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SUGGESTIONS FOR RECREATIONAL PLANNING AND USE OF 

THE DUIWENHOKS ESTUARY, SOUTHERN CAPE 

 

By: Ritchie Morris. Environmental Hydrogeologist, Pr Sci Nat. 

 
PURPOSE OF THIS DOCUMENT 

 

This document summarizes some of the key concepts related to recreational planning and carrying capacity 

for estuarine areas. The purpose is to highlight issues of relevance to the Duiwenhoks Estuary. The ideas 

herein can be considered by theHessequa Municipality when developing management guidelines for the 

Estuary.  

 

Recreational Carrying Capacity is a complex management tool requiring 

attention to a broad number of environmental, social and economic issues. 

The theoretical aspects herein are drawn from a post-grad mini-thesis by 

the author (1986) and subsequent work in estuarine (eg Nahoon, East 

London, 1990) and natural areas (eg De Hoop Nature Reserve, 1993). 

They will provide the reader with some ‘fuel for thought’ for the 

Duiwenhoks Estuary’s needs.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION AND BACKGROUND 

 

The establishment of protected areas, such as nature reserves, marine, estuarine or land 

conservancy areas, represents one of a number of strategies designed to restore a balance 

between man and his environment.  Such zones must, however, be seen as an integrated part of 

the region in which they are situated (Garratt, 1984), ie there needs to be a ‘relationship’, which 

can be divided into two broad categories: 

 

• Ecological relationships which refer to the physical and biological interactions within the 

natural environment. The Duiwenhoks estuary and lower river sections, below the road 

causeway, are unique as the river is deeply incised into the Bredasdorp Group geology, thus 

allowing limited access to the estuary. Furthermore, most land bordering the estuary is 

private – see later further discussion. 

• Human relationships which include social, economic and cultural aspects of the 

environment. Again, the Duiwenhoks river is of unique cultural importance to the residents 

and communities that live in this area, especially private landowners, Vermaaklikheid 

residents and the historical settlement of Puntjie on the eastern side of the estuary mouth. 

Mouth of the Duiwenhoks Estuary, April 2004 
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Thus there are several different groups of interested parties, each with their own specific 

interests and expectations.  

 

As noted above, access to the river is limited and this is further enhanced by private 

landowners, including the Puntjie settlement, restricting access over their properties. It is 

accurate to report that conflict has arisen in this regard and is likely to continue.  

 

Two public access points are available, one in Vermaaklikheid, and the other closer to the 

mouth. At one time boat launching occurred at both of these ‘informal slipways’, however, 

following damage by erosion caused by severe flooding in 2007 and 2008, the slipway area in 

Vermaaklkiheid was damaged and can no longer be safely used for trailer boat launching. The 

informal slipway at the mouth is still in use, but is in a very poor condition (eroded) and 

becoming unsafe to launch. Both slipways it is understood (pers comm. Mr R Hiseman 

CapeNature) are the responsibility of the municipality. 

 

It must be noted that the lower estuary slipway and public access along the adjacent river 

banks in this area I understand is also on private land, owned by Mr P Rall, a farmer in the 

area. Access has occurred at this point for many years and it could (probably) be successfully 

argued that the public now has a ‘historical’ right of way. Similarly, supported by recent court 

decisions, it could probably be successfully argued that the public also has historical right of 

way to the estuary mouth on both the Puntjie (east) and Basjansbaai (west) sides of the mouth, 

plus the coastal stretch in these areas. 

 

The primary role of protected estuarine areas is the conservation of biotic diversity.  This has 

been identified as one of the actions required to conserve the Earth's vitality and diversity and is 

documented in  "Caring for the Earth:  a strategy for sustainable living" (IUCN, UNEP & 

WWF, 1991).  

 

With South Africa's increasing population, the demand for housing, employment and 

recreational facilities will grow.  Inevitably, this will result in increased pressure on coastal 

areas, particularly estuaries, because of their recreational value (Heydorn and Tinley, 1980).  

Estuaries have been identified as one of the sensitive components of the coastal zone.  

Accordingly, the natural equilibrium of estuarine systems is considered vulnerable to disruption 

by human activity (Council for the Environment, 1989).   

 

Since there is a gradual transition in physical, chemical and biological characteristics within 

estuaries from that of salt water to that of fresh water, this environment is both complex and 

diverse.  It is therefore important that management strategies are implemented which benefit the 

greatest number of people possible, whilst safeguarding the environmental features and 

ecological processes (Council for the Environment, 1989). 

 

Typically one needs to consider two tasks when developing a management plan for an estuarine 

area, namely: 

 

• Task 1: characterization of the resource base and identification of appropriate types of 

utilization; 

• Task 2: procedures and strategies that should be implemented to facilitate and manage 

the utilization of the resource. 
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ASSESSMENT OF RESOURCE BASE 
 

In assessing the resource base of the Duiwenhoks 

Estuary it will be necessary to compile inventories of the 

environment and infrastructure of the estuary and its 

adjacent lands as it is at present.  The environmental 

inventory deals with the physical, biological and socio-

economic environments whilst the infrastructure 

inventory covers both the regional and local 

infrastructure (eg. roads, buildings, water supply, etc).  

Where feasible, use is made of maps and tables to 

present the inventory.  Some of the issues that should be 

included in the resource inventory are: 

 

Physical Characteristics - geology and relief, estuarine 

landforms, channel morphology and bank structure, tidal 

characteristics, water quality, climatic and flooding 

characteristics, biological characteristics.  

 

For an estuarine system to function as a viable ecological 

system, it is important that the following natural 

processes be maintained: 

 

• Physical forces of tides, waves, wind and currents. 

• Mixing of fresh and sea water, sediments and nutrients as a result of tidal flow. 

• Chemical processes, which are dependent on the availability of nutrients and light 

penetration into the water. 

• Biological processes, which are usually a response to the above mentioned processes, 

include plant and animal successions, the formation of communities and food chains.  

These processes and interactions are normally complex.  Should a breakdown in any one 

of these processes occur, the functioning of the estuary will be impaired and one of the 

consequences will be a reduction in the diversity of the biotic component (Heydorn, 1989). 

 

Of key importance for proper ecological functioning of the Duiwenhoks Estuary is the 

determination of the ecological reserve, ie the amount of water that must be allowed to flow to 

the estuarine area from the upper catchment. This has not been determined yet for the 

Duiwenhoks system by the Department of Water Affairs and they have reported that due to lack 

of finances it is unlikely to be considered in the near future. 

 

From a purely recreational use point of view it would be possible to characterize the resource 

base fairly easily using aerial photography and mapping the lower estuary.  

 

Socio-economic aspects - These include: 

 

• History and culture; 

• Economic activities; 

• Infrastructure and facilities 

- Accessibility, 

- Peripheral facilities 

 

Vermaaklikheid 
– historical 
public launch 

site 

DUIWENHOKS 
RIVER AT 

VERMAAKLIKHEID 
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TYPES OF RECREATIONAL ACTIVITIES 
 

Certain recreational activities are generally associated with estuarine areas and Sowman (1984 

and 1986) finds that the most popular activities pursued in an area will depend on prevailing 

environmental conditions and preferences of the recreational population.  It should be noted that 

temporal changes in activity types do occur, depending on the season of year, climatic 

conditions and tidal state. The Duiwenhoks is subject to most recreational pressure over holiday 

periods, especially Christmas-New Year and Easter, plus long weekends in summer.  

 

In Table 1 below, the preferential order of recreational activities pursued in the Nahoon Estuary 

study area are listed – for example.   

 

TABLE  1 :  TYPES OF RECREATIONAL ACTIVITIES 

(Nahoon Estuary study by R Morris) 

RANK ACTIVITY 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14  

Walking/Birdwatching 

Swimming 

Sunbathing 

Fishing from shore 

Rowing/Canoeing 

Picnicking 

Fishing from boat 

Boardsailing 

Waterskiing 

Bait collecting 

Power boating 

Rubber ducks 

Hobie cats 

Photography 

 

Regarding each of the above activity types, the following needs to be ascertained for the 

Duiwenhoks River – surveys and questionnaires form the most reliable method of collecting 

these data: 

 

• The intensity of each of the recreational activities; 

• Distribution of recreational activities and recreational trends; 

• Impact of Recreational Activities; 

• Compatability of recreational activities 

 

Before assessing the compatibility of recreational activities it is necessary to classify these 

activities according to their behavioral patterns, spatial requirements and likely effects on each 

other and on the resource which they utilize.  Morris (1986) identified three distinct groupings, 

which have some correlation between the degree of activity and the functional requirements. 

The degree of activity ranges from passive, through moderate to active. 

 

Passive activities include those that require solitude and a peaceful environment, open expanses 

of water and beach, vegetated areas etc.  These passive activities do not interfere with or 

dominate over other activities and have less affect on the environment than activities such as 

powerboating. They include swimming, walking, birdwatching, canoeing and sunbathing.  At 

the other end of the spectrum are the active recreational types, which do impinge on other 

NOTE: although power boating on the 

Nahoon Estuary was one of the more 

complex and emotional issues, it actually 

ranked low in terms of ‘majority 

preference’. Gathering valid data to arrive at 

this ranking is very important. 

Canoeing is a passive 

recreational activity 
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activities and in the long term may have a detrimental affect on the ecology of the system. 

These activities include powerboating, waterskiing and the use of off-road vehicles. 

 

Moderate activities include fishing, sailing and controlled bait collecting.  On the passive to 

active scale, the further apart the recreational types, the greater the degree of incompatibility 

and conflict that will exist between them.   

 

Pigram (1983) defines compatibility as: "The degree to which two or more activities can co-

exist in the use of a given recreational resource". The degree of incompatibility is, in part, a 

function of the activity, the manner in which it is practised and the characteristics of the site or 

resource involved.  Certain activity practice can be managed to make them more compatible. 

 

Deciding on the right mix of recreational activities 

 

Selection of the appropriate set of utilization options is made by 

applying concepts such as: 

 

• recreational opportunity spectrum (ROS);  

• recreational carrying capacity. 

 

These are essentially planning tools that are used to facilitate sound 

environmental planning. 

 

Recreational Carrying Capacity 
 

"Recreational carrying capacity is a complex and troublesome concept that incorporates 

principles of the social as well as the physical and biological sciences." (Lime, 1977; Sowman, 

1986). The concept of carrying capacity is concerned with two central aspects namely: 

 

• maintaining the integrity of the resource base, and 

• providing a recreation experience of high quality. 

 

In examining the recreational carrying capacity of the Duiwenhoks Estuary, three categories of 

carrying capacity should be considered. These are: 

 

• physical, 

• ecological and 

• social carrying capacities. 

 

Recreational carrying capacity is influenced to a large degree by the physical layout of the area, 

ie the Duiwenhoks Estuary is long and narrow and forms an incised valley.  The location of 

particular activities within the estuarine area is therefore important when determining the 

carrying capacity.  Zoning of particular activities to specific parts of the estuary may be the 

best method to optimize the carrying capacity.  Only once the carrying capacity has been 

determined are concepts of recreational zoning considered. 

 

Physical carrying capacity 
 

The physical carrying capacity is a design concept and is concerned with the number of units 

(people, cars, boats, etc.) that can be safely accommodated in an area. Determination of the 

Fishing and waterskiing 

do not mix 
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physical carrying capacity is a useful management tool in controlling the use of a facility, viz 

number of visitors that can be accommodated – see discussion on launch sites below. 

  

In determining the physical carrying capacity of the Duiwenhoks Estuary, water-based and 

land-based activities should be looked at separately. One way to control the boating physical 

carrying capacity is to provide a limited number of trailer parking bays and once these are full, 

the boating carrying capacity has been reached. It is of course a difficult quantity to determine 

as one must take into account use by riverside landowners – see later discussion. 

 

Ecological carrying capacity 

 

The ecological carrying capacity is concerned with 

the maximum number of activities and people that 

an area can accommodate before an unacceptable 

or irreversible decline in ecological values occurs.  

Decision-making in this regard is often considered 

controversial, as assessments are partly subjective.  

A further complication is that some ecosystems 

react slowly to recreational pressure, and 

environmental changes may only be apparent at a 

later stage (Sowman, 1986). 

 

Social carrying capacity 

 

The social carrying capacity is concerned with the "quality of the recreational experience".  It is 

also concerned with the visitors' perception of the presence (or absence) of others 

simultaneously using the resources.  An understanding of the value concepts of the community 

and recreationists is essential.  As social carrying capacity requires value judgements, to some 

extent it is personal and subjective. As an example, fishing with one or two people on a section 

of river bank is fun, fishing with 100 people on the same river bank would degrade the quality 

of the experience. 

 

Example of issues related to motor boating 

 

Research undertaken in 1970 in North America by Jaakson (In Pigram, 1983) has shown 

recreational boating activities to be extremely space demanding. It has been shown that the 

spatial requirements for boating vary from 1.2 ha per boat for general boating purposes up to 16 

ha per boat for waterskiing. However, a review of literature revealed that an average of 4 to 6 ha 

of water surface per boat is recommended for safe general purpose boating (Cape Coastal 

Survey, 1973; Tanner, 1973; Pigram,1983; Sowman,1986). 

 

The total water area of the Duiwenhoks Estuary is approximately XX ha but obviously not all 

this is suitable for boating purposes due to depth constraints. If the entire area of the estuary 

were available for boating purposes this would enable Y boats to operate on the estuary at any 

one time. (X and Y need to be determined through a study) 

 

On the ecological carrying side, the question of damage to the environment caused by 

powerboating activities is contentious. Heydorn and Tinley (1980) maintain that bank erosion 

and turbulence from powerboating activities are linked.  Morris (1983) showed that there is an 

increase in the rate of bank collapse in the Nahoon Estuary related to an increase in 

powerboating activities over the Christmas season. Skiing and jetskis resulted in the greatest 

Tidal mudflats near the 

Duiwenhoks Estuary mouth 
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increase. Of key importance though as to whether bank erosion will occur is the nature of the 

boating activity, eg high speed boating and skiing, or pleasure boating – low speed, plus the 

nature of the embankment – gradient, vegetation type, embankment material – rock or mud, 

width of river, etc. It is the opinion of the writer that sections of the Duiwenhoks river do have 

potential for ‘responsible’ power boating, with the possibility of ‘boating on the plane’ in 

certain sections – this obviously needs study and must be backed-up by scientific data and 

taking into consideration social perceptions and desires.  

 

Lime and Stankey (1978) and Heydorn and Tinley (1980) stress that oil and gas pollution from 

outboard motors is a serious problem in estuaries.  Dr D Lord (UPE, pers comm. 1986) stated 

that the problems of oil and gas pollution are exacerbated when the natural flushing mechanism 

of the estuary is unable to cope with the input of pollutants.  Problems in this regard are most 

likely to occur in the upper reaches of the estuary. Tidal influences can play a major part in the 

flushing ability. It goes to say that the ecological reserve, ie the amount of flow coming 

downriver from the catchment, also plays an important role in flushing.  

 

Noise generated by powerboats may also have a negative effect on bird- and fishlife in the 

estuary.  Furthermore, the pollution generated by powerboats may have an adverse effect on 

estuarine organisms, particularly as there is likely to be a deposition of pollutants on the river 

banks associated with the ebb and flow of the tide.  It is considered that powerboating should be 

limited in ecologically sensitive areas, eg mud flats.   

 

Constraints on the location and numbers of powerboats placed by the physical carrying capacity 

should be sufficient to ensure that excessive pressure is not placed on the estuarine 

environment.  In this regard it is therefore imperative that the numbers of powerboats operating 

on the Duiwenhoks Estuary do not exceed that recommended for any ‘peak’ one time. 

 

- Launching sites 

 

The effective control of the number of boats having access to and operating on the Duiwenhoks 

Estuary at any one time is possibly a problem only during peak periods – needs discussion / 

research. However, as the availability of a quality recreational experience becomes known, so 

too will the number of visitors increase to that estuary. This situation has occurred over 

Christmas on the Duiwenhoks when powerboat enthusiasts travelled from Stilbaai to spend the 

day and waterski on the less congested (and silted) Duiwenhoks Estuary. In addition, it soon 

became known that a permit was not (yet) required on the Duiwenhoks, as is the case at Stilbaai 

on the Gouka, and this attracted boaters to the Duiwenhoks. The key is to manage the ‘demand’ 

so that the supply capability of a quality recreational experience is not exceeded. Sowman 

(1986) has found that of the total number of powerboats owned by people having direct access 

to an area, rarely would more than 12% of these boats operate at any one time.  This may be 

slightly different for an estuary such as the Duiwenhoks where many of the boat users are not 

permanent residents but weekend or holiday visitors. Consequently, there will be a greater 

desire to maximize ‘use-time’. It can thus be expected that the percentage use at any one time 

will be higher, by at least a factor of two. Effective and simple methods of controlling the 

number of boats operating on the estuary are as follows: 

• all boats must be registered, both residents and visitors; 

• provision of a limited number of boat trailer parking 

bays at selected and established launching sites.  Once 

all the trailer bays are occupied, then the recreational 

carrying capacity for power-boating has been reached.  

The informal launch site near the 

mouth of the Duiwenhoks River 
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• The number and location of trailer parking bays must take into account the needs of local 

residents who have direct access to the river and those that don’t, plus the needs of visitors 

to the area. 

 

Examples of issues related to canoeing, rowing, sailing and swimming 

 

Heberlein (1977) states that the upper limit of capacity is the amount of physical space available 

for recreation use.  For the activities above, the upper limit of capacity is considered as the 

amount of space required to ensure that the activities are at a density that is efficient and safe for 

the user. 

 

No recommendations could be found in the literature relating to the spatial requirements or 

density limitations for canoeing, rowing, sailing and swimming. For these activities, the 

availability of ancillary shore facilities such as car parks, trailer parks and ablutions often act 

as a control to the physical carrying capacity. The physical carrying capacity of the 

Duiwenhoks Estuary will therefore most likely be governed by: 

 

• a density conducive to the efficient and safe undertaking of the activity; 

• the availability of ancillary shore facilities. 

 

As little conflict exists between the activities in question and they are classed as passive 

recreation types, it is considered that there will most likely be no need at this stage to limit the 

number of people undertaking these activities. 

 

Example of issues related to land-based activities 

 

These include picnicking, sunbathing, walking, bird watching, fishing (shore) and bait 

collection. Pigram (1983) lists walking, bird watching, sunbathing and picnicking as a non-

consumptive resource use, and advocates that active participation should be encouraged.  On the 

other hand, bait collection and fishing are consumptive and if uncontrolled would have a 

detrimental effect on the ecological functioning of the estuary. 

 

Walking, birdwatching and sunbathing often rank high on the list of recreational activities for 

estuarine areas.  The extent to which the estuary is capable of absorbing and withstanding the 

effects of these activities also depends on the standard of facilities such as car parks, 

boardwalks, developed picnic areas and litter facilities. Walking and picnicking activities should 

obviously be controlled in environmentally sensitive areas such as mudflats, unstable slopes, 

etc. 

 

A factor of importance relating to walking is its intensity and the potential for destruction of 

vegetation on the river banks.  Damage to river banks can be reduced if walkers are confined 

to one path which may be protected by either stones or wooden planking.  Such up-grading 

would only be necessary in areas of high density walking, eg access routes or on slopes 

susceptible to erosion. Of these activities, walking and picnicking have the potential to result 

in degradation of the environment through trampling, littering and removal of vegetation 

(firewood).  
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RECREATIONAL ZONING GUIDELINES 
 

Zoning or sub-division of recreational activities to specific areas is a useful management tool in 

that it can assure the perpetuation of a variety of recreational opportunities in an area. The 

reasons for implementing recreational zoning are: 

 

• conflict exists between different recreation types, 

• to provide recreationists with a choice of activities and therefore choice of location, 

• to assure the safety of recreationists, 

• to protect areas that are ecologically sensitive, and 

• to ensure the quality of the recreation experience. 

 

In implementing a zoning plan it is necessary to take several factors and characteristics of the 

area into account. These include: 

 

environmental factors - the physical site and ecology of the area 

human factors - preferences, socio-economic ideals, attitudes and laws 

recreational types - mode, functional requirements, activity type, incompatibility rating. 

 

Zoning can occur in both space and time. Specific zones or sections of the river can be allocated 

for specific use, or rules over use. So to can time zones be allocated for specific use. Time zones 

can be applied to tidal periods and recreational types. 

 

Zoning can only be applied once it is known what the recreational set (demands) are and what 

the ecological carrying capacity of the resource base is. 

 

OTHER ISSUES THAT WILL REQUIRE CONSIDERATION FOR THE 

DUIWENHOKS ESTUARY MANAGEMENT PLAN ARE: 

 

• Operation of rubber ducks in the surf zone of the estuary mouth; 

• Scenic boat cruises – organized cruises – number, size and type of craft, music on-board, 

alcohol use and behaviour, etc; 

• Stop-off and behaviour on private land / river embankment; 

• Access for research activities; 

• Need for policing at peak times, Christmas and Easter; 

• Reporting of incidents – transgressions; 

• Emergency needs, eg snake bite and high speed travel to base – ‘red flag status’. 

• Input from local residents – key issue. 

 

SUGGESTIONS BY THE AUTHOR 

 

☯ A proper scientific study of the Duiwenhoks Estuary is required if the municipality 

wants to understand the resource base, its limitations, its opportunities and marry these 

to the desires of the residents of and visitors to the area. Only through such a study can 

the municipality make an informed and indefensible decision as to how the river use 

should be allocated and managed. 

☯ In the interim, the two public access boat / canoe launch facilities need to be ‘made-

safe’, ie maintained. There is no restriction to undertaking this work in terms of the 

National Environmental Management Act and we make reference to the relevant 

listing notice at the end of this document. Minor maintenance through the provision of 
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some gravel for the slipway surface is required. The access road at the Vermaaklikheid 

public access point requires some attention.  

☯ All power boats that are to be used on the Duiwenhoks Estuary should be required to 

be registered with the municipality. Option should be given to having different levels 

of registration, eg river specific, or multi-river use for those rivers falling under the 

Hessequa Municipality.   

☯ A river safety and policing officer must be allocated to the Duiwenhoks Estuary, 

especially during peak holiday seasons. This person must be given the means to 

carrying out their duties, ie suitable boat, equipment, powers, etc.  

☯ A public awareness and information transfer is required. Eg signage, news articles, 

leaflets handout at peak periods. 
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NEMA extract – listing notice 1 

 

It is only where slipways exceed 50 m2 in size that a Basic Assessment must be done and 

application made for authorisation. In addition, this is for ‘construction’ of such. Maintenance 

of existing facilities would not be triggered by the Act. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
“expansion" means the modification, extension, alteration or upgrading of a facility, structure or 

infrastructure at which an activity takes place in such a manner that the capacity of the facility or the 

footprint of the activity is increased; 
 

Maintenance would not be expansion. 

 
"construction" means the building, erection or establishment of a facility, structure or 

infrastructure that is necessary for the undertaking of a listed or specified activity but excludes 
any modification, alteration or expansion of such a facility, structure or infrastructure and excluding 
the reconstruction of the same facility in the same location, with the same capacity and footprint; 
 

 

 

 


