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Falling sea level during 
the glacials ‐ the shelf 

and coastal plain become 
a continuous feature

Implication: ‘Land Bridges’
Sea level was lower
for 90 % of the time, up to 100 km



Humans and the seafloor

Shipwreck data: 
MacHutchon M.Sc. 

2012



Submerged landscapes

Coastal plain and shelf are continuous

Continental shelf evolution (Marine Geology)

Evidence for Pleistocene sea‐level fluctuations

The continental shelf as a terrestrial landscape

Link to early human use and palaeoenvironments

Developing a methodology to do this



Geomorphic feature Sea level regression Sea level transgression

Rivers Incision Sedimentary infilling

Calcareous coastal dune systems Accretion Redistribution and erosion

Marine wetland environments Facies overprinting Inundation

Sea level: -130 to +10 metres, every 100 ka
Geological processes visible through geophysics: testable ..



The South 
African south 
coast and 
significant 

Middle Stone 
Age  

archaeological 
sites



The South African offshore environment



Simplified geology of the area near Mossel Bay
Bredasdorp Group coastal plain

Robberg Formation at the Mossel Bay Point

Pinnacle Point: Table Mountain
Group sandstones

Cretaceous Enon Formation







Why Pinnacle Point?

Oldest evidence for 
advanced cognition



Oldest evidence for modern 
Cultural behaviour: 167 ka



Mossel Bay continental shelf  geophysical surveys

Base map from de Wet M.Sc. (2013)





Geological mapping on scuba, facilitated by Oceans Research 



Multibeam
bathymetry



Side-
scan 
sonar



Geomorphic Features off Mossel Bay
The continental shelf preserves  recognisable environments

DEPOSITIONAL‐
Evidence for past clastic shorelines:

beaches, dunes, coastal ridges
Evidence for fluvial environments: 

infilled sequences, estuarine/back barrier, meanders

EROSIONAL‐
Evidence for past clastic shorelines:

submerged sea cliffs, incised channels, shoreline features 
of the intertidal zone



Sea cliffs 
offshore of 
Cape St. Blaize 



Mossel Bay aeolianites

500 m

Significant 
dune-building 

events (SA 
coast): 

67 - 80 ka
88 – 90 ka

104 - 128 ka
160 - 189 ka

>200 ka

90 ka



Low relief ridges: palaeobeaches



Incised river channels



Palaeoshorelines and palaeo-coastal zones





2500 m

Ancient lagoon on the shelf



Modern marine sedimentation



Evidence for former land surfaces on the emergent 
shelf

Evidence for wetlands and water resources:
from carbonate, seismic data

Former vegetation? 
inferred from geological substrate

Character of beaches
more linear



Dr Erich Fisher



Beach morphodynamics through time



East West

Aeolianite

Palaeochannel

Holocene sediment wedge

Seafloor Geology: shoreline migrations and archaeological influence 

Shellfish at Pinnacle Point show a 
periodic shift between rocky and 
sandy intertidal zones, e.g. 112 ka 

below

Brown 
mussel 

(Perna Perna)

Sand mussel
(Donax serra)

Alikreukal
(Turbo sarmaticus)

Compressed 34 km long pinger profile





Summary

• We have discovered a well preserved submerged Quaternary 
landscape, shaped by the same processes affecting the modern 
environment

• The geological deposits on the emergent shelf indicate a greatly 
expanded glacial coastal plain

• Shallowly incised, broad, meandering rivers
• Wet, flat submerged landscape compared to the present
• Answers some puzzling questions of human use of this landscape 

from the archaeological record
• These palaeo deposits can be used to project future global change
• ‘Source to sink’ – the continental shelf processes are NB in 

considering the deep seafloor
• The continental shelf is important in the ‘Common Heritage of 

Mankind’ even in a context of modern human evolution 
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