Is Groenvlei really fed by groundwater discharged
from the Table Mountain Group (TMG) Aquifer?
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Abstract
Vankervelsvlei is a unique wetland located in the stabilised dunes east of Sedgefield. Groenvlei is one of a series of 5 brackish coastal lakes along the Southern Cape coast of South Africa, but is the only one disconnected from the sea. It has been
hypothesised that discharge from the underlying Table Mountain Group Aquifer sustains Vankervelsvlei, which in turn
discharges into Groenvlei. This paper critically reviews the conceptual model and information on which the hypothesis
was based. It is argued that the conceptual model is flawed as it does not take account of topographical and geohydrological
conditions prevalent in the area. Analysis of limited hydrochemical data did not explore other possible water sources, and
the electrical conductivity characteristics used to confirm the link between the wetlands and the deeper secondary aquifer
also apply to 56.3% of boreholes located in a variety of aquifer types across the Western Cape Province. No information
is available that supports a link to the Table Mountain Group. Rather, it appears that Vankervelsvlei is sustained by direct
rainfall and there is no hydraulic link between Vankervelsvlei and Groenvlei.
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Introduction
Groenvlei is a brackish coastal lake known for its diverse bird
life and is one of the best venues for large-mouth black bass
angling. It is one of a series of 5 brackish coastal lakes along
the Southern Cape coast of South Africa, but is the only one
disconnected from the sea. It is located about 5 km east of the
holiday town of Sedgefield (Fig. 1). Growing concern about the
impact of proposed development in the vicinity of the nearpristine wetland has highlighted the need to understand the
hydrological functioning of the system.
Roets (2008) researched the wetland in the context of
groundwater dependence of aquatic ecosystems associated with
Table Mountain Group (TMG) Aquifers. Together with Roets et
al. (2008a; 2008b) and Roets (2009), he contends that discharge
from the TMG Aquifer sustains Vankervelsvlei – a unique
wetland located in the stabilised dunes east of Sedgefield – and
thereafter discharges into Groenvlei. A critical review of this
work indicates that the Roets conceptual model is flawed and
not supported by basic geohydrological principles and available
information. This paper evaluates the conceptual model in view
of available information and presents an alternative model that
takes account of existing information.

Description of study area
Groenvlei
Groenvlei has been described by Martin (1956), Fijen (1995)
and Parsons (2008a). It has a west-east elongated shape being
some 3.7 km long and 0.9 km wide. The surface area of the
water body is 2.34 km 2 while the surrounding vegetation in and
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peripheral to the water body covers 1.52 km 2. The lake has a
perimeter of 9 000 m, while that of the total wetland is 11 400
m. The maximum depth of Groenvlei is about 5 m, but much
of the lake is less than 3.7 m deep (Martin, 1956). Groenvlei is
located at an elevation of some 3 m a.m.s.l. on unconsolidated
aeolian sands of Pleistocene and Recent age.
Little information is available regarding the thickness of
the sands or the nature of the underlying geology. The contact between shale and quartzite of the Kaaimans Group and
sandstone and quartzite of the Peninsula Formation of the Table
Mountain Group is covered by sand, but is probably located
directly west of the wetland (Coetzee, 1979). These rocks are at
least of Ordovician age (495-443 Ma). Groenvlei started to form
about 17 000 years ago during the last glacial period. Martin
(1959) postulated that Groenvlei had an estuarine origin, and
was connected to Swartvlei some 5 km to the west about 8 000
years ago. Wind-blown sand deposits covered the area between
Groenvlei and the sea some 6 000 years ago, effectively covering evidence of the lake’s earlier connectivity to the sea.
The lake does not have any influent rivers, and is fed only
by direct rainfall and groundwater inflow (Parsons, 2008a).
This is offset by evaporation losses from the lake surface,
evapotranspiration losses from vegetation in and peripheral to
the water body, and subsurface discharge along the southern
shores. Long-term monitoring of the water level of the lake by
the Department of Water Affairs and Forestry (DWAF, now
the Department of Water and Environmental Affairs) shows
levels ranging between 2.25 m a.m.s.l. and 3.40 m a.m.s.l., with
a median of 2.76 m a.m.s.l. The water level displays an interannual range of about 0.3 m.
Vankervelsvlei
Vankervelsvlei is located about 2 km north-east of Groenvlei,
and was described by Irving and Meadows (1997) as a floating bog. It has no open water and the peat is in the order of
10 m thick. Vankervelsvlei is a rare geomorphological feature
located at an elevation of some 150 m higher than Groenvlei.
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