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� paths of oceanic currents are strongly influenced by paths of oceanic currents are strongly influenced by 
seafloor topographyseafloor topography

� Agulhas Current AC, Antarctic Intermediate Water Agulhas Current AC, Antarctic Intermediate Water 
AAIW, North Atlantic Deep Water NADW, and AAIW, North Atlantic Deep Water NADW, and 
Antarctic Bottom Water AABW meet and flow in Antarctic Bottom Water AABW meet and flow in 
opposing directionsopposing directions

� exchange of warm and cold water masses maintain exchange of warm and cold water masses maintain 
global conveyor beltglobal conveyor belt

� => tectonic evolution is of major importance to => tectonic evolution is of major importance to 
understand the evolution of the current systems and understand the evolution of the current systems and 
the Greenhousethe Greenhouse--Icehouse transitionIcehouse transition

�� southern African continental margin represents a southern African continental margin represents a 
crucial gateway within the oceanic circulation systemcrucial gateway within the oceanic circulation system

The gateway south of South AfricaThe gateway south of South Africa
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4.1 * 104.1 * 1066 kmkm3 3 with 10 % with 10 % 
extrusive materialextrusive material



20°E

20°E

22°E

22°E

24°E

24°E

26°E

26°E

28°E

28°E

30°E

30°E

32°E

32°E

34°E

34°E

44°S 44°S

42°S 42°S

40°S 40°S

38°S 38°S

36°S 36°S

34°S 34°S

32°S 32°S

-5
50

0

-5500

-5000

-5
00

0

-5
00

0

-5000

-5
00

0

-5000

-5000

-5000

-5
00

0

-4
500

-4500

-4
50

0

-4
50

0

-4500

-4500

-4
5

00

-4000

-4000

-4000

-4000

-4000

-4000

-4000

-4000

-4
00

0

-4
00

0

-4000

-3500

-3500

-3500

-3
50

0

-3500

-3500

-3500

-3
500

-3000

-3000

-300
0

-3000

-3000

-2500

-2
50

0

-2500

-2500

-2000

-2000

-15
0

0

Ge
or

ge

Po
rt

 E
liz

ab
et

h



ParsieglaParsiegla et al., et al., 
20082008



ParsieglaParsiegla et al., et al., 
20082008



ParsieglaParsiegla et al., et al., 
20082008



ParsieglaParsiegla et al., et al., 
20082008



ParsieglaParsiegla et al., et al., 
20082008



ParsieglaParsiegla et al., et al., 
20082008



ResultsResults

�� Agulhas Plateau and Mozambique Ridge are interpreted Agulhas Plateau and Mozambique Ridge are interpreted 
as Large Igneous Provincesas Large Igneous Provinces

�� Agulhas Plateau was formed  as part of a larger LIP Agulhas Plateau was formed  as part of a larger LIP 
consisting of AP, NEGR, and MRconsisting of AP, NEGR, and MR

�� Agulhas Plateau was formed between 100 and 90 Ma, Agulhas Plateau was formed between 100 and 90 Ma, 
Mozambique Ridge probably earlier but exact age is unclearMozambique Ridge probably earlier but exact age is unclear

�� plate tectonic reconstructions allow only a constricted plate tectonic reconstructions allow only a constricted 
flow in ocean basins, but no interflow in ocean basins, but no inter--ocean exchange ocean exchange 
before 100 Ma before 100 Ma 

�� effect of those bathymetric structures on the currents’ effect of those bathymetric structures on the currents’ 
paths is documented in sediment driftspaths is documented in sediment drifts



Open questionsOpen questions

�� basement petrology and geochemical composition and basement petrology and geochemical composition and 
hence origin of Agulhas Plateau and Mozambique Ridgehence origin of Agulhas Plateau and Mozambique Ridge

�� age of the basement and timing of lava flows relative age of the basement and timing of lava flows relative 
to the separation of Africa and Antarcticato the separation of Africa and Antarctica

�� age and composition of lava flows within the framework age and composition of lava flows within the framework 
of worldwide LIP occurrence and excessive volcanismof worldwide LIP occurrence and excessive volcanism

�� age and composition of sediments on Agulhas Plateau age and composition of sediments on Agulhas Plateau 
and Mozambique Ridge as an indication for the earliest and Mozambique Ridge as an indication for the earliest 
occurrence for modern type circulation occurrence for modern type circulation 

�� the effect of those bathymetric structures on the the effect of those bathymetric structures on the 
paths of AABW, NADW, AAIW, and ACpaths of AABW, NADW, AAIW, and AC


