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1. SUMMARY

The proposed new gypsum quarry north of Mount Stuart (Steytlerville area, Eastern
Cape) will entail shallow excavations into potentially fossil-bearing mudrocks of the
Early Permian (278 Ma) Whitehill Formation. The most important fossils likely to be
found here include aquatic mesosaurid reptiles, primitive bony fishes and
crustaceans. However, the overall impact of the development on palaeontological
resources is likely to be minor since unweathered bedrock is unlikely to be
exploited and the planned quarrying activities are both small-scale and short-term.
Further specialist palaeontological mitigation is therefore not recommended.
Should fossil remains be encountered during excavation, however, the material
should be safeguarded and SAHRA or a local museum be contacted for advice by
the responsible ECO.

2. INTRODUCTION & BRIEF

S.A. Lime (Eastern Cape) (Pty) Ltd are proposing to quarry gypsum for agricultural lime on
Portion 1 of the farm East of Gous Kraal No. 257, situated c. 25km northwest of
Steytlerville in the Eastern Cape (Ikwezi Magesterial Area, Cacadu District). The new
qguarry will be located on the west side of the R338 and some 3 km north of the hamlet of
Mount Stuart (Fig. 1). It will be in operation for about five months and will only involve an
area of 150m X 100m. An existing quarry that has been operated by PPC since 1965 is
situated on the opposite side of the R338 road.

The quarry area is underlain by potentially fossiliferous sediments of the Whitehill
Formation (Ecca Group). A desktop palaeontological impact assessment for the project if
therefore required by SAHRA in accordance with the requirements of the National Heritage
Resources Act, 1999. This study was accordingly commissioned on behalf of the client by
Mr Rudi Gerber of Algoa Consulting Mining Engineers.
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3. GEOLOGICAL BACKGROUND

As shown by the 1: 250 000 scale geological map 3324 Port Elizabeth and satellite
images, the study area lies close to the axis of a WNW-ESE syncline in marine sediments
of the lower Ecca Group (Fig.1). The S.A. Lime quarry will be excavated into superficial
weathered bedrock belonging to the Whitehill Formation. This is a thin (c. 20-30 m)
succession of finely-laminated, carbon-rich pyritic mudrocks of Early Permian (Artinskian)
age that forms part of the lower Ecca Group (Karoo Supergroup). In addition to mudrocks,
thin cherts, volcanic tuffs (ash bands) and large dolomitic concretions also occur (Toerien
& Hill 1989, Johnson & Le Roux 1994). These Whitehill sediments were laid down about
278 Ma (million years ago) in an extensive shallow, brackish to freshwater basin — the
Ecca Sea - that stretched across southwestern Gondwana, from southern Africa into
South America (McLachlan & Anderson 1971, Oelofsen 1981, 1987, Visser 1992, 1994,
Cole & Basson 1991, Johnson et al. 2006). Iron sulphides (pyrite or fools’ gold) originally
precipitated within the oxygen-poor muds on the floor of the Ecca Sea weather under near-
surface conditions to form the whitish mineral gypsum which is of economic value both in
agriculture and the cement industry.

In the study area fresh Whitehill bedrock (black in colour due to its high carbon content) is
covered by a thin cover of soil and pale, deeply-weathered mudrocks. The latter contain
the gypsum deposits that are to be exploited commercially.
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FIG.1. Google satellite image of the study area c. 3km north of Mount Stuart,
Eastern Cape showing position of proposed new gypsum quarry on farm East of
Gous Kraal 257 (yellow circle). Geological units indicated are Dwyka Group (C-Pd),
Prince Albert Formation (Pp), Whitehill Formation (Pw, pale outcrop), Collingham
Formation (Pc).
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4. PALAEONTOLOGICAL HERITAGE

In palaeontological terms the Whitehil Formation is one of the richest and most interesting
stratigraphic units within the Ecca Group. The overall palaeontological sensitivity of this
formation has been rated elsewhere as very high (Almond & Pether 2008). In brief, the
main groups of Early Permian fossils found within the Whitehill Formation include:

aquatic mesosaurid reptiles (the earliest known sea-going reptiles)

rare cephalochordates (ancient relatives of the living lancets)

a variety of palaeoniscoid fish (primitive bony fish)

highly abundant small eocarid crustaceans (bottom-living shrimp-like forms)

insects (mainly preserved as isolated wings, but some intact specimens also

found)

e a low diversity of trace fossils (eg king crab trackways, possible shark coprolites /
faeces)

e palynomorphs (organic-walled spores and pollens)

e petrified wood (mainly of primitive gymnosperms, silicified or calcified)

e other sparse vascular plant remains (Glossopteris leaves, lycopods etc).

Important material of the fossil groups listed above has mainly been collected in the
Western Cape Province during the twentieth century by a series of palaeontologists (See,
for example, McLachlan & Anderson 1971, Oelofsen 1981, 1987, Almond 1996, 2008,
Almond & Pether 2008, Evans 2005, and refs. therein). The fossil record of the Ecca
Group as a whole in the Eastern Cape is still poorly recorded, mainly comprising isolated
reports of vascular plant fragments, mostly unidentifiable, and various trace fossils which
may be locally abundant (eg Haughton 1928, 1935, Johnson 1976, pp225-226). Note that
in the earlier geological literature the Whitehill Formation or “Witband” was included within
the Upper Dwyka Shales.

The biostratigraphic distribution of the most prominent fossil groups — mesosaurid reptiles,
palaeoniscoid fishes and notocarid crustaceans — within the Whitehill Formation has been
documented by several authors, including Oelofsen (1987), Visser (1992) and Evans
(2005). A non-technical illustrated account of the fossil biota of the Ecca Sea is given in
Appendix 1 (See also MacRae 1999).

5. CONCLUSIONS & RECOMMENDATIONS

The Whitehill Formation bedrock to be exploited in the proposed quarry is potentially
fossiliferous. Any fossil remains found during excavation would be of scientific interest,
especially given the sparse current knowledge of Ecca Group palaeontology in the Eastern
Cape Province as a whole. Therefore any fossils encountered during fresh bedrock
excavations made for this development should be safeguarded by the responsible ECO.
SAHRA or a local museum (eg the Albany Museum, Grahamstown) should be contacted
for advice at the earliest opportunity.

It is concluded, however, that pending further discoveries the proposed development will
not have a significant impact on local fossil heritage resources given:

e the shallow nature of the excavations (focussing on weathered, gypsum-rich
bedrock)
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e the small area involved (100 x 150 m)
¢ the short time scale of the operation (c. 5 months)

No further palaeontological mitigation is therefore recommended for this project.

6. ACKNOWLEDGEMENTS

Mr Rudi Gerber of Algoa Consulting Mining Engineers is thanked for commissioning this
study and for kindly providing the necessary background information.

7. REFERENCES

ALMOND, J.E. 1996. Whitehill Formation, Western Cape: joint palaeontological research,
October 1996. Unpublished report, Council for Geoscience, Pretoria, 17pp.

ALMOND, J.E. & PETHER, J. 2008. Palaeontological heritage of the Northern Cape.
Interim SAHRA technical report, 124 pp. Natura Viva cc., Cape Town.

ALMOND, J.E. 2008. Fossil record of the Loeriesfontein sheet area (1: 250 000
geological sheet 3018). Unpublished report for the Council for Geoscience, Pretoria, 32
pp. (To be published as part of the Loeriesfontein geology sheet explanation by the
Council in 2009).

ANDERSON, A.M. & MCLACHLAN, I.R. 1976. The plant record in the Dwyka and Ecca
Series (Permian) of the south-western half of the Great Karoo Basin, South Africa.
Palaeontologia africana 19: 31-42.

COLE, D.Il. & BASSON, W.A. 1991. Whitehill Formation. Catalogue of South African
Lithostratigraphic Units 3, 51-52. Council for Geoscience, Pretoria.

EVANS, F.J.E. 2005. Taxonomy, palaeoecology and palaeobiogeography of some
Palaeozoic fish of southern Gondwana. Unpublished PhD thesis, University of
Stellenbosch, 628 pp.

EVANS, F.J. & BENDER, P.A. 1999. The Permian Whitehill Formation (Ecca Group) of
South Africa: a preliminary review of palaeoniscoid fishes and taphonomy. Records of the
Western Australian Museum Supplement No. 57: 175-181.

HAUGHTON, S.H. 1928. The geology of the country between Grahamstown and Port
Elizabeth. An explanation of Cape Sheet No. 9 (Port Elizabeth), 45 pp. Geological Survey
/ Council for Geoscience, Pretoria.

HAUGHTON, S.H. 1935. The geology of portion of the country east of Steytlerville, Cape
Province. An explanation of Sheet No. 150 (Sundays River), 35 pp. Geological Survey /
Council for Geoscience, Pretoria.

JOHNSON, M.R. 1976. Stratigraphy and sedimentology of the Cape and Karoo

sequences in the Eastern Cape Province. Unpublished PhD thesis, Rhodes University,
Grahamstown, xiv + 335 pp, 1pl.

John E. Almond (2009) 4 Natura Viva cc



JOHNSON, M.R. & LE ROUX, F.G. 1994. The geology of the Grahamstown area.
Explanation to 1: 250 000 geology Sheet 3326 Grahamstown, 40 pp. Council for
Geoscience, Pretoria.

JOHNSON, M.R., VAN VUUREN, C.J., VISSER, J.N.J., COLE, D.I., DE V. WICKENS, H.,
CHRISTIE, A.D.M., ROBERTS, D.L. & BRANDL, G. 2006. Sedimentary rocks of the
Karoo Supergroup. In: Johnson, M.R., Anhaeusser, C.R. & Thomas, R.J. (Eds.) The
geology of South Africa, pp. 461-499. Geological Society of South Africa, Marshalltown.

MACRAE, C. 1999. Life etched in stone. Fossils of South Africa. 305 pp. The Geological
Society of South Africa, Johannesburg.

McLACHLAN, I.LR. & ANDERSON, A. 1971. A review of the evidence for marine
conditions in southern Africa during Dwyka times. Palaeontologia africana 15: 37-64.

OELOFSEN, B.W. 1981. An anatomical and systematic study of the Family
Mesosauridae (Reptilia: Proganosauria) with special reference to its associated fauna and
palaeoecological environment in the Whitehill Sea. Unpublished PhD thesis, University of
Stellenbosch, 259 pp.

OELOFSEN, B.W. 1987. The biostratigraphy and fossils of the Whitehill and Irati Shale
Formations of the Karoo and Parana Basins. In: McKenzie, C.D. (Ed.) Gondwana Six:
stratigraphy, sedimentology and paleontology.  Geophysical Monograph, American
Geophysical Union 41: 131-138.

TOERIEN, D.K. & HILL, R.S. 1989. The geology of the Port Elizabeth area. Explanation
to 1: 250 000 geology Sheet 3324 Port Elizabeth, 35 pp. Council for Geoscience, Pretoria.

VISSER, J.N.J. 1992. Deposition of the Early to Late Permian Whitehill Formation during
a sea-level highstand in a juvenile foreland basin. South African Journal of Geology 95:
181-193.

VISSER, J.N.J. 1994. A Permian argillaceous syn- to post-glacial foreland sequence in
the Karoo Basin, South Africa. In Deynoux, M., Miller, J.M.G., Domack, E.W., Eyles, N. &
Young, G.M. (Eds.) Earth’s Glacial Record. International Geological Correlation Project
Volume 260, pp. 193-203. Cambridge University Press, Cambridge.

John E. Almond (2009) 5 Natura Viva cc



	PALAEONTOLOGICAL IMPACT ASSESSMENT: DESKTOP STUDY
	Cape Town 8010, RSA
	April 2009


	1. SUMMARY
	C-Pd
	Pp
	Pw
	Pc
	7. REFERENCES

