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These trackways are up to 125cm wide and are the largest, most complex invertebrate trace 
fossils recorded anywhere in the world.  Fossil skeletal remains of similar giant eurypterids are 
known from Early Permian sediments of South America – also submerged beneath the Ecca 
Sea at this time.  Water scorpions had dual respiratory systems for respiring in water as well as 
air.  They probably came onto land to moult and mate en masse, like modern king crabs; the 
terrestrial trackway of a giant sweep-feeding eurypterid was discovered in Scotland in 2006. 
  
Mesosaurid reptiles 
 
The Ecca rocks are famous among palaeontologists worldwide for the numerous intact 
skeletons of the superficially crocodile-like mesosaurid reptiles (Fig. 6).  These were in fact not 
closely related to crocodiles at all, but, like these, were also specialised for an amphibious 
lifestyle (A good example of convergent evolution).  Mesosaurids are the oldest fossil reptiles 
recorded from Gondwana, where they appear to have been endemic or entirely restricted to the 
Ecca Sea, and they are among the earliest sea-going reptiles to evolve anywhere.  Numerous 
complete skeletons of mesosaurids are known from both Southern Africa (RSA, Namibia) and 
South America (Brazil, Uruguay etc).  Their abundant, and often complete, fully-articulated 
skeletons are found embedded in marine rocks far from the contemporary shoreline; they have 
almost certainly not been washed offshore.  (NB. Most mesosaurid skeletons are preserved as 
moulds, since the original bones have been dissolved away by acidic groundwaters.  
Palaeontologists therefore make latex rubber casts of the fossil moulds to recreate the original 
appearance of the skeleton; Figs. 7, 8.) 
 

 
 
 
Mesosaurus adults reached lengths of 40-100cm.  The long, narrow, streamlined snout was 
armed with numerous fine, needle-like teeth that intermeshed with those of the opposing jaw 
(Fig. 7). The dentition was clearly too delicate to handle tough prey, such as adult palaeoniscoid 
fish.  The teeth were probably used to filter out plankton such as small crustaceans from the 
seawater, rather like the baleen plates of modern whales that feed on krill. The nostrils were 
situated not towards the tip of the snout (as seen in crocodiles) but shortly in front of the large 
eye sockets. The neck was long and flexible. The trunk was elongated and weighed down by 
peculiarly thickened, banana-shaped ribs of solid bone (Fig. 8). These may have counteracted 
the buoyancy of the lungs, rather like a diver’s weight belt.  Near-neutral buoyancy would have 
allowed mesosaurids to dive to the seabed without expending a lot of energy.  The hands and 
feet formed broad paddles with claws on the toes, while the tail was long, flattened from side to 
side, and the vertebrae had large projections above and below for the attachment of strong 
muscles.  The front legs were probably used for steering, while propulsive thrust was provided 
by the muscular back limbs and tail.  Small juvenile specimens have been found which lack the 
strange thickened ribs of adults; presumably they were surface feeders.  A meshwork of fine, 
strip-like dermal bones (gastralia) protected the belly region in adults, especially when the 
animals came onto land.  Mesosaurus eggs have never been found in coastal deposits of the 

Fig. 6. Mesosaurus  
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Ecca Sea, but as true reptiles it seems likely that they came ashore like modern turtles to lay 
their air-breathing (amniote) eggs, as suggested by the well-developed gastralia and claws. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  FOSSIL EVIDENCE FOR THE ANCIENT SUPERCONTINENT GONDWANA  
 
Mesosaurus was first discovered in the 1830s near Kimberley, South Africa (but only described 
much later, in the 1860s, by Gervais 1865).  Fossils of the same group were later also found in 
southeastern South America (Frech 1897-1902) and Namibia.  Members of two genera and 
species of mesosaurid reptiles (Mesosaurus tenuidens, Stereosternum tumidum) are now 
known from both Southern Africa and South America.  Since these swimming animals could 
almost certainly not cross deep oceans, the presence of identical species in similar shallow 
marine rocks on both sides of the present Atlantic provided early support for the existence of the 
supercontinent Gondwana and hence continental drift.   The model of an ancient southern 
supercontinent Gondwana is further supported by the distribution patterns of a wide range of 
fossil terrestrial plants and animals across several southern continents as well as India – now 
separated by wide oceans.   
 
Examples from the Karoo Supergroup (Fig. 9) include: 
 

• Mesosaurid reptiles from the Early Permian Ecca Sea of South Africa, Namibia and 
eastern South America (e.g. Brazil) 

• The Glossopteris Flora which occurs throughout Gondwana in sediments of Permian 
age.  This flora was dominated by the primitive seed-fern Glossopteris and thrived in 
high, cool temperate latitudes until the end-Permian mass extinction event. 

• Several genera of Triassic mammal-like reptiles or therapsids, such as Thrinaxodon 
(Antarctica + South Africa), Cynognathus (South Africa + South America), and 
Lystrosaurus.  The last genus occurred almost worldwide in Early Triassic Times (c. 250 

Fig. 7.  Skull of Mesosaurus 

showing fine, needle-like teeth 
Fig. 8.  Trunk and tail of 
Mesosaurus.  Note banana-shaped 

ribs 
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Ma) showing that it could readily migrate overland across the length and breadth of the 
Supercontinent Pangaea.  Warmer global climates probably changed less with latitude 
than in the preceding Permian Period. 

 
 

Fig. 9.   Evidence for Gondwana from the distribution of Permian and Triassic fossils of 
plants and vertebrates 

 
 
 
 

 

Alex Du Toit (1878-1948), the most famous South 
African geologist of all time, was once described as 
“the world’s greatest field geologist”. Long before the 
such ideas were finally accepted by geologists in the 
1960s, Du Toit vigorously promoted the concept of the 
southern Supercontinent Gondwana and continental 
drift based on his extensive field experience in South 
Africa and elsewhere, including his own detailed 
studies of Karoo fossil plants.  His key work on the 
topic was Our wandering continents”, published in 
1937. 

 

Fig. 10.  Alex Du Toit 


