Living Africa

Ocean—s Resources - Climate

Goals
linking ocean and continent processes from sedimentation histories
linking sedimentation to tectonic uplift and subsidence
changes in climate: upwelling dynamics and continental aridity

ocean current dynamics: Agulhas rings and Benguela upwelling

hydrocarbon generation and migration: methane seeps




Marine Cenozoic Record Precambrian - Jurassic
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Continental Margin Evolution
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Project 3.1 Generation and migration of natural gas

Gesa Kuhimann GFZ — UWC - UCT
Rolando di Primio PASA

Douglas Paton Petro SA

Dave van der Spuy De Beers marine
Brian Horsfield

/

Data Set: 6,000 km 2D seismic profiles, 12 oil

Isopach Map modified from Seranne & Anka _
(2005) after Emery et al. (1975) wells in shelf area (<500m water depth)




Evidence of gas-seepage and mud-volcanoes
(Ben-Avraham et al., 2002)

Methane flux — gas hydrates — energy resource - climate




Seismic profile
showing
seepage of gas
from the
subsurface Iinto
the Atlantic
Ocean

Active kitchen area
generating HC

3D petroleum systems model
Gas flux over geologic timescales — climate
100 Mt methane flux since Jurassic In
southernmost part of the Orange Basin
High-amplitude reflections may correlate to black
shales of Ocean Anoxic Event 3 (80-90 Ma)




Gas leakage — Seismic expression
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Crater-like gas escape structure within Tertiary sediments




HC generation & migration at present day
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Project 3.2 Seismic stratigraphy of the South African margin
Gabriele Uenzelmann-Neben and Philip Schiuter - AWI

Agulhas Passage - Antarctic Bottom Water




Ocean circulation - Climate




Evolution of ocean currents since the Cretaceous

Schltter and Uenzelmann-Neben (2007)




Transkel Basin - Agulhas Drift

High-resolution palaeo-record since Pliocene climate
transition — Int. Ocean Drilling Program proposal




Project 3.3 Neogene palaeoceanography

John Compton, Caren Herbert, James Wiltshire, Rochelle Wigley,
Livuhwani Maake - UCT

Marine — terrestrial connections
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Cenozoic climate:
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Late Cenozoic evolution of the margin




Western Margin

Interglacial (Holocene)
highstand records

Shelf storage of
terrigenous
mud and organic carbon




Orange River Terrigenous Mud Flux

Pre-dam flux (1930-1969) = 49 million tons/yr
(comparable to Cretaceous/Paleogene flux)

1980-1990 flux = 17 million tons/yr
(trapping of sand and coarse silt by dams)

Mean Holocene flux = 6 million tons/yr

(066T ‘e 10 Jouwalg)

Indicates an approximate 8 fold increase
In sediment flux to the western margin




Rain + relief = sediment factory

Drakensberg escarpment

Agriculture — loss of top soils
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Dongas (gullies) — weathered bedrock +
colluvium (Pleistocene valley fill) erosion
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Project 3.4 Past precipitation patterns in South Africa
Hedi Oberhansli, Heinz Wilkes, Tim Partridge GFZ - WITS

Sea surface temperatures — monsoon — orbital cycles
Terrestrial records - speleothems — dune activity




Lake Productivity

Bacteria
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