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peatlands in agricultural landscapes

1. The problem: Palmiet blocks waterways or provides ecosystem 

services

Palmiet peatlands in the agricultural landscape are viewed by farmers as 

problematic. They obstruct the effective passage of water along 

watercourses and therefore promote localized flooding of lands and 

infrastructure, and they trap sediment delivered along watercourses that 

drowns fields and infrastructure with sedimentary deposits.  These events 

are problematic for farmers trying to make a living off the land. Wetlands 

are also often viewed as wastelands that should be put to more productive 

use.  The obvious thing to do is to bring in machinery to drain the wetlands 

and improve the flow of water and sediment through these wetlands. 

2. What are peatlands and why do they form?

Although many definitions exist of what constitutes a peatland, the South 

African perspective is that it is a wetland dominated by organic soils with an 

average organic carbon content of at least 10% throughout a vertical 

distance of at least 20 cm. 

Peatlands occur in environments where the rate of decay of organic matter 

is substantially slower than the rate of organic matter production and 

accumulation (Rydin & Jeglum 2006). Such conditions occur in areas that 

are permanently or near-permanently flooded as plant productivity is high 

due to an abundant water supply and the rate of organic matter 

decomposition is low because soils are starved of oxygen. Additional 

factors that are required for peat formation include the slow flow of water 

through the wetland as this allows organic material to accumulate, and the 

limited input of sediment, as deposition of such sediment overwhelms the 

accumulated organic matter.  

Peat and peatlands are rare in South Africa, but where they do occur they 

are associated with depressions that intersect the regional groundwater 

table on coastal plains, or they occur in areas with catchments of 
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sandstone/quartzite and dolomite.  Areas where peat forms in catchments of quartzite are a result of 

the extremely resistant nature of this lithology to weathering and erosion, such that minerogenic 

sediment yield is low.  In areas where dolomite prevails, abundant subsurface water can be forced to 

surface by impermeable rocks leading to a permanent water supply that once again is free of clastic 

sediment. Given the extensive occurrence of quartzite and dolomite in the Western Cape and along 

the southern Cape, these wetlands are most common in this part of the country.  

2.  What are the main features of southern Cape palmiet peatlands? 

The southern Cape region tends towards a bimodal rainfall pattern with spring and autumn generally 

being the wettest times, although rain can occur at any time of the year.  Mean annual rainfall is 

variable and ranges between 320 and 860 mm, with occasional very high summer rainfall events. 

In many instances, wetlands along the southern Cape are dominated by palmiet (Prionium serratum) 

and the peat in these wetlands is largely derived from this plant (Seiben 2012). It is a remarkably 

robust plant with fibrous stems up to 10 cm thick and a very dense and robust root network. Plant 

species that commonly occur in palmiet peatlands include Wachendorfia thyrsiflora, Callopsis spp., 

Cannamois spp., Psoralea pinnata and Osmitopsis asteriscoides, and these may also be involved to 

some degree in peat formation.  

A photograph of palmiet, named as such because early settlers were unsure whether it was a palm or 

a reed (“riet”).  Its robust growth form with stems up to 10 cm thick is clear. Photograph: N. Job

In the southern Cape, peatlands have been found in deep valleys, typically within or at the base of 

mountain ranges comprised of Table Mountain Sandstone.  These peat accumulations may be as 

deep as 7 or 8 m, including the Goukou wetland (7 m, Job unpublished), the Duiwenhoks wetland 

(6m, Grundling, unpublished) and the upper Kromme River (5 m, Haigh et al. 2002). Through the 

Working for Wetlands programme and the Department of Agriculture, Forestry and Fisheries 

“Landcare programme” (amongst other agencies), several observations have been made of 

degraded deep (>7m) peatland basins, most of which are located at the base of quartzitic Cape Fold 

Mountains, including Tesselaarsdal in the Overberg (King, unpublished), the Tierkloof on the 

Riversdale Plain, (Filmater, unpublished and Bekker, unpublished), and the upper Nuwejaarsrivier on 

the Agulhas Plain (Job, unpublished).

Southern Cape palmiet peatlands are typically long (>10 km) and narrow (< 1 km). For example the 

Goukou wetland near Riversdal is between 200 and 600 m wide and 16 km long. Most palmiet 

peatlands do not have a clearly defined stream channel (Figure 1), which distinguishes them from 

typical Western Cape mountain streams, which are often fringed by palmiet. Where palmiet fringes 
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streams, it forms sporadic clumps along the banks and is rooted in sand and cobble, with some (but 

not major) organic material accumulation due to the fast-flowing nature of these mountain streams.  

In slower-moving zones, palmiet can be seen to span the stream. 

The upper Goukou wetland where palmiet spans the width of the floor of the valley and streams 

are absent, such that the flow of water is spread across the valley during floods.  Photograph: J. 

Buckle

The dense growth of palmiet provides formidable frictional resistance to flood flows, dissipating 

their energy and trapping any sediment. In this respect the plant has been likened to an “ecosystem 

engineer”, where “the occurrence and proliferation of palmiet in foothill streams eventually plugs 

the river, turning the river into a wide valley bottom wetland” (Sieben, 2011).   In this sense, palmiet 

is viewed as a problem plant by some farmers, in that it is thought to block waterways and lead to 

inundation of arable land and infrastructure. Many landowners therefore remove palmiet from 

peatlands to reduce flooding of arable land and infrastructure.

3.  Southern Cape palmiet peatlands in the agricultural landscape

3.1  Benefits of palmiet peatlands

Peatland ecosystems provide a range of ecosystem services that benefit human well-being, which 

depend largely upon the presence of: 
Ÿ the robust plant palmiet that acts as a “superglue” that holds the stream ecosystem in place in 

the face of large floods
Ÿ organic soils that are able to expand and absorb water as water levels rise during a flood, and 

shrink again and release water gradually to the stream as water levels drop after a flood
Ÿ a range of biogeochemical processes that improve water quality, particularly in agricultural 

settings where the return flow of water from irrigated and artificially fertilized lands is enriched in 
plant nutrients.

The ecosystem services provided by these wetlands include carbon sequestration through burial of 

organic matter in peat deposits, flood attenuation, maintenance of base flows, water quality 

enhancement, sediment trapping and erosion control, maintenance of biodiversity and a globally 

unique ecosystem, habitat provision, and fibre and food to sustain human well-being.

Despite their vital role in sustaining human well-being, clearing, draining and degradation of 

peatlands is widespread (Grundling and Grobler 2005).  These impacts negatively affect the ability of 

peatlands to perform valuable ecosystem services, leading to: 
Ÿ Severe erosion in the upper catchment that: 

¡ washes away agricultural land 
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¡ destroys infrastructure 
Ÿ Excessive deposition of sediment in the lower catchment that:

¡ drowns agricultural land and public infrastructure in sediment 
¡ disturbs estuarine and nearshore aquatic ecosystems

Ÿ Flooding of property in a way that is disproportionate to the amount of rainfall
Ÿ Desiccation of the landscape that leads to: 

¡ reduced water availability in the landscape
¡ the release of greenhouse gases and 
¡ the loss of biodiversity

3.2  Conflict between upstream and downstream interests

In the case of the southern Cape palmiet peatlands, some farmers are consistently choosing those 

services that have an immediate economic benefit over more judicious use of natural resources that 

ensures long term provision of a fuller range of benefits. In the most clear cut instance, organic soils 

are viewed as desirable agricultural land despite the fact that changing land use in this way destroys 

the ability of the wetland to provide other ecosystem services.  Furthermore, the ability of the 

landscape to store water is reduced despite mounting need for increased water supply, given the 

change from vegetable-growing to irrigated grasslands to support diary farming.  

Multiple-year droughts have added to the pressure as peatlands are drained or water is abstracted, 

lowering the water table. Given these factors, peat is becoming increasingly exposed such that it 

decomposes, leading to subsidence and loss of carbon and water-storage capacity. 

Over the past few decades there have been activities including agricultural activity, invasion by black 

wattle and the poor location, design and construction of roads and culverts, such that all of the 

wetland and peatland systems in the southern Cape show evidence of modification by humans.  

Many are characterised by deeply incised gullies. The bulk of the eroded sediment is peat. The 

Tierkloof tributary wetland of the Goukou has a gully over 30 m wide and 6 m deep, while the Kruis 

River tributary has also been damaged all the way down its length. Most of the peat wetlands of the 

Vet River have also been lost.  Much of the damage in the Goukou is currently attributed to a rainfall 

event on 22 December 2004, but erosion in the Tierkloof wetland was already described in 1996 and 

prompted the development of a wetland catchment action plan for the Goukou, which has to date 

not been enacted.

A portion of the upper Goukou wetland is situated within a Provincial Nature Reserve, and the 

maintenance of ecosystem integrity is necessary for the conservation of biodiversity and ecological 

processes, which are mandates of the conservation agency entrusted with management of this land 

(CapeNature).  Upstream landowners that negatively affect such natural systems and processes limit 

the ability of the conservation agency to meet its mandate, illustrating the kind of conflict that occurs 

between users of a single water resource.  Conflicts of interest also exist between landowners on the 

coast who are inundated with debris and organic and clastic sediment following floods, and those in 

the upper catchment who accelerate erosion and loss of sediment through inappropriate land uses 

and transformations.

4. Effective governance and access to information 

Given that wetlands and peatlands integrate activities in catchments and are vulnerable to a range 

human activities that may lead to their collapse (Ellery et al. 2009), their conservation and protection 

is vital. Relevant government departments need to respond to land use change and land 

transformation that contravenes existing legislation.  Following erosion events in both the Goukou 

and neighbouring Duiwenhoks catchments as early as the mid-1990's, several meetings were 
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attended by government departments to address this issue, but to date no coordinated action has 

yet been taken to stop wetland degradation.  In this regard there are a series of actions that might be 

considered:

Focus on transgressions. 

Statutory agencies that have a mandate to manage the natural environment in the Western Cape, 

have been active in noting and reporting transgressions.  While one or two cases of clearing of 

palmiet have successfully been halted, several high profile, large-scale actions, including ones 

causing ecosystem collapse, have not seen any action taken by authorizing agencies.  In this case the 

National Department of Agriculture, Forestry and Fisheries, the Western Cape Department of 

Environmental Affairs and Development Planning, the Department of Water Affairs and the National 

Department of Environmental Affairs and Tourism, are the appropriate authorities.  In a case in the 

upper Duiwenhoks River that has seen loss of peat wetland on a scale which should register as a 

national issue, each of the authorising agencies were petitioned by the commenting agency (WC: 

DOA) to take action, given that the WC DOA only has the authority to comment, but not to prosecute. 

The WC: DOA undertook a sustained appeal to all of the authoritising agencies and promoted a public 

awareness campaign through the local newspaper, registering the need for action, but to date there 

appears to have been no positive outcome. 

Over-arching vision for a functioning ecosystem

Thorough catchment action plans were drawn up by CapeNature for a limited number of peatlands, 

possibly as a result of the attention drawn to the alarming scale of erosion of some of these systems in 

the early 1990s.  A very good example is that of the upper Goukou palmiet wetland. The action plan 

included mapping of cultivation within the wetland and compiling an extensive list of actions that 

should be taken.  The plan was supported by a comprehensive set of interviews with all of the 

landowners with properties bordering the wetland. While missing some key biophysical insights that 

might have fine-tuned some of the proposed actions, the action plan offered a robust strategy.  Had 

the plan been enacted over the last eight years, large-scale degradation of this nationally important 

resource would have been prevented, and the associated risk of flooding now faced by farmers and 

the roads department would have been averted.

Rectification

The magnitude of the damage caused for all surrounding farmers when palmiet wetlands are illegally 

cleared requires a prompt and effective response.  The knock-on effects can be devastating, but the 

perpetrators are unfortunately not held responsible by the law.  Furthermore, in the few cases that 

were successfully halted, there has been no successful rectification such that damaged areas 

continue to undermine the integrity of the wetland at a scale far greater than the initial action.  

5.  Areas for policy intervention

Summary of legislation for landowners and public officials

Legislation pertaining to wetlands is fragmentary and ranges from international law (given that South 

Africa is a signatory to the Ramsar Convention) to national, provincial and even local laws, policies 

and by-laws.  Furthermore, legislation pertaining to wetlands can be found in a wide range of Acts 

such as the National Constitution, the National Water Act, the National Environmental Management 

Act and the Conservation of Agricultural Resources Act (amongst others).  This makes it difficult for 

private individuals, practitioners and the general public to engage meaningfully with the legislation, 

and even enforce it. There is thus need for a systematic and easily accessible summary of legislation 
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and its intent, written in accessible language and widely disseminated.  This should be done by the 

national agency Working for Wetlands.

Wetland delineation and mapping

The legislation regarding activities in watercourses is clear, and wetlands are legally classified as an 

integral part of watercourses. Therefore, legislation supports exclusion of human activities from 

wetlands and peatlands. However, wetlands in general, and peatlands in particular, need to be 

mapped in a robust way such that there can be no excuse on the part of private landowners or public 

officials regarding their extent, and conversely, the spatial limits on human activities that must be 

restricted to areas outside of the wetland boundary.  While, in many cases transgressions take place 

deliberately in the full knowledge that an activity is illegal (palmiet grows nowhere other than in 

wetlands), many transgressions may be accidental. Delineation of wetlands is vital so that an 

accurate baseline exists from which transgressions can be clearly determined. It is the starting point 

for succesful litigation which is necessary to prevent further illegal activities. Delineation is best done 

by municipalities in partnership with local officials in the conservation and water resource 

management sectors.

Co-operative governance to promote the wise use of wetlands

The role of wetlands as ecosystems that support human well-being is disproportionately large 

relative to their size, and for the sake of human well-being in an increasingly risky environment, 

wetlands need to be used wisely.  Wise use considers local as well as broader societal costs and 

benefits of particular actions, and the local and personal benefits gained from an action need to be 

weighed against the broader social costs of the same action. The need to develop co-operation 

between individuals, non-governmental agencies, practitioners, scientists, landowners, statutory 

officials and agencies, is vital, and best initiated and led by Provincial co-ordinators of Working for 

Wetlands.

Improved science and science communication

It is recognized that not all wetlands provide the same ecosystem services, particularly since the 

delivery of ecosystem services depends largely on the pattern of water flow into, through and out of a 

wetland (Kotze et al. 2009).  Similarly, not all activities in a wetland have similar magnitudes of impact 

or pose the same threat to wetland integrity.  Understanding the relationship between key features 

of wetlands and their vulnerability to human actions needs to be better understood and 

communicated, so that advice can be given where property and infrastructure are threatened by 

wetlands or by activities in wetlands and their catchments.

Support for local action plans and their implementation

Where individuals and institutions work together to conduct in-depth investigations that lead to the 

production of a set of recommendations or plans, and where these can demonstrably be shown to 

have been consultative and objective, such should be supported by statutory and non-statutory 

agencies for the well-being of people and their environment.  It is a constitutional right to live in an 

environment that supports human well-being, and activities that support this should be supported.

Adoption of catchment scale thinking to wetland management

The framework for wetland management should be the catchment.  Wetlands are expressions of 

processes that happen at the scale of the catchment, and wetland management should therefore be 

undertaken in the context of the catchment as a whole.  Conversely, catchment management that 
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involves changing land cover or land use, needs to be mindful of the vulnerability of wetlands to such 

activities.  

Consultation with and employment of wetland specialists 

Wetlands are complex systems driven by nonlinear processes and interactions.  These processes and 

interactions can be unpacked by specialists to address particular problems and issues.  The need for 

consultation with practitioners is crucial if wetland management is to be successful.  Expertise of 

leading South African wetland specialists has been summarized in a set of tools in the Wetland 

Management Series (Dada et al. 2009), and these tools should be used as far as possible to guide 

decision-making where no experts are readily available.  There is also an urgent need to train wetland 

scientists in the country to meet the demands of practitioners and statutory agencies in managing 

wetlands effectively.
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