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The Eastern Cape is the second largest province in South Africa, comprising some 14% of the area of the RSA.  The population is about 
seven million.  The province is renowned for its living biodiversity and it also boasts a rich fossil record stretching back some 560 million 
years.  The majority of the provincial area is underlain by shallow marine, coastal and terrestrial sediments of Phanerozoic (ie post-
Precambrian) age that are known to contain fossils of some sort, or are potentially fossiliferous (See accompanying simplified geological 
map and stratigraphic chart, both produced by the Council for Geoscience, Pretoria). 
 
Among the palaeontological highlights of the Eastern Cape are: 
 

• diverse, high-latitude lacustrine to lagoonal biotas from the Late Devonian – Early Carboniferous Witteberg Group (c. 360-345 Ma 
= million years ago).  These include a variety of fish and vascular plants as well as rarer arthropods. 

• fish, reptiles and therapsids (“mammal-like reptiles”) from the Late Permian to Early Triassic Beaufort Group (c. 266-250 Ma) 

• extraordinarily rich fossil floras from the Late Triassic Molteno Formation (c. 220 Ma) 

• a range of Early Cretaceous dinosaurs and plant fossils from the Kirkwood Formation (c. 135 Ma) 

• rich shelly marine faunas from the Early Cretaceous Sundays River Formation (c. 135 Ma) 

• important coastal marine fossil biotas of the Algoa Group ranging from Eocene to Recent in age (50 to 0 Ma).   
 
Important fossil collections from the Eastern Cape are housed at several South African Institutions, such as: Iziko: South African Museum 
(Cape Town), Albany Museum (Grahamstown), Port Elizabeth Museum (Port Elizabeth), Bernard Price Institute for Palaeontology, Wits. 
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(Johannesburg), the Transvaal Museum (Pretoria) and the Council for Geoscience (Pretoria and Bellville).  Small fossil collections are 
probably also found in various smaller local museums. 
 
The 1: 1 000 000 geological map of South Africa published by the Council for Geoscience (6 sheets) provides a useful medium-scale 
overview of the geology of the Northern Cape.  The Eastern Cape Province has been mapped by the Geological Survey / Council for 
Geoscience at the scale of 1: 250 000.  There are 15 sheets at this scale covering the entire province (see enclosed plan).  
 
Table 1: Fossil heritage of the Eastern Cape included here subdivides the rock record of the region into nineteen major subunits with 
an outline of the age, depositional environment and fossil record of each subunit.  A colour-coding scheme is used to rank the units in 
terms of their palaeontological significance.  This scheme is provisional, however, and will need to be modified in the light of discussions 
with heritage managers and palaeontological colleagues. 
 
In the final version of this report, tabulations of all significant rock units indicated on these maps, together with an outline of their 
palaeontological significance will be provided.  On the basis of the published geological maps and this technical report heritage managers 
should then be able to quickly assess the potential significance of proposed developments and to take appropriate action. 
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PALAEONTOLOGICAL SIGNIFICANCE OF ROCK UNITS 
 

COLOUR OF ROCK UNIT PALAEONTOLOGICAL SIGNIFICANCE / 
VULNERABILITY 

RECOMMENDED ACTION 

RED very high field scoping study recommended before 
excavation takes place 

PURPLE high desk top study + scoping study may be 
necessary 

GREEN moderate desk top study 
BLUE low no action required (any fossil finds to be 

reported by developer) 
BLACK insignificant or zero no action required 
 
NB.1.  These significance / vulnerability ratings are provisional 
NB.2. Some rock units are largely unfossiliferous, but have thin subunits of high palaeontological significance (eg Table 

Mountain Group). 

 
 

TABLE 1: FOSSIL HERITAGE OF THE EASTERN CAPE  
(For use with 1: 1 000 000 geological maps) 

GEOLOGICAL UNIT ROCK TYPES & AGE FOSSIL HERITAGE COMMENTS 
19. CAVE DEPOSITS   [see archaeological literature] 
18. NEOGENE-PLEISTOCENE 
DRIFT - ALLUVIUM ETC 

alluvium, aeolian sands, lake 
sediments etc in the interior 
eg Kudu’s Kloof Formation 
Late Miocene and younger 
(correlated with Alexandria Fm 
etc, Algoa Group) 

pollens, freshwater molluscs, 
mammal bones and teeth etc 

Hofmeyer Man, Karoo (36 000 
BP) 

17. KALKKOP IMPACT 
CRATER 

calcrete, laminated limestone, 
shale, sandstone of crater lake 
Pleistocene 
250 ± 50 ka 

crater lake fauna – molluscs etc Near Jansenville 
fossil fauna unpublished 

16. GRAHAMSTOWN silcretes and ferricretes rare fossil plants  
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FORMATION 
 
(Tg) 

associated with deeply 
weathered saprolite 
Late Cretaceous 
(are also younger Tertiary 
silcretes) 

reworked Beaufort Group 
silicified wood  

15. ALGOA GROUP  
(Ta) 
 
+ MAPUTALAND GROUP 
(T-Qm) 
 
+ Schelm Hoek Fm 
(Qsc) 

estuarine, coastal, shallow 
marine silicalstic sediments, 
limestones, coquinites, aeolian 
sands 
Early / Middle Eocene - 
Holocene 

rich marine / estuarine 
invertebrate fauna including 
diverse molluscs, plus corals, 
bryozoans, brachiopods, 
echinoids, crustaceans, 
microfossils, sharks’ teeth, trace 
fossils (including human & other 
mammal tracks), land snails 

  

14. GRIQUALAND EAST 
KIMBERLITE PROVINCE 

intrusive / volcanic kimberlites,  
Early-Late Jurassic 
194-150 Ma,  
tuffs (Melkfontein) 
Cretaceous (63.4 Ma) 

NO FOSSILS recorded – check 
for crater lake facies 

 

 
13. COASTAL – MARINE 
CRETACEOUS OUTLIERS 
 
Igoda Formation 
Mzamba Formation (Kmz) 
Mbotyi Formation (Kmb) 
Mngazana Formation (Kmg) 

coastal and shallow marine 
siliciclastic sediments, with 
subordinate limestones 
(including bryozoan limestones, 
coquinites) 
 
 
 
Early – Late Cretaceous 
c. 135-70 Ma 

shelly marine fossils, including 
corals, sea urchins, molluscs 
(bivalves, ammonites, 
gastropods), brachiopods, 
sharks teeth, ostracods, 
bryozoans, foraminifera, 
vascular plants (eg cycads, 
carbonised and bored wood), 
reptile bones (incl. chelonians) 
etc 

These marine faunas are of 
considerable 
palaeobiogeographic 
significance 

12. 
UITENHAGE 
GROUP 

Buffelskloof 
Formation 
(Kb) 

terrestrial / fluvial breccio-
conglomerates 
Early Cretaceous 

no fossils recorded Algoa Basin of E. Cape is the 
key area for terrestrial and 
shallow marine biotas of the 
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UITENHAGE 
GROUP 
continued 

Sundays River 
Formation 
 
(Ks) 

shallow marine / estuarine 
siliciclastics 
 
Early Cretaceous 

rich marine invertebrate fauna 
(molluscs, echinoderms etc), 
vertebrates (eg plesiosaurs), 
microfossils (foraminiferans, 
ostracods), trace fossils 

Uitenhage Group in RSA 

Kirkwood 
Formation 
(J-K) 

terrestrial (fluvial / lacustrine) 
siliciclastics 
 
 
 
Early Cretaceous 

variety of small to large 
dinosaurs (theropods, 
sauropods, ornithopods), 
other reptiles, Mesozoic 
mammals, important 
floras of petrified wood 
(“Wood Beds”), leaves 
(ferns, cycads, conifers), 
freshwater invertebrates 
(bivalves, crustaceans)  
shelly marine biotas, 
microfossils (Colchester Shale 
Member) 

Enon 
Formation (Je) 

Late Jurassic transported bone fragments, 
coalified wood 

11. SUURBERG GROUP 
 
(Js) 

volcanics (breccias, tuffs, 
basalts) 
 
Mid to Late Jurassic 
c 162 ± 7 Ma 

isolated bones, bone fragments 
(including dinosaurs), silicified 
wood, plants  

 

10. DRAKENSBERG GROUP 
 
(Jdr, Jp) 
 
+ 
 
KAROO DOLERITE SUITE (Jd) 

flood basalts with intercalated 
continental sediments, 
pyroclastics, diatremes,  
 
 
 
intrusive dolerites 
Early Jurassic 

range of tetrapod trackways, 
vascular plants (arthrophytes, 
conifers, cycads et al.), charred 
tree trunks in intercalated 
sediments 
 
NO fossils in dolerites 

Late Jurassic extinction event 
attributed to 
Karoo-Ferrar Large Igneous 
Province 
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182 Ma 
9. 
STORMBERG 
GROUP 
 
STORMBERG 
GROUP 
continued 

9c. Clarens 
Formation 
(TRc) 

aeolian desert sandstones 
(“Cave Sandstone”) 
 
Early Jurassic 

dinosaurs, freshwater fish 
(palaeoniscoids etc), trace 
fossils of tetrapods and 
invertebrates   

 

9b. Elliot 
Formation 
 
(TRe) 

alluvial sediments, playa 
lakes (Red Beds) 
 
Late Triassic – Early Jurassic 

important early dinosaur fauna 
(prosauropods, sauropods, 
ornithischians, tetrapod 
trackways etc), amphibians, 
turtles, crocodilians, advanced 
therapsids, primitive mammals 

Key evidence for early dinosaur 
diversification on Gondwana, 
early mammal evolution 

9a. Molteno 
Formation 
 
(TRm) 

alluvial sediments, thin coals 
(“Coal Measures”) 
 
Late Triassic 

very diverse vascular plant 
(Dicroidium Flora, especially 
rich in gymnosperms) and 
insect biota, dinosaur 
trackways, rare fish 

Key Triassic continental biota  

8. BEAUFORT 
GROUP 

8b. Tarkastad 
Subgroup: 
Katberg, 
Burgersdorp 
Fms (TRt) 

continental (fluvial, lacustrine) 
siliciclastic sediments, 
pedocretes (calcretes) 
 
 
 
 
 
 
 
 
Late Permian – Early Triassic  
c. 266 – 250 Ma 

diverse terrestrial and 
freshwater tetrapods of 
Tapinocephalus to 
Cynognathus Biozones 
(amphibians, true reptiles, 
synapsids – especially 
therapsids), palaeoniscoid fish, 
freshwater bivalves, trace 
fossils (including tetrapod 
trackways), sparse vascular 
plants (Glossopteris Flora, 
including petrified wood) 

Biozonation of Beaufort Group 
in some areas of E. Cape still 
requires resolution 
 
richest Permotriassic tetrapod 
fauna from Pangaea / 
Gondwana 
 
key evidence for evolution of 
mammalian characters among 
therapsids  
 
continental record of Late 
Permian Mass Extinction 
Events 

8a. Adelaide 
Subgroup: 
Koonap, 
Middleton, 
Balfour Fms 
 
(Pa) 

7. ECCA GROUP 
 
(Pr, Pf, Pwa, Pe) 

Early – Mid Permian non-
marine / lacustrine sediments 
(basin plain, turbidite fan, delta 

diverse non-marine trace fossil 
assemblages, Glossopteris 
flora, mesosaurid reptiles, 
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etc), minor tuffs (volcanic 
ashes) 

palaeoniscoid fish, crustaceans 

6. DWYKA GROUP (C-Pd) 
Elandsvlei Formation 
?Mbizane Formation 

Late Carboniferous – Early 
Permian 

interglacial and post-glacial 
trace fossil assemblages 
possibility of body fossils (eg 
molluscs, fish, plants) 

 

5. WITTEBERG 
GROUP 
 
including 
Msikaba Fm 
(Dm) 
 
 
 
 
 
WITTEBERG 
GROUP 
continued 

5d. 
Kommadagga 
Subgroup 
(Dl) 

glacial and shallow marine 
siliciclastics 
 
Early / Mid Carboniferous 

sparse vascular plants, traces, 
palynomorphs 

Msikaba Formation (Dm) 
correlated with Witteberg Group 
(lycopods) 
 
Thick sandstone units (eg most 
of Witpoort Fm.) are poorly 
fossiliferous whereas mudrocks 
are of high palaeontological 
significance. 
 
Important record of Late 
Devonian high palaeolatitude 
biodiversity and extinction 
events.  Witpoort lagoonal biota 
lived close to Late Devonian 
South Pole. 
 

Most diverse shelly faunas 

known from Weltevrede 

Subgroup are from E. Cape. 

5c. Lake 
Mentz 
Subgroup 
 
(Dl) 

lacustrine / lagoonal / coastal 
mudrocks, sandstones, minor 
conglomerates 
 
Early Carboniferous 

non-marine fish fauna 
(palaeoniscoids, sharks, 
acanthodians), vascular plants 
(eg lycopods), freshwater 
bivalves, traces, organic-walled 
microfossils 

5b. Witpoort 
Formation 
 
(Dw) 

shallow marine sandstones, 
quartzites with minor lagoonal 
mudrocks, glacial sediments 
 
Late Devonian 

diverse lagoonal biota of fish 
(placoderms, sharks, bony fish, 
lampreys etc), arthropods (eg 
eurypterids), vascular plant 
flora, seaweeds, charophytes, 
traces 

5a. Weltevrede 
Subgroup 
(Dw) 

shallow marine sandstones, 
mudrocks 
 
Mid to Late Devonian  

sparse shelly invertebrates 
(brachiopods, molluscs, rare 
trilobites), trace fossils 



Almond et al.   (March 2009) 9

4.BOKKEVELD 
GROUP 

4b. TRAKA 
SUBGROUP 
 
(Dk) 

shallow marine (deltaic / 
estuarine?) siliciclastics 
Mid Devonian 

fish (sharks, acanthodians, 
placoderms, bony fish), 
bivalves, vascular plants, traces 
rare brachiopods 

fossil record of these fosiliferous 
units in E. Cape poorly recorded 
 

tectonic deformation 
limits fossil collection, 
especially within 
mudrock horizons 
 

4a. CERES 
SUBGROUP 
(Dc) 

shallow marine siliciclastics 
 
Early – Mid Devonian 

diverse shelly invertebrate biota 
and trace fossils, rare fish 
remains & plants; microfossils 

3. TABLE MOUNTAIN GROUP 
 
including 
 
NARDOUW SUBGROUP (Sn) 
 
and  
 
Peninsula, Pakhuis, Cederberg 
Fms (Ope) 

predominantly fluvial 
sandstones, with subordinate 
mudrocks, tillites 
 
 
 
 
 
 
Early – Late Ordovician (Ope),  
Silurian - Early Devonian (Sn) 

acritarchs (Sardinia Bay Fm) 
shallow marine / estuarine trace 
fossils (Peninsula Formation, 
Nardouw Subgroup) 
Soom Biota of post-glacial 
marine invertebrates, jawless 
fish, microfossils etc (Cederberg  
Fm) 
Baviaanskloof Fm marine shelly 
faunule (brachiopods, molluscs, 
rare trilobites, bryozoans etc) 

Sardinia Bay Formation (trace 
fossils, poorly-preserved 
acritarchs) =? Cambrian or 
Early Ordovician 
 
Soom biota (Cederberg 
Formation) not yet recorded in 
E. Cape, but expected 

2. GAMTOOS GROUP 
(Nga)  
 
+ “CANGO GROUP” (Nk) = 
undifferentiated Late 
Proterozoic 

deformed siliciclastic 
sediments, carbonates, shallow 
marine to alluvial 
Late Ediacaran 

acritarchs (organic-walled 
microfossils) 
potential for stromatolites in 
carbonate rocks 
Vendobiontans in “Cango 
Group” 

Gamtoos Gp is correlated with 
Cango Caves Group of W. 
Cape. 
Vendobiontans recentl;y 
discovered in Cango Caves 
Group of W. Cape 

1. MARGATE SUITE 
Namaqua-Natal Metamorphic 
Province (Mmar, MD) 

granite-gneisses 
Mid Proterozoic Mokolian 
1.2 Ga 

NO FOSSILS RECORDED outcrops near coast SW of Port 
Edward 
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KEY & GLOSSARY:    
 

Ma = millions of years old  Ga = billions of years old 
metasediments = metamorphosed sediments (eg quartzite = metamorphosed sandstone).   
high grade metasediments = sedimentary rocks that have been strongly metamorphosed, and therefore not fossiliferous (eg schist, 
gneiss), as opposed to low grade metasediments that have only been slightly metamorphosed, and may therefore still contain fossils 
(eg quartzites, slates). 
siliciclastics = sediments mainly composed of silicate minerals (eg quartz, feldspar, clays), as opposed to carbonates = sediments 
composed of carbonate minerals (eg limestone, dolomite, calcrete). 
fluvial sediments =  deposited by rivers (alluvium) lacustrine sediments = deposited in lakes   aeolian sediments = deposited 
by wind 
tillites = glacial sediments  pyroclastics = fragmentary rocks extruded by volcano such as tuffs (= volcanic ashes)   
pedocretes = secondarily cemented soils (eg lime-cemented calcretes, silica-cemented silcretes) 
palynomorphs = organic-walled microfossils of plant, or plant-like origin (eg spores, pollens) 
vendozoans (or vendobiontans) = problematic macroscopic fossils of Late Precambrian (mainly Ediacaran) age with a peculiar quilted or 
tubular substructure, controversial biological affinities 
BIF = banded ironstone formations   laterite = red, iron-rich soils formed from highly weathered bedrock 
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TABLE 2: FOSSIL HERITAGE OF THE EASTERN CAPE 
(For use with 1: 250 000 geological maps) 

GEOLOGICAL UNIT ROCK TYPES & AGE FOSSIL HERITAGE COMMENTS 
19. CAVE DEPOSITS   [see archaeological literature] 

18. NEOGENE-PLEISTOCENE 
DRIFT - ALLUVIUM ETC 

alluvium, aeolian sands, lake 
sediments etc in the interior 
eg Kudu’s Kloof Formation 
Late Miocene and younger 
(correlated with Alexandria Fm 
etc, Algoa Group) 

pollens, freshwater molluscs, 
mammal bones and teeth etc 

Hofmeyer Man, Karoo (36 000 
BP) 

17. KALKKOP IMPACT 
CRATER 

calcrete, laminated limestone, 
shale, sandstone of crater lake 
Pleistocene 
250 ± 50 ka 

crater lake fauna – molluscs etc Near Jansenville 
fossil fauna unpublished 

16. GRAHAMSTOWN 
FORMATION 
 
(Tg) 

silcretes and ferricretes 
associated with deeply 
weathered saprolite 
Late Cretaceous 
(are also younger Tertiary 
silcretes) 

rare fossil plants 
reworked Beaufort Group 
silicified wood  

 

15. ALGOA GROUP  
(Ta) 
 
+ MAPUTALAND GROUP 
(T-Qm) 
 
+ Schelm Hoek Fm 
(Qsc) 

estuarine, coastal, shallow 
marine silicalstic sediments, 
limestones, coquinites, aeolian 
sands 
Early / Middle Eocene - 
Holocene 

rich marine / estuarine 
invertebrate fauna including 
diverse molluscs, plus corals, 
bryozoans, brachiopods, 
echinoids, crustaceans, 
microfossils, sharks’ teeth, trace 
fossils (including human & other 
mammal tracks), land snails 

  

14. GRIQUALAND EAST 
KIMBERLITE PROVINCE 

intrusive / volcanic kimberlites,  
Early-Late Jurassic 
194-150 Ma,  
tuffs (Melkfontein) 
Cretaceous (63.4 Ma) 

NO FOSSILS recorded – check 
for crater lake facies 
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13. COASTAL – MARINE 
CRETACEOUS OUTLIERS 
 
Igoda Formation 
Mzamba Formation (Kmz) 
Mbotyi Formation (Kmb) 
Mngazana Formation (Kmg) 

coastal and shallow marine 
siliciclastic sediments, with 
subordinate limestones 
(including bryozoan limestones, 
coquinites) 
 
 
 
Early – Late Cretaceous 
c. 135-70 Ma 

shelly marine fossils, including 
corals, sea urchins, molluscs 
(bivalves, ammonites, 
gastropods), brachiopods, 
sharks teeth, ostracods, 
bryozoans, foraminifera, 
vascular plants (eg cycads, 
carbonised and bored wood), 
reptile bones (incl. chelonians) 
etc 

These marine faunas are of 
considerable 
palaeobiogeographic 
significance 

12. 
UITENHAGE 
GROUP 
 
 
 
 
 
UITENHAGE 
GROUP 
continued 

Buffelskloof 
Formation 
(Kb) 

terrestrial / fluvial breccio-
conglomerates 
Early Cretaceous 

no fossils recorded Algoa Basin of E. Cape is the 
key area for terrestrial and 
shallow marine biotas of the 
Uitenhage Group in RSA Sundays River 

Formation 
 
(Ks) 

shallow marine / estuarine 
siliciclastics 
 
Early Cretaceous 

rich marine invertebrate fauna 
(molluscs, echinoderms etc), 
vertebrates (eg plesiosaurs), 
microfossils (foraminiferans, 
ostracods), trace fossils 

Kirkwood 
Formation 
(J-K) 

terrestrial (fluvial / lacustrine) 
siliciclastics 
 
 
 
Early Cretaceous 

variety of small to large 
dinosaurs (theropods, 
sauropods, ornithopods), 
other reptiles, Mesozoic 
mammals, important 
floras of petrified wood 
(“Wood Beds”), leaves 
(ferns, cycads, conifers), 
freshwater invertebrates 
(bivalves, crustaceans)  
shelly marine biotas, 
microfossils (Colchester Shale 
Member) 
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Enon 
Formation (Je) 

Late Jurassic transported bone fragments, 
coalified wood 

11. SUURBERG GROUP 
 
(Js) 

volcanics (breccias, tuffs, 
basalts) 
 
Mid to Late Jurassic 
c 162 ± 7 Ma 

isolated bones, bone fragments 
(including dinosaurs), silicified 
wood, plants  

 

10. DRAKENSBERG GROUP 
 
(Jdr, Jp) 
 
+ 
 
KAROO DOLERITE SUITE (Jd) 

flood basalts with intercalated 
continental sediments, 
pyroclastics, diatremes,  
 
 
 
intrusive dolerites 
Early Jurassic 
182 Ma 

range of tetrapod trackways, 
vascular plants (arthrophytes, 
conifers, cycads et al.), charred 
tree trunks in intercalated 
sediments 
 
NO fossils in dolerites 

Late Jurassic extinction event 
attributed to 
Karoo-Ferrar Large Igneous 
Province 

9. 
STORMBERG 
GROUP 
 
STORMBERG 
GROUP 
continued 

9c. Clarens 
Formation 
(TRc) 

aeolian desert sandstones 
(“Cave Sandstone”) 
 
Early Jurassic 

dinosaurs, freshwater fish 
(palaeoniscoids etc), trace 
fossils of tetrapods and 
invertebrates   

 

9b. Elliot 
Formation 
 
(TRe) 

alluvial sediments, playa 
lakes (Red Beds) 
 
Late Triassic – Early Jurassic 

important early dinosaur fauna 
(prosauropods, sauropods, 
ornithischians, tetrapod 
trackways etc), amphibians, 
turtles, crocodilians, advanced 
therapsids, primitive mammals 

Key evidence for early dinosaur 
diversification on Gondwana, 
early mammal evolution 

9a. Molteno 
Formation 
 
(TRm) 

alluvial sediments, thin coals 
(“Coal Measures”) 
 
Late Triassic 

very diverse vascular plant 
(Dicroidium Flora, especially 
rich in gymnosperms) and 
insect biota, dinosaur 
trackways, rare fish 

Key Triassic continental biota  
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8. BEAUFORT 
GROUP 

8b. Tarkastad 
Subgroup: 
Katberg, 
Burgersdorp 
Fms (TRt) 

continental (fluvial, lacustrine) 
siliciclastic sediments, pedocretes 
(calcretes) 
 
 
 
 
 
 
 
 
Late Permian – Early Triassic  
c. 266 – 250 Ma 

diverse terrestrial and freshwater 
tetrapods of Tapinocephalus to 
Cynognathus Biozones 
(amphibians, true reptiles, 
synapsids – especially 
therapsids), palaeoniscoid fish, 
freshwater bivalves, trace fossils 
(including tetrapod trackways), 
sparse vascular plants 
(Glossopteris Flora, including 
petrified wood) 

Biozonation of Beaufort Group in 
some areas of E. Cape still 
requires resolution 
 
richest Permotriassic tetrapod 
fauna from Pangaea / Gondwana 
 
key evidence for evolution of 
mammalian characters among 
therapsids  
 
continental record of Late 
Permian Mass Extinction Events 

8a. Adelaide 
Subgroup: 
Koonap, 
Middleton, 
Balfour Fms 
 
(Pa) 

7. ECCA GROUP 
 
(Pr, Pf, Pwa, Pe) 

Early – Mid Permian non-marine / 
lacustrine sediments (basin plain, 
turbidite fan, delta etc), minor 
tuffs (volcanic ashes) 

diverse non-marine trace fossil 
assemblages, Glossopteris flora, 
mesosaurid reptiles, 
palaeoniscoid fish, crustaceans 

 

6. DWYKA GROUP (C-Pd) 
Elandsvlei Formation 
?Mbizane Formation 

Late Carboniferous – Early 
Permian 

interglacial and post-glacial trace 
fossil assemblages 
possibility of body fossils (eg 
molluscs, fish, plants) 

 

5. WITTEBERG 
GROUP 
 
including 
Msikaba Fm 
(Dm) 
 
 

5d. 
Kommadagga 
Subgroup 
(Dl) 

glacial and shallow marine 
siliciclastics 
 
Early / Mid Carboniferous 

sparse vascular plants, traces, 
palynomorphs 

Msikaba Formation (Dm) 
correlated with Witteberg Group 
(lycopods) 
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WITTEBERG 
GROUP 
continued 

5c. Lake Mentz 
Subgroup 
 
(Dl) 

lacustrine / lagoonal / coastal 
mudrocks, sandstones, minor 
conglomerates 
 
Early Carboniferous 

non-marine fish fauna 
(palaeoniscoids, sharks, 
acanthodians), vascular plants 
(eg lycopods), freshwater 
bivalves, traces, organic-walled 
microfossils 

 

5b. Witpoort 
Formation 
 
(Dw) 

shallow marine sandstones, 
quartzites with minor lagoonal 
mudrocks, glacial sediments 
 
Late Devonian 

diverse lagoonal biota of fish 
(placoderms, acanthodians, 
sharks, several subgroups of 
bony fish, lampreys etc), 
arthropods (eg eurypterids), rich 
vascular plant flora (lycopods, 
progymnosperms etc), seaweeds, 
charophytes, low diversity trace 
assemblages, including 
Spirophyton 

Thick sandstone units (eg most of 
Witpoort Fm.) are poorly 
fossiliferous whereas mudrocks 
are of high palaeontological 
significance. 
 

Important record of Late 
Devonian high 
palaeolatitude biodiversity 
and extinction events.   
 
Witpoort lagoonal biota lived 
close to Late Devonian South 
Pole. 
 

5a. Weltevrede 
Subgroup 
(Dw) 

shallow marine sandstones, 
mudrocks 
 
Mid to Late Devonian  

sparse shelly invertebrates 
(brachiopods, molluscs, rare 
trilobites), low diversity trace 
fossils (notably Spirophyton) 

Most diverse shelly faunas known 
from Weltevrede Subgroup are 
from E. Cape. 

 



Almond et al.   (March 2009) 16 

4.BOKKEVELD 
GROUP 

4b. TRAKA 
SUBGROUP 
(Dk) 
Sandpoort 
(Ds) 
Adolphspoort 
(Da) 
Karies (Dk) 

Shallow marine (deltaic / 
estuarine?) siliciclastics 
 
 
 
Mid Devonian (Eifelian – 
Givetian) 

Fish (sharks, acanthodians, 
placoderms, bony fish, recorded 
especially from Da), bivalves, 
vascular plants (psilophytes, 
lycopods), common but low 
diversity traces, including 
Spirophyton, and rare 
brachiopods 

Sparse fossils in these units in E. 
Cape poorly recorded compared 
with W. Cape. 

 
Tectonic deformation 
limits fossil collection, 
especially within mudrock-
rich horizons, and distorts 
fossils. 

4a. CERES 
SUBGROUP 
(Dc) 
 
Boplaas (Db) 
Tra Tra (Dt) 
Hexrivier (Dh) 
Voorstehoek 
(Dv) 
Gamka (Dga) 
Gydo (Dg) 

Shallow marine siliciclastics 
(alternating sandstone- and 
mudrock-dominated formations) 
 
 
 
Early – Mid Devonian (Emsian – 
Eifelian) 

Diverse shelly invertebrate biotas 
dominated by brachiopods, 
echinoderms, trilobites and 
molluscs (with several other 
minor groups), diverse trace 
fossils, rare fish remains 
(acanthodians, placoderms, 
sharks, bony fish) & primitive 
vascular plants (psilophytes, 
lycopods); microfossils 

Rich fossil record of these units in 
E. Cape poorly recorded 
compared with W. Cape. 

Tectonic deformation 
limits fossil collection, 
especially within mudrock-
rich horizons 
Rich fossil invertebrate biotas 
commoner in mudrock-dominated 
units (esp. Gydo and 
Voorstehoek Fms), with low 
diversity shelly coquinas in 
sandstones (Dga, Dh), while trace 
fossils are best preserved in 
heterolithic units (thin bedded 
sandstones and mudrocks) 
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3f. 
Baviaanskloof 
Fm 
(Sb, S-Db) 
 
Early Devonian 

Shallow marine “dirty” sandstones  
and subordinate mudrocks 
 

Low diversity, brachiopod-
dominated shelly marine faunas 
(also bivalves, trilobites, 
tentaculitids, bryozoans, 
gastropods, crinoids, trace 
fossils).  Possible primitive 
vascular plants. 

Correlated with Rietvlei Fm in 
western Cape Basin 
 
Early Devonian age well-
established on fossil evidence. 

3e. Skurweberg 
Fm  (Ss, Sk) 
Silurian 

Braided fluvial pebbly sandstones 
with thin subordinate mudrocks, 
especially in shallow marine- 
/estuarine- influenced parts of 
succession, especially towards 
east 
 

Sparse marine / estuarine 
/?fluvial  trace fossil assemblages 
(trilobite burrows, Skolithos “pipe 
rock”, horizontal burrows) within 
more mudrock-rich part of 
succession (W. Cape) 
 

Previously also known as the 
Kouga Fm (Sk) 

3d. Goudini Fm 
(Sg, St) 
Early Silurian 

Previously also known as the 
Tchando Fm (St) 

3c. Cederberg Fm (Ow) 
Late Ordovician 

Post-glacial mudrocks (Soom 
Member) grading up into shallow 
marine sandstones (Disa 
Member) 

Soom Member with moderately 
diverse marine biota of various 
microfossils, “algae”, soft-bodied 
and shelly invertebrates 
(eurypterids, trilobites, nautiloids, 
brachiopods etc), primitive 
jawless fish, some showing 
exceptional soft tissue 
preservation. 
Disa Member with low-diversity 
shelly invertebrate dominated by 
brachiopods, also rare molluscs, 
trilobites, shallow marine trace 
fossil assemblages 

Cederberg Fm biota not recorded 
yet in E. Cape. 
 
Potentially fossiliferous mudrocks 
in E. Cape often affected by 
intense cleavage and shearing, 
compromising both preservation 
and collection of fossil material. 
 

This unit often obscured 
by Cape age deformation 
and poor exposure of 
mudrocks in mountainous 
terrain.  Its development in 
the E. Cape is not well 
understood. 
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3c. Pakhuis Fm (Ow) 
Late Ordovician 

Sandy and muddy glacial 
diamictites (tillites) associated 
with subglacial defomation of 
underlying Peninsula Fm 
sandstones. 

V. rare interglacial / post-glacial 
trace fossils (W. Cape) 

This unit often poorly developed 
in E. Cape or obscured by Cape 
age deformation. 
Global mass extinctions 
correlated with two short end- 
Ordovician glaciations on 
Gondwana 

3b. Peninsula Fm (Op) 
Early – Late Ordovician 

Fluvial sandstones, quartzites, 
subordinate mudrocks within thin 
marine / estuarine intercalations 

Sparse shallow marine / coastal 
/estuarine to freshwater trace 
fossils, including eurypterid 
trackways, trilobite burrows 

Traces mainly recorded from 
mudrock-rich, more marine-
influenced parts of succession in 
W. Cape but also expected in E. 
Cape. 

3a. Sardinia Bay 
Formation  
 
 
?Early Ordovician or 
Cambrian 

Deformed metasediments – 
conglomerates, sandstones, 
phyllites – of possible tidal shelf 
setting 

Low diversity of acritarchs, 
questionable shallow marine  
trace fossils (Cruziana, Skolithos 
etc) 

Stratigraphic boundaries of this 
unit uncertain. 
Correlated by different workers 
with Graafwater Fm or pre-Cape 
(Klipheuwel Group?) of W. Cape 
Trace fossils v. controversial. 

2. GAMTOOS GROUP 
Van Staadens Fm (Nv) 
Kaan Fm (Nka) 
Kleinrivier Fm (Nk) 
Lime Bank Fm (Nl) 
 
+ Undifferentiated Late 
Proterozoic (N) 

highly deformed siliciclastic 
sediments, carbonates deposited 
in shallow marine, turbidite fan to 
alluvial settings 
 
Late Ediacaran 

Acritarchs (organic-walled 
microfossils) in all formations 
Potential for stromatolites in 
carbonate rocks (Lime Bank, 
Kaan Fms) and vendobiontans in 
siliciclastic sediments (Kleinrivier, 
Van Staadens Fms) 

Gamtoos Gp is correlated with 
Cango Caves Group of W. Cape. 
 
NB Vendobiontans recently 
(2008) discovered in Cango 
Caves Group (Groenefontein 
Fm.) of W. Cape 

1. MARGATE SUITE / TERRANE 
Namaqua-Natal Metamorphic 
Province (N**) 

granite-gneisses 
Mid Proterozoic / Namibian 
1.2 Ga 

NO FOSSILS RECORDED Outcrops near coast SW of Port 
Edward 
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APPENDIX 1:  GLOSSARY OF SOME COMMON TECHNICAL TERMS 
 
For unfamiliar groups of fossils, geological terms (eg periods of geological time), consultation of a standard geology textbook or dictionary 
is recommended (See References). 
 
 
acritarch – miscellaneous assemblage of probably unrelated organic-walled microfossils of uncertain affinity, mainly marine, of 
Precambrian to Recent age 
 
aeolian sediments (aeolianites) = sediments deposited by wind (eg dune sands) 
 
archaeology = the scientific study of the behaviour, history, culture, evolution and environment of ancient humans (Genus Homo) and 
their close relatives, mainly based on their artefacts and sites where they were active.  The archaeological record stretches back some 
2.5 million years in time. Compare palaeontology below. 
 
BIF = banded ironstone formations  - sedimentary rock composed of alternating bands of iron ore and chert 
 
biomat = thin sediment layer bound together by mucilaginous microbes (eg cyanobacteria) 
 
biostratigraphy = the correlation of rocks of similar age using fossils 
 
biozone (or assemblage zone) = stratigraphic unit defined on basis of occurrence of one or more biostratigraphically significant zone 
fossils (eg vertebrate assemablge zones of the Great Karoo Basin) 
 
calcrete = lime-cemented pedocrete 
 
carbonates = sediments composed of carbonate minerals (eg limestone, dolomite, calcrete) 
 
chert = very fine-grained / cryptocrystalline or amorphous (non-crystalline) siliceous sedimentary rock (eg flint) 
 
clastic sediment – sediment composed of aggregate of transported rock fragments & mineral grains (eg conglomerate, sandstone, 
limestone breccia, tillite) 
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coprolite = fossil faeces (eg hyaena dung) 
 
cyanobacteria – important subgroup of photosynthetic bacteria, previously known as blue-green algae 
 
diamictite – very poorly sorted clastic sediment composed of large rock fragments embedded in a fine-grained matrix.  Typical examples 
are glacial tillites and scree deposits 
 
diatomite = fine-grained siliceous sediment composed largely of the tiny shells of diatoms, a group of unicellular algae (= diatomaceous 
earth) 
 
duricrust = pedocrete (qv) 
 
evaporites = sediments precipitated as result of evaporation of highly saturated solutions, such as brines (eg rock salt / halite, gypsum) 
 
eurypterid =  extinct group of aquatic predatory arthropods closely related to scorpions and king crabs (= water scorpion) 

 
fluvial sediments =  deposited by rivers (alluvium) 
foraminiferan (foram) = important marine group of planktic or bottom-dwelling amoeboid protozoans, usually with a shell of calcium 
carbonate 
 
fossiliferous = fossil bearing 

 

Ga = billions of years old 
 
gastrolith = stomach stone (eg of dinosaur, bird) 
 
ichnofossils = trace fossils (qv). An assemblage of trace fossils is an ichnoassemblage 
 
igneous rock = rock formed by cooling or crystallisation of a rock melt or magma (eg basalt, dolerite, granite)  
 
intrusion = igneous body formed by the underground crystallisation of magma that has been forced into the surrounding “country” rocks 
(eg granite pluton, dolerite dyke or sill) 
 
lacustrine sediments = deposited in lakes 
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laterite = red, iron-rich soils formed from highly weathered bedrock 
 
lignite = incompletely coalified plant material with a woody structure, intermediate in grade between peat and bituminous coal; often 
Tertiary in age 
 

Ma = millions of years old   
 
macrofossils = substantial-sized fossils that can be seen with the naked eye (macroscopic) 
 
member  = subdivision of a sedimentary rock formation characterised by distinctive lithology (rock type), palaeontology and / or other 
features (eg Soom Member of Cederberg Formation) 
 
metasediments = metamorphosed sediments (eg quartzite = metamorphosed sandstone).  High grade metasediments = sedimentary 
rocks that have been strongly metamorphosed, and therefore not fossiliferous (eg schist, gneiss), as opposed to low grade 
metasediments that have only been slightly metamorphosed, and may therefore still contain fossils (eg quartzites, slates) 
 
metavolcanics = metamorphosed volcanic rocks 
 
metazoan = multicellular animal (cf unicellular protozoans) 
 
microfossils = microscopically small fossils (eg pollen, spores, acritarchs, foraminiferans) 
 
microvertebrates = disarticulated skeletal remains of large- or small-bodied vertebrates, such as isolated bones, scales and teeth 
 
oncolites, oolites = rounded structures formed in carbonate settings through accretion or precipitation of concentric layers round a 
central core, under the influence of currents 
 
palaeontology = the scientific study of ancient (“prehistoric”) life, from bacteria and biomolecules to bananas and bigwigs.  This field 
mainly concerns organisms other than humans, but also includes the scientific study of fossil humans and their primate relatives 
(palaeoanthropology) as well as the study of animal and plant remains at archaeological sites (archaeozoology, archaeobotany).  There 
is therefore considerable overlap and cross-fertilisation with the field of archaeology (qv) which has a specifically human emphasis.  The 
palaeontological record stretches back some 3.5 billion years in time. 
 
palynomorphs = organic-walled microfossils of plant, or plant-like origin (eg spores, pollens) 
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pedocretes = secondarily cemented soils (eg lime-cemented calcretes, silica-cemented silcretes, ferruginous cemented ferricretes) 
 
pseudofossil = fossil-like structure found in rocks that does not have a biological origin (eg fern-like mineral dendrites) 
 
regression = retreat of the coastline due to sea-level fall 
 
rhizolith (rhizomorph) – fossilised root cast in ancient soil horizon 
 
shelly fossils  = macroscopic invertebrates with mineralised shells (eg molluscs, trilobites) 
 
silcrete = silica-cemented pedocrete 
 
siliciclastics = sediments mainly composed of silicate minerals (eg quartz, feldspar, clays), as opposed to carbonates (see above) 
 
soft-bodied = unmineralised (eg tissues other than bones, teeth, shells) 
 
stromatolite = finely-laminated horizontal, dome-shaped or columnar structures formed by rhythmic growth and sediment trapping by 
bottom-dwelling microbes (eg cyanobacteria); usually preserved in carbonates, freshwater or (mostly) marine 
 
submarine fan = conical-tapering subaqueous deposit usually formed in deep sea or lake by succession of turbidites (qv) 
 
termitarium = termite nest (fossil examples usually calcretised)  
 
tetrapod = four-legged, air-breathing vertebrate, including amphibians, reptiles, birds and mammals and their extinct relatives, but not 
fish 
 
therapsids ( “mammal-like reptiles”) = major subgroup of tetrapods that dominated terrestrial ecosystems during the later Permian and 
earlier Triassic Periods and eventually gave rise to the mammals 
 
thrombolites = stromatolite-like microbial mounds with a distinctive “clotted” rather than laminar texture inside 
 
tillites = glacial sediments   
 
trace fossils / ichnofossils = fossilised animal behaviour in the form of burrows, borings, trackways, coprolites, tools and the like 
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transgression = invasion of coastal area by the sea as refult of sea level rise (cf regression) 
 
tufa = calcareous (or siliceous) rock formed by precipitation from springs, seeping water in cave systems (eg flow-stone) 
 
tuffs = volcanic ashes 
 
turbidite = bed of sediment deposited by a submarine avalanche or turbidity flow 
 
vascular plants = terrestrial plants with well-developed vascular transport tissues (xylem, phloem) such as ferns, gymnosperms, 
angiosperms (but not mosses, algae) 
 
vendozoans / vendobiontans = problematic macroscopic fossils of late Precambrian (mainly Ediacaran) age with a peculiar quilted or 
tubular substructure, controversial biological affinities 
 
volcanic rocks = igneous rocks formed by the eruption of molten magma / lava at the Earth’s surface (eg basalt, rhyolite)  
 
zone fossil = fossil taxon (usually a species) used to define a particular time interval within one or more sedimentary successions (eg 
ammonite species for marine Cretaceous rocks, or  therapsid species for terrestrial Permian rocks) 
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APPENDIX 2:  1:250 000 SCALE GEOLOGY SHEETS & SHEET 
EXPLANATIONS, EASTERN CAPE 
 
The 1: 1 000 000 geological map of the RSA (in 4 sheets) published by the Council for Geoscience, Pretoria (previously the Geological 
Survey) provides a very useful overview of the geographical distribution of fossiliferous and other rock units within South Africa.  Table 1 
is designed to be used in conjunction with this map. 
 
Most of / The entire Eastern Cape Province has been mapped at 1: 50 000 scale on at least reconnaissance level by the Council for 
Geoscience, Pretoria, on the basis of fieldwork and remote sensing (eg satellite and aerial photographs).  
 
The province is covered by 15 maps at 1: 250 000 scale, as shown on Table  A2.1 and plan in Figure A2.1.  The majority / All of these 
geological maps have now been compiled and published by the Council for Geoscience. Table 2 of this report is designed to be used in 
conjunction with the 1: 250 000 geological maps. Some of the geological maps are currently out of print, but colour prints can be obtained 
through the offices of the Council for Geoscience. Each map is accompanied by a separate sheet explanation, with the exception of the 
King William’s Town sheet (NB Some of these explanations are only available in Afrikaans).  Full references to the sheet explanations 
are given in the literature list at the back of this report.   
 
The level of attention paid to palaeontology varies markedly between sheet explanations, depending on the interests and priorities of the 
compilers and the stratigraphic units present in the area mapped (Table A2.1).  For the most part, fossils are only mentioned briefly, or 
largely neglected, in sheet explanations for Eastern Cape geology maps, even where extensive fossiliferous units are present (A notable 
exception is the Middelburg sheet explanation which has extensive palaeontological input). Therefore these publications usually do not 
constitute as useful a resource on local palaeontological heritage as might be expected. 
 
Paradoxically, some of the sheet explanations for Geological Survey maps published prior to the current 1: 250 000 series provide a 
richer palaeontological resource than the latter.  Good examples are explanations by Haughton (1928) for the area between 
Grahamstown and Port Elizabeth, Haughton et al. (1937) for the coastal belt near the Gamtoos Valley, Engelbrecht et al. (1962) for the 
area between Port Elizabeth and Alexandria (which contains extensive tabulations of fossils), and Mountain (1962) for the Port Alfred 
area.  In general, the older Survey geologists were experienced in fossil collection and more attuned to the value of palaeontological data 
for biostratigraphic correlation and (perhaps to a lesser extent) palaeoenvironmental analysis. 
 
TO ADD: 
 
local maps at 1: 50 000 scale eg Le Roux (2000) PE area 
full list of older maps and sheet explanations  
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1: 250 000 SCALE GEOLOGICAL MAPS, EASTERN CAPE 
Sheet Name & 

Number 
Mapping 

status 
Sheet 

Explanation 
Palaeontology 

coverage 
2928 DRAKENSBERG    

3024 COLESBERG Published 1997 Le Roux (1993) poor 

3026 ALIWAL-NORTH Published 1983 Bruce et al. (1983) modest 

3028 KOKSTAD Published 2002 De Decker (1981) poor 

3030 PORT SHEPSTONE Published 1988 Thomas (1988) poor (lot of basement 
rocks) 

3124 MIDDELBURG Published 1996 Cole et al. (2004) extensive 

3126 QUEENSTOWN Published 1982 Johnson (1984) modest 

3128 UMTATA Published 1979 Karpeta & Johnson (1979) poor 

3222 BEAUFORT WEST Published 1979 Johnson & Keyser (1979) moderate 

3224 GRAAFF-REINET Published 1993 Hill (1993) moderate 

3226 KING WILLIAM’S 
TOWN 

Published 1976 Sheet explanation printed 
on map 

poor 

3228 KEI MOUTH Published 1979 Johnson & Caston (1979) poor 

3322 OUDTSHOORN Published 1979 Toerien (1979) poor 

3324 PORT ELIZABETH Published 1991 Toerien & Hill (1989) modest 
3326 GRAHAMSTOWN Published 1995 Johnson & Le Roux (1994) moderate 

 
 
Table. A2.1.  Summary of 1: 250 000 geological maps and sheet explanations covering the Eastern Cape Province. 
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FIG. A2.1.  PLAN OF 1: 250 000 GEOLOGICAL SHEETS  
COVERING THE EASTERN CAPE PROVINCE 
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APPENDIX 3: KEY REFERENCES 
 

This list includes key references, especially more recent review papers and books, directly concerning or 
relevant to fossil heritage within the stratigraphic units covered by this report.  The tables in the report were 
compiled from a more extensive list of technical papers, as well as a considerable body of unpublished data. 
 

1. GENERAL PALAEONTOLOGICAL & GEOLOGICAL REFERENCES 
 
ALLABY, A. & ALLABY, M.  1991.  The concise Oxford dictionary of earth sciences.  41pp. Oxford University Press, Oxford. 
 
ANDERSON, J.M. (ed.)  2001.  Towards Gondwana Alive.  Promoting biodiversity and stemming the Sixth Extinction.  140 pp.  
Gondwana Alive Society. 
 
ANDERSON, J.M. & ANDERSON, H.M.  1985.  Palaeoflora of southern Africa.  Prodromus of South African megafloras, Devonian to 
Lower Cretaceous, 423 pp, 226 pls.  Botanical Research Institute, Pretoria & Balkema, Rotterdam. 
 
CAIRNCROSS, B.  2004.  Field guide to rocks and minerals of southern Africa.  292 pp. 
Struik Publishers, Cape Town. 
 
CLUVER, M.A.  1978.  Fossil reptiles of the South African Karoo.  54 pp.  South African Museum, Cape Town. 
 
DU TOIT, A.  1954.  The geology of South Africa.  xii + 611pp, 41 pls. Oliver & Boyd, Edinburgh. 
 
FORTEY, R.  1997.  Life – an unauthorised biography.  A natural history of the first 4, 000, 000 years of life on Earth.  399 pp.  Flamingo / 
Harper Collins, London. 
 
GOULD, S.J. (ed.) 1993. The book of life. 256 pp. Ebury Hutchinson, London.  
 
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. 
 
JOHNSON, M.R., ANHAEUSSER, C.R. & THOMAS, R.J.  2006.  The geology of South Africa.  691 pp.  Geological Society of South 
Africa, Johannesburg and Council for Geoscience, Pretoria. 
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MACRAE, C.  1999.  Life etched in stone.  Fossils of South Africa. 305 pp. The Geological Society of South Africa, Johannesburg. 
 
McCARTHY, T. & RUBIDGE, B.  2005. The story of Earth and Life.  A southern African perspective on a 4.6-billion-year journey.  334 pp.   
Struik Publishers, Cape Town. 
 
PLUMSTEAD, E.P.  1969.  three thousand million years of plant life in Africa.  Transactions of the Geological Society of South Africa 72 
(Annexure), 72 pp, 25 pls. 
 
ROGERS, A.W. 1937.  The pioneers in South African geology and their work.  Transactions of the Geological Society of South Africa, 
Transactions of the Geological Society of South Africa 39 (Annexure), 138 pp. 
 
 
SCHNEIDER, G. & MARAIS, C.  2004.  Passage through time – the fossils of Namibia.  159 pp.  Gamsberg MacMillan, Windhoek. 
 
TANKARD, A.J., JACKSON, M.P.A., ERIKSSON, K.A., HOBDAY, D.K., HUNTER, D.R. & MINTER, W.E.L.  1982.  Crustal evolution of 
southern Africa – 3.8 billion years of Earth history, xv + 523 pp., pls.  Springer Verlag, New York. 
 
VILJOEN, M.J. & REIMOLD, W.U. (eds)  1999.  An introduction to South Africa’s geological and mining heritage.  193 pp.  Mintek, 
Randburg. 
 
WHITTEN, D.G.A. & BROOKS, J.R.V. 1972.  The Penguin dictionary of geology. 416 pp. Penguin Books, London. 
 
WHITTOW, J.B.  Dictionary of physical geography.  2nd. Ed.  590 pp.  Penguin Books, London. 
 
 
2. GEOLOGICAL MAP SHEET EXPLANATIONS (EASTERN CAPE) 
 
BRUCE, R.W., KRUGER, G.P. & JOHNSON, M.R.  1983.  Die geologie van die gebied Aliwal-Noord.  Explanation to 1: 250 000 geology 
Sheet 3026 Aliwal-Noord, 7 pp. Council for Geoscience, Pretoria. 
 
COLE, D.I., NEVELING, J., HATTINGH, J., CHEVALLIER, L.P., REDDERING, J.S.V. & BENDER, P.A.  2004.  The geology of the 
Middelburg area.  Explanation to 1: 250 000 geology Sheet 3124 Middelburg, 44 pp. Council for Geoscience, Pretoria. 
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DE DECKER, R.H.  1981.  Geology of the Kokstad area.  Explanation to 1: 250 000 geology Sheet 3028 Kokstad, 22 pp. Council for 
Geoscience, Pretoria. 
 
DU TOIT, A.L. & ROGERS, A.W.  1917.  The geology of part of the Transkei.  An explanation of Sheet 27 (Cape) (MacLear-Umtata), 28 
pp.  Geological Survey / Council for Geoscience, Pretoria. 
 
ENGELBRECHT, L.N.J., COERTZE, F.J. & SNYMAN, A.A.  1962.  Die geologie van die gebied tussen Port Elizabeth en Alexandria, 
Kaapprovinsie.  Explanation to geology sheet 3325 D Port Elizabeth, 3326 C Alexandria and 3425 B, 54pp., 8 pls.  Geological Survey of 
South Africa / Council for Geosciences, Pretoria. 
 
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. 
 
HAUGHTON, S.H., FROMMURZE, H.F. & VISSER, D.J.L.  1937.  The geology of portion of the coastal belt near the Gamtoos Valley, 
Cape Province.  An explanation of Sheets Nos. 151 North and 151 South (Gamtoos River), 55 pp.  Geological Survey / Council for 
Geoscience, Pretoria. 
 
HILL, R.S.  1993.  The geology of the Graaff-Reinet area.  Explanation to 1: 250 000 geology Sheet 3224 Graaff-Reinet, 31 pp. Council 
for Geoscience, Pretoria. 
 
JOHNSON, M.R.  1984.  The geology of the Queenstown area. Explanation to 1: 250 000 geology Sheet 3126 Queenstown, 21 pp. 
Council for Geoscience, Pretoria. 
 
JOHNSON, M.R. & KEYSER, A.W.  1979.  The geology of the Beaufort West area. Explanation to 1: 250 000 geology Sheet 3222 
Beaufort West, 14 pp. Council for Geoscience, Pretoria. 
 
JOHNSON, M.R. & CASTON, D.L.  1979.  The geology of the Kei Mouth area.  Explanation to 1: 250 000 geology Sheet 3228 Kei Mouth, 
7 pp. Council for Geoscience, Pretoria. 
 
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. 
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KARPETA, W.P. & JOHNSON, M.R.  1979.  The geology of the Umtata area.  Explanation to 1: 250 000 geology Sheet 3128 Umtata, 16 
pp. Council for Geoscience, Pretoria. 
 
LE ROUX, F.G.  1993.  Die geologie van die gebied Colesberg.  Explanation to 1: 250 000 geology Sheet 3024 Colesberg, 14 pp. 
Council for Geoscience, Pretoria. 
 
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.  
 
MOUNTAIN, E.D.  1946.  The geology of an area east of Grahamstown.  An explanation of Sheet No. 136 (Grahamstown), 56 pp.  
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