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ABSTRACT The Benguela Ecosystem has made an imprint on the underlying 
sediments on the continental margin since the Late Tertiary and today the Holocene 
sediments are the product of the modern Benguela Ecosystem and its interaction with 
the adjacent hinterland. The Orange River still builds a wave-dominated submarine 
delta, but wave-driven littoral drift sweeps sand equatorwards to be deflated from 
log-spiral beaches the Namib Sand Sea. A poleward undercurrent carries silt 
and clay polewards towardsCape-Columbine along an extensive belt of terrigenous 
mud. Across the margin, depth-zoned assemblages of benthic foraminiferans and of 
ostracods are useful markers of oceanic water-masses, while planktonic foramini-
ferans are found seaward of the major upwell cells . On the equatorward side of the 
Liideritz upwell cell, diatoms and organic matter dominate the diatom ooze deposited 
on the inner shelf. The diatoms are accompanied by a dysaerobic benthic-foramini-
feran fauna and fish debris from the mass mortalities that are common in summer as 
upwelling slackens. This belt of diatom ooze, flanked by quartzose and then 
micaceous facies along the inner shelf, is one of the only places in the world where 
concretionary phosphorite is forming today. The landward flank of the ooze is 
opal-rich, whereas the seaward flank is organic-rich , because more of the highly 
soluble diatoms dissolve before reaching the greater depths farther out to sea. It is in 
these organic-rich diatom oozes that varved laminae have been cored. A start has 
been made in extracting a palaeoclimatic record from the cores by the study of 
diatoms, foraminiferans (both planktonic and benthic), fish debris, faecal pellets 
(both planktonic and benthic) and aeolian dust (mica and quartz). 

The Benguela Ecosystem thus overlies a fascinating assemblage of marine sedi-
ments, which, for such an inherently variable system, has very distinct patterns 
summarising 'average' conditions, while preserving evidence of rare, but significant 
events, El Niii.os, for example. 

INTRODUCTION 

This review of marine-geological aspects of the Benguela Ecosystem comp-
lements earlier papers on aspects of the phY,sical oceanography (Shannon, 
1985), the chemical oceanography (Chapman & Shannon, 1985), the plank-
ton (Shannon & Pillar, 1986), the fish and invertebrates (Crawford, Shannon 

\ 

-::=.-:-.::.;1 



R 

iffiths, 1988) and the 
11 (1985, pp. 106-112) 
lknguela Ecosystem in 
find it to be essential 

Ocean, based on the 
(Legs 71 to 7 5) of the 
ed as South Atlantic 
\n important feature of 
· the Hydraulic Piston 
f undisturbed sediment 
tss ( 1985) to study the 
high opal (diatoms and 
: eastern Walvis Ridge 
guela Current, whereas 
to an equatorward lati-
orthwards to 17oS over 
: Quaternary sediments 
he & Schrader (1988), 
'leistocene sediments on 
& Rothe, 1986). Dean 
Meyers et al. (1983) and 
ea! variations of calcium 
!diments on the eastern 

al data available for the 
1g on detailed investiga-
rchers, the latter based in 
own Marine Geoscience 
ncorporated the Geologi-
·, which had also been 
niversity of Cape Town 

)F THE MARGIN 

!la Ecosystem (Fig 1) was 
.eir magnificient "physio-
The margin was studied 

ise of H.M.S. HECLA as part 
bathymetry betweeen the 

1mp son (the MGU's foun-
lpson & Du Plessis, \968; 
hymetric profiles between 
vith a bathymetric chart of 
1ental margin off southern 
' the Geological Society of 

'" ... 

20° 

25° 

30° 

BENGUELA ECOSYSTEM . PART VII. 

100 

WALV/S 
SHElF 

\ 
ORANGE 
SHELF 

\ 
\ 
OL/FANTS 

SHELF 

\ 

15° 20° 

BATHYMETRY 

------ Shelf Break 
20° 

25° 

30° 

35°-1 ' 35°S 
I AGULHAS 

100 15° 20°E 

Fig 1.- Bathymetry of the shelf and upper .slope from the eastern Agulhas 
Bank to the Kunene River. 
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South Africa, Simpson (1968) reproduced the National Geographic Magazine 
versions of Heezen & Tharp's ( 1961) physiographic diagrams of all the 
oceans of the world and presented a bathymetry map of the margin and 
surrounding basins in the southeast Atlantic and southwest Indian Oceans. 
This map was drawn by his assistants, Erica Forder and Lesley Shackleton. 
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Fig 3.- Texture of unconsolidated surficial sediments on the shelf and 
upper slope from the eastern Agulhas Bank to the Kunene River. Dashed 

line marks the shelf break. Compare with Shannon (1985, Fig 6). 
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Fig 4.-Composition of unconsolidated surficial sediments on the shelf and 
upper slope from the eastern Agulhas Bank to the Kunene River. Dashed 

line marks the shelf break. 
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Fig 5.-Dominant sand-size components of unconsolidated surficial sedi-
ments on the shelf and upper slope from the eastern Agulhas Bank to the 

Kunene River. Dashed line marks the shelf break. 
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BIOGENIC SEDIMENTS 
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