Groundwater discharges to aquatic ecosystems associated
with the Table Mountain Group (TMG) aquifer:
A conceptual model
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Abstract
This paper reports on a conceptual model that was developed to describe the different groundwater discharge ‘types’ from
the Table Mountain Group (TMG) aquifer, that contributes to the different components of the flow regime in each of the recognised river reaches for streams and rivers associated with the TMG. This model integrates hydrogeological, ecological and
geomorphological understandings into an ecohydrological perspective linking ground- and surface water systems. Through
geospatial intersections of existing GIS layers a GIS model was also developed to highlight the quaternary catchments containing sensitive aquatic ecosystems that could be vulnerable to groundwater use from the TMG.
The conceptual model demonstrates the intimate link between groundwater from the TMG aquifer and aquatic ecosystems in the mountain and foothill reaches of streams and rivers in the Cape Folded Mountains in particular. It also identifies
two primary zones of interaction between groundwater and surface water in the TMG, namely, the ‘TMG aquifer daylightdomain’, located in the recharge zone, and the ‘TMG aquifer surface water interface-domain’, located at the discharge end of
the aquifer.
The conceptual model clearly indicates the difference between real groundwater, and perceived groundwater contributions to streamflow in the TMG. It is the lower flows of the flow regime that will be most vulnerable to groundwater use from
the TMG aquifer in the ‘TMG aquifer daylight-domain’, which are unfortunately also the most important flows from an
ecological perspective. However, any groundwater use from the TMG aquifer will also affect the discharge end of the aquifer,
located far from the higher elevation recharge areas, or the point of groundwater abstraction, in lowland settings in the ‘TMG
aquifer surface water interface-domain’.
The GIS model integrated the conceptual understanding into a management tool by highlight all quaternary catchments
associated with TMG containing sensitive aquatic ecosystems and gave the variable vulnerability for each.
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Introduction
Rivers are an indispensable part of all ecosystems, rendering
many free services to the terrestrial environment, acting as corridors for many ecological processes, and creating linkages for
ecological patterns. However, all aquatic ecosystems derive
most of their characteristics from the catchments that they
drain (Davies et al., 1993). Most of the physical and biological
attributes of river ecosystems are also flow dependent, hence the
need for rivers to retain the natural flow variability that they
evolved with to maintain their ecological integrity (King et al.,
2003; Davies et al., 1993). Therefore it is imperative that rivers
be managed in an integrated manner recognising the full hydrological system.
A recent focus on large-scale groundwater use from the Table
Mountain Group (TMG) Aquifer in the Western Cape Province,
and published information on the intimate link between surface
water and groundwater (Winter et al. (1999); Midgley and Scott,
1994; Ward and Robinson, 1990), prompted aquatic ecologists
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to understand how, and the extent to which groundwater from
the TMG contributes to the surface resources, particularly to
the different components of the flow regime. Groundwater discharge ‘types’ had to be conceptualised in the different river
reaches (or locations in a landscape), and be linked to the flow
regime (hydrology), which is the primary driver of any aquatic
ecosystem. This implied the inclusion of geomorphological
characteristics of each river reaches in the conceptualisation.
Gilvear et al. (2002) support this view by stating that hydrology and geomorphology are intimately related and critical to the
ecological quality of rivers. Aspects like river channel, crosssectional geometry, bed material, size and level of bed, and bank
stability are all controlled by the flow regime.
The purpose of this paper is to present a conceptual model
that was developed to link the different groundwater discharges
to the various components of the flow regime, and indicate
where in the landscape each would dominate. Simultaneously
a GIS model was developed to highlight quaternary catchments
sensitive to groundwater use from the TMG. Both models will
assist ecohydrologists in understanding the spatial occurrence
of the different groundwater discharge ‘types’ contributing to
the flow regime of rivers, and enable the mapping of areas in
the Western Cape Province where conflict might exist over disrupted surface discharges resulting from abstracted groundwa-
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