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Background
The need for development in WIO countries cannot be denied, but development often causes 
unavoidable loss of ecosystem integrity, to the detriment of ecosystem service provision to 
humans. Estuaries are arguably the coastal systems that have been most affected by urban and
industrial development, port and transport infrastructure, agriculture, poor catchment 
management, flow modification, and storm- and wastewater inflows. In the WIO region (and 
elsewhere in so called “developing” countries) these systems also provide key contributions 
to basic needs of coastal communities for subsistence and livelihoods. Development 
trajectories in WIO coastal areas therefore cannot follow those of “developed” countries. 
Estuaries in the WIO region, even transformed systems in urban areas, have to deliver a 
diversity of ecosystem benefits to a diversity of beneficiaries. The challenge is balancing the 
need for development with the need to ensure ecosystem benefits in a region where people 
have a high degree of dependency on the natural environment for their basic needs.

There is a need to adopt management approaches and strategies that protect ecosystem 
integrity. Typically these have included integrated environmental management tools such as 
Strategic Environmental Assessment and Environmental Impact Assessment. Mitigation 
hierarchy is embedded in most large infrastructural development initiatives, but the loss of 
ecosystem integrity is often accepted as an unfortunate but necessary cost of development. 
Conservation strategies and the declaration and expansion of formally protected areas are 
means to ensure preservation of representative natural areas and biodiversity, and to support 
sustainability in fisheries by protecting nursery habitats for exploited species. There is, 
however, a need to do more than protect remaining natural systems and to adopt ideologies, 
principles and approaches to manage modified coastal systems for ecosystem benefits.

This work aimed to explore managing modified systems (estuaries) as a concept, identify 
important abiotic and biotic processes that need to be considered, and suggest key 
management principles that should be adopted.

Methods
We investigated a number of case study systems in South Africa, focussing on a range of 
estuary types on the subtropical east coast. Systems range in the degree to which they have 
been modified by anthropogenic activity and development, but are all highly transformed, 
variously by flow modification, barriers and impoundments, large-scale port development, 
urban development and wastewater inflows. Ecological trajectories were determined using 
various sources of information and data, including published and grey literature accounts of 
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their natural and development histories, aerial photography, biological surveys, specialist 
studies, and environmental flow assessments. Comparison of system types, historic and 
ongoing development pressures, their ecological trajectories and services they provide 
allowed investigation of the potential to manage transformed estuaries to provide ecological 
benefit.

Results
All study systems showed ecological trajectories that diverged from pre-existing natural 
conditions. This is expected and understandable, and in most cases has resulted in a 
concomitant loss of ecosystem services. In some cases, transformations have been extreme to 
the point of system reset, where near-complete habit alteration and replacement has occurred.
While being “unnatural” (i.e. different from pre-existing conditions) and modified, some of 
these systems have functional habitats that have natural analogues in other South African 
estuaries, and that offer ecosystem benefits. Several of these habitat gains are significant at a 
national level.

Conclusions
Management approaches in the different study systems differ, and this has played a role in 
current ecological trajectories and the value of these systems in delivering ecosystem 
benefits. A key consideration when dealing with modified systems is deciding on 
management to either restore or to rehabilitate. This cannot be done without consideration of 
national biodiversity objectives and wider-scale conservation and resource planning, and also 
must consider the likelihood of success of management intervention.

Management objectives for transformed systems may differ fundamentally from those for 
natural systems. Adopting an ideology of managing modified coastal systems to targeted 
objectives that are not necessarily natural must be done with caution. Nevertheless this 
presents some opportunity to improve the collective estuarine resource and to derive greater 
benefit from systems which might otherwise be neglected.


