of the farm Riverbank (147). Note the eroded, partly consolidated, aeolian Nanaga
Formation sands overlying the harder Balfour Formation sandstone.

Although only very limited Beaufort Group rock outcrops occur within in the Riverbank
footprint, a good idea of what the Middleton Formation lithologies like sandstones, shales
and purple mudrocks look like, can be seen in exposures on the road from Wesley to
Sandcastle (DR 07028) in the Ngculura River valley (1,6km SE from R72 Wesley turn-off).
See Figures 7 and 8.



Figure 7. The Ngculura River valley 1,6km SE of Wesley from the R72 road (view SE).
Road cuttings along this road show the variety of fossil bearing shales and mudstones of the
Middleton Formation, Adelaide Sub-group, Beaufort Group. Biostratigraphically these rocks
make up the relatively fossil rich Cistecephalus biozone.

Figure 8. Borrow-pit on the south westerly side of the Sandcastle road (1,6km from Wesley)
showing good outcrop of purple and dark grey mudrock interbedded with resilient white
sandstone. Unfortunately no evidence of any fossils was found at this locality.



5. CONCLUSIONS AND RECOMMENDATIONS

As outlined in the section 2 above (p.4 - Geological Background and Setting), this area is
underlain by sedimentary rocks of the older Middleton and younger Balfour fluvial sediments
of the Beaufort Group (Karoo Supergroup) and the younger Nanaga Formation of the Algoa
Group. In the past, fossils of scientific consequence have been recovered from both these
sedimentary successions.

In view of the nature of the field geology of both these sedimentary units, the likelihood of
well preserved fossils being found within the Riverbank Wind Energy footprint is extremely
slim. There is however a remote chance that some fossil forms like trace or invertebrate
body fossil and possibly bone may be found during the development phase of foundation
excavation, road building, or trenching.

There is no major palaeontological reason why this development can’t take place. If at any
stage during the construction phase of the wind turbines and the associated infrastructure
like roads and trenching for cables, any semblance of a fossil were to be observed, it would
be vital to recover the fossil and report the occurrence to the geological staff at either the
Albany Museum or Rhodes University in Grahamstown. Generally fossils can be removed
quickly and would therefore not delay or hinder construction operations.

Dr W.J. de Klerk (FGSSA) 10th January 2011

Curator: Earth Sciences
Albany Museum, Grahamstown
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