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SOURCE-TO-SEA
MANAGEMENT & REHABILITATION ACTION PLAN FOR THE PRINSKASTEEL / KEYSERS RIVER

1

INTRODUCTION

1.1

Background and Objectives

The Prinskasteel / Keysers River catchment is characterized by varied landownership and
interests. Although much ad hoc rehabilitation and river management work has taken place
within the catchment, under the auspices of both landowners and user / interest groups,
including Working for Wetlands, a catchment approach has however been lacking and each group
has focused on their own core areas. Recently there has been more interaction between these
groups, through the involvement of the Western Cape Wetland Forum and the Sand River
Catchment Forum. It was during these interactions that it became clear that a cohesive
management strategy was required to consolidate and maximize the rehabilitation efforts being
undertaken within the catchment.
As biodiversity issues gain more impetus within the public arena there has also been an
increasing awareness of the possibility of using this catchment as a means of conserving a
relatively moderately impacted riverine ecosystem from its source to the sea. Unlike most of the
urban rivers of Cape Town, the Keysers River is canalized only within a relatively short section,
and even then, canalization has made use of armourflex and other means of lessening the severe
impacts associated with concrete canalization. The river provides many opportunities for
rehabilitation, as shown by the number of individual efforts that are taking place throughout the
catchment. There also exists a strong will among the different stakeholders to create not only a
biodiversity corridor, but one that is also accessible to the public.
In recognition of the above, WET-LAND Solutions, in association with the Freshwater Consulting
Group and Clear Cut Contracts, were appointed by the Table Mountain Fund / WWF to compile an
Action Plan for the Prinskasteel / Keysers River system, with a view to making recommendations
for rehabilitation and management measures that should be implemented to improve biodiversity
and amenity functions.
The present report provides a summary of the ACTION PLAN that was developed as a result of
this finding opportunity. The Action Plan itself is intended to function as a cohesive management
tool to ensure that any funding that becomes available in the future for this catchment can be
appropriately and expediently accessed to maximize the benefit to the catchment and its users.
1.2

Timing of the study

This study took place over the period August 2005 to August 2006, with in situ assessments of
the river corridors taking place between August 2005 and February 2006.
1.3

Products

This report aims only to summarise the approach and major findings of this study. The core
product of the study is the Action Plan, which is essentially a detailed descriptive spreadsheet,
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represented spatially on maps, detailing rehabilitation and management activities for each river
reach assessed, and linked to a rated, prioritised list of actions that needs to be implemented on
the different reaches of the Prinskasteel / Keysers River, in terms of meeting different
management and conservation objectives.
In all, the Action Plan comprises the following:
1
2
3

Product
Summary Report
Action Plan
Field Data
(Habitat Integrity)

4

Photographic Records

5

Maps

1.4

Format
Word Document
Spreadsheet

Printed
3 This Document
3 Appendix 1

Spreadsheet

3 Appendix 2

3

3 Appendix 3
3 Figures 1-7

3
3
3

JPEG files
Spreadsheet
PDF Documents
Arc View shape files
(Arc Map 9.1)

Electronic
3
3

3

Assumptions of the Study

An important assumption that underlies the entire study, and that has coloured most of the
recommendations emanating from this study, is that the long-term future for the present
afforested area surrounding the river reaches upstream of Tokai Road, will be under the
management of South African National Parks. In terms of this scenario, forested areas within this
part of the study area will be cleared, over a phased 20 year period. This scenario has major
implications for the long-term management strategy for the entire catchment, and is likely to
have profound implications for river function, both within and downstream of the afforested
areas.
1.5

The Study Team

The core project team consisted of the following:
•

Dr Liz Day

Freshwater Ecology

•

Dalton Gibbs

Botany and Ecology

•

Marié van Heerden

GIS

•

Mandy Noffke

Project leader, co-ordination and rehabilitation

1.6

Limitations of the study

This study assessed only the major tributaries of the Prinskasteel system, upstream of the M3
highway, and the Keysers River downstream of the M3. Other tributaries that feed into the
Keysers River upstream of the M3, including the Princesskasteel, Grootboschkloof and
Spaanschemat Rivers, were not included in this study, notwithstanding the fact that they are
important contributors to the Zandvlei catchment. Moreover, even within the forestry area of the
Prinskasteel River catchment itself, a number of small streams and seeps may not have been
picked up in this study, which relied on limited time in the field for its assessments.
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2

THE STUDY AREA

2.1

General Description of the Keysers River (From Day 2000)

As can be seen on Figure 1, the Keysers River forms a major sub-catchment of the Sand River
catchment. It rises as a number of tributaries on the east-facing slopes of the Constantiaberg
and Table Mountain, with the main tributaries being the Spaanschemat, Grootboschkloof and
Prinskasteel River systems. This study concerns itself only with the Prinskasteel system, which
has its source area in the Constantiaberg Mountains to the west of the study area, which it
descends as a series of mountain streams, flowing first, in the case of some of the tributaries,
through areas of relatively unimpacted mountain fynbos wetland, before passing through the
extensive stands of pine and Eucalyptus forest, that cover large areas of the eastern slopes of the
Constantiaberg. These forests, which now fall within the Table Mountain National Park, are being
phased out as commercial forestry areas, and on felling of existing stands of timber, responsibility
for the management and utilisation of these areas is ceded to the South African National Parks
(SANParks).
The forestry area under SANParks ownership extends as far as the lower Tokai Forest, east of
Orpen Road, and immediately adjacent to the study area. The lower Tokai Forest has been
declared a Core Cape Flats Conservation Site (Laros 2004), largely on the basis of the remnant
stands of Sandplain Fynbos that occur in the forest, and the high rehabilitation potential of the
remainder of the forest. Like all wetlands in the Cape Metropolitan Area, the Soetvlei wetland
itself is also classified as a Category A (or core) conservation area, in terms of the City’s
biodiversity network (Laros 2004). Downstream of Soetvlei, the Prinskasteel River confluences
with the already combined Spaanschemat and Grootboschkloof Rivers, immediately upstream of
the M3 highway culvert. Downstream of the M3, the river is known as the Keysers River. In
these reaches, it flows within agricultural, business, light industrial and residential areas, as far as
Zandvlei, which it enters just north-east of the Westlake River confluence and some eight
kilometres downstream of its source.
2.2

Biodiversity Significance of the Study Area

The Prinskasteel / Keysers River system is a unique riverine system, both within the Cape Town
Metropolitan Area but also, in the context of the Cape Floristic Region and, therefore, globally as
well. It is the only example of a river system that links mountain fynbos with the low-lying Cape
Flats, and the small remnants of Sandplain fynbos vegetation that still occur in sections of the
lower Tokai Forest. Sandplain fynbos is the most threatened South African vegetation type
(Milton et al. 1999), with less than 1% of its original extent still remaining. The Keysers River
itself is also of high importance, as one of the few remaining rivers within the City of Cape Town
that has not been canalised. It is still associated with broad floodplain wetlands and, in its lower
reaches, with saltmarsh systems that are considered of high conservation significance (Day and
Ractliffe 2002).
The remnant Sandplain fynbos patch in the lower forest as well as all the rivers and wetlands in
the study area have Category A status in the City of Cape Town’s biodiversity network.
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2.3

Defining the Study Area

The study area (see Figure 1) is defined as the catchment of the Prinskasteel River, from its four
tributaries which have their source areas on the Constantiaberg Mountains, and a fifth tributary
that arises in the Constantia winelands, along their reaches within Tokai Forest, into the Keysers
River and finally into the Zandvlei estuary.
For the purposes of this study the main tributaries / streams have been numbered (Stream 1Stream 5). Smaller drainage lines and/or ephemeral minor seasonal streams that were identified
during the study were labeled with letters (e.g. Stream 1b).
Stream 1 is the southernmost tributary of the Prinskasteel River and rises in the Table Mountain
National Park, Silvermine Section, in the vicinity of the Elephants Eye. Stream 4 is the
northernmost tributary arising on the Constantiaberg Mountains, while Stream 5 arises in the
agricultural area on the foothills of the Constantiaberg. Several smaller drainage lines were
identified during the course of the study but only the most significant were assessed in any detail,
the most notable being Stream 3z which was initially thought to be a short drainage line but on
investigation proved to be a significant tributary in the catchment.
Streams have also been divided in terms of geomorphological zones, each of which have been
given a unique Reach Number which can be found on both the Action Plan table (Appendix 1)
and on Figure 2.
For ease of identification and location the Action Plan Table (Appendix 1) also refers to Levels (5
to -1), within the forestry area. These levels refer to the road network present within the upper
slopes of Tokai forest. Level 5 is the road with the highest elevation, with Level -1 corresponding
to the road just above the arboretum and Listers Coffee Shop. These levels are shown in Figure
2.
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3

APPROACH TO THE STUDY

3.1

General Approach

Given that the main aim of this study was to compile an action plan for the Prinskasteel / Keysers
River system, the study relied heavily on field assessments to locate specific areas of impact and
to identify major system drivers and responses at the level of individual river reaches. As a
result, the entire study area had to be evaluated, at a level of detail sufficient to inform a fine
scale action plan, comprising reach-specific activities. At the same time, the extent of the study
area meant that detailed assessments of ecosystem function, species diversity and the presence
or absence of red data or other important taxa was not possible. Instead, the study relied on
broadscale visual assessments, carried out at the level of different reaches.
The following sections outline different methodologies that were used in arriving at the action
plan, which is the core product of this study. As far as possible, the assessments made in this
study incorporated existing data / management recommendations and assessments that were
applicable to the present study objectives, and were accessible in the form of raw data and
published and unpublished reports.

3.2

Division of the Catchment into Assessment Units

As a starting point, the rivers in the study area were divided into geomorphological units.
These units are based primarily on gradient, and are used to classify rivers into broad
geomorphological categories. This division into geomorphological units is shown in Figure 2.
The division of a river into geomorphological units is a useful starting point, since gradient is one
of the driving variables that define key characteristics of aquatic ecosystems. For example, it
affects stream velocity, and hence rates of scour and/or deposition, thereby defining habitat
types and the basic suite of organisms that can occur in a reach; it also affects levels of aeration
and instream cycling of nutrients and other chemical processes.
The reaches of the Prinskasteel / Keysers River system were classified into the following broad
geomorphological zones:
•

Source area - these reaches comprise the relatively flat
to gently sloping seepage wetlands that occur on the top
of the Constantiaberg, and which constitute the source
areas of many of the Prinskasteel River tributaries.

•
Impacted mountain
stream reaches

Source area
wetlands

Mountain stream reaches - the steep slopes of the
upper Constantiaberg give rise to high-energy systems,
with narrow instream habitats, dominated by boulders,
bedrock pools, waterfalls and cascades. The riparian
area in these reaches is characteristically narrow.
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Braided cobble foothills - the mountain
stream reaches give way to stepped sections of
lower-gradient, cobble and gravel foothills,
characterized by multiple braids, that, under
unimpacted conditions, would probably result in
the creation of broad expanses of wetland,
dissected by shallow channels that overtop into
Impacted braided
foothills of the
the surrounding wetland during periods of high
Prinskasteel River
flow. Templates for such habitats occur in the
relatively unimpacted reaches of the Elsies
River tributaries, south of Glencairn (Day and
Snaddon 2005). These reaches are highly vulnerable to erosion – slight downcutting can
result in channelisation that is probably irreversible without intervention. The braided foothill
zone of the Prinskasteel system extends as far as Tokai Road.
Wetland transitional reaches - Day et al.
(1999) used this term to describe many of the
streams that characterize the lower, east-facing
slopes of the Constantiaberg and the Table
Mountain
range.
These
streams
are
characteristically wetland-dominated, and flow
within ill-defined channels, largely as a result of the
sandy substrates that underlie them.
In the
Prinskasteel system, the wetland transitional
reaches occurred in the rivers between Tokai Road and the M3.
•

Wetland transitional reaches
downstream of Tokai Road

•

Lower river reaches – these reaches (also termed
lowland river reaches) are defined by Rowntree (1998)
as low gradient alluvial sand bed channels, with a fully
developed meandering pattern, within a distinct flood
plain. In urban areas, features such as meanders and
floodplains are often lost, as a result of channelisation
and infilling to allow urban encroachment onto natural
floodplains.

Wetlands associated with
channelised lower reaches of
the Keysers River, near the
Westlake Wetlands

Figure 2 shows the extent of each of these reaches along all of the rivers assessed in this study.
This delineation forms the logical basis against which all of the ecological evaluations have taken
place, and into which different kinds of rehabilitation or management activities have been
categorised.
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3.3

Field Assessments

3.3.1

Overview

In situ assessments of each river channel shown in Figure 2 were carried out between August
2005 and February 2006, by walking the length of the channels, and taking note of the following
aspects:
• Condition of the riparian corridor – extent of alien invasion; presence of indigenous species;
contribution of riparian corridor to up- and downstream function, in terms of ecological
connectivity, prevention of erosion, mitigation of catchment impacts, such as inputs of nutrient
enriched runoff; width of corridor (and thus level of function)
• Condition of instream habitats – type of habitats; level of impact in terms of erosion,
sedimentation, invasion by alien vegetation; channel structure, presence of vertical or bank
erosion nick-points
• Water quality – pH, electrical conductivity (EC), turbidity; presence of algae or other water
quality indicators.
• Presence of particular fauna or flora of specific interest – although the scope of this study
specifically excluded the compilation of plant or animal species lists for the assessed rivers,
evidence (e.g. calls, scat and footprints) indicating the presence of particular birds, frogs or
mammals in any reach was noted.
• A hand-held GPS was used to record exact locations of particular impacts, areas requiring
specific and particular intervention and to inform the photographic record.
Specific data were also collected to allow assessments of Habitat Integrity – a measure of the
degree of naturalness of a system. Details of the Habitat Integrity Assessment protocol are
provided in Section 3.3.2.
All of the above data were entered into summary data sheets, and used to produce the riverine
assessment presented in the ACTION PLAN - the main product of this study (Appendix 1).

3.3.2

Description of Habitat Integrity Methodology

Habitat Integrity (Southern Waters 2001) is a measure of the degree of naturalness of a system,
calculated as a percentage, and reported as one of six broad Habitat Integrity categories (Table
1), ranging between Category A (unmodified system) and Category F (critically modified).
Habitat Integrity assessments involve the following procedures:
•

River classification: classification of rivers into broad geomorphological units (as outlined in
Section 3.2). These categories form the basic unit of comparison - further subdivision into
Habitat Integrity Units also takes place, allowing differentiation of river reaches into sections
affected by the same broad impacts (e.g. canalized versus non-canalised sections; mountain
stream through unimpacted indigenous forest versus mountain stream through dense
afforestation)

•

Assessment of Habitat Integrity in each reach, based on a qualitative assessment of a number
of pre-weighted criteria. Each criterion is scored between 1 and 25, with the final Habitat
Integrity score being calculated as a percentage of natural condition. The assessed criteria
are listed below.
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o

water abstraction

o

flow modification

o

bed modification

o

channel modification

o

water quality

o

inundation

o

exotic macrophytes

o

exotic fauna

o

solid waste disposal

o

extent of indigenous vegetation removal

o

extent of encroachment of exotic vegetation

o

bank erosion

The calculated overall habitat integrity scores for each geomorphological unit (subregion or “river
type) are grouped, to allow classification of subregions into Habitat Integrity categories or
reaches. These are defined in Table 1, after Kleynhans (1996), and form one component of the
Present Ecological Status assessments, which are an integral aspect of setting an Ecological
Reserve (or Management) Class as one step in the determination of the Ecological Reserve of a
riverine ecosystem. In the City of Cape Town, these assessments are also currently used in
determining the ecological buffer between a river and the development edge (e.g. City of Cape
Town 2002).
Table 1:

Descriptions of Habitat Integrity Categories (after Kleynhans 1996)

CATEGORY
A
B

C

D
E
F

DESCRIPTION
Unmodified, natural
Largely natural with few modifications. A small change
in natural habitats and biota may have taken
place but the ecosystem functions are essentially
unchanged.
Moderately modified. A loss and change of natural
habitat and biota have occurred but the basic
ecosystem functions are still predominantly
unchanged.
Largely modified. A large loss of natural habitat, biota
and basic ecosystem functions has occurred.
The loss of natural habitat, biota and basic ecosystem
functions is extensive.
Modifications have reached a critical level and the lotic
system has been modified completely with an
almost complete loss of natural habitat and biota.
In the worst instances the basic ecosystem
functions have been destroyed and the changes
are irreversible.

SCORE (%)
90-100
80-90

60-79

40-59
20-39
0
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3.4

Treatment of Assessment Data

3.4.1

Project Databases

Field assessments resulted in the following data, which were summarised in the ACTION PLAN
(Appendix 1), in terms of summary descriptions of
•

each Habitat Integrity reach of every stream assessed

•

the main ecological impacts affecting each reach

•

underlying causes of impacts

•

positive or conservation-worthy aspects of each reach

•

particular points of concern

•

brief overview of rehabilitation objectives

•

suggested rehabilitation techniques or interventions

These spreadsheets were also linked to a GPS coded photographic record of different aspects of
the river reaches – over 850 photographs are available in electronic format in this database.

3.4.2

Data Coding and Presentation of Summary Information

The ACTION PLAN is the core product of this project, since it provides details of river condition,
the root cause of different problems, practical, site-specific recommendations for remediation and
information regarding the existence of, or need for, important up- and downstream linkages
between different river reaches, and the potential for linkages into adjacent conservation-worthy
terrestrial areas. The A3 format of the ACTION PLAN has been designed to provide a summary
of information of the assessed streams in the study area.

3.4.3

Prioritisation of Rehabilitation Interventions

In order to provide summary information that lent itself to a broader-scale assessment of the
study area as a whole, and to allow prioritisation of different rehabilitation strategies, in terms of
different management objectives and availability of funding to address different aspects of
catchment management and rehabilitation, a simple rating system was developed to inform
implementation of the ACTION PLAN.
The rating system was used as follows:
1. Each Habitat Integrity reach was rated in terms of the extent of
•

1

•

erosion

•

water quality impacts.

alien invasion

These three categories were identified during the course of the study as the main drivers of
ecosystem function, and the principle underlying causes of poor river or riparian function. They
1

Note that “alien” invasion in this context includes all plants that have invaded the riverine corridor,
including plantation / afforestation species
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are also very often the categories into which different funding agencies channel funds, designed
to meet different broad objectives. A simple rating system was used to indicate the extent of
impact as follows:
1

Serious to critical impact

2

Medium level of impact

3

Low to negligible impact

Note: Colours correspond to annotations on the maps (Figures 3-5)
From a more positive perspective, two further aspects were also rated, in terms of their potential
for rehabilitation, or for development to meet particular objectives, namely:
•

habitat creation

•

water quality improvement

These aspects were also rated as follows:
1

Excellent opportunity to address this area

2

Moderately important / useful opportunity

3

Poor opportunity, with little potential to have a
marked effect on this aspect of river function

Note: Colours correspond to annotations on the maps (Figures 6 & 7)
2. The urgency with which different rehabilitation and management activities should be
addressed was also rated, this time using a simple four point qualitative rating system A-D, which
was applied to each of the reaches that had already been rated in terms of the extent of impact.
A

Indicates an activity with high urgency – that is, it should be undertaken
immediately, to avoid irreversible or extremely costly impacts in the future

B

Indicates an important activity that should be addressed in the medium to
long-term

C

Indicates an activity which, while ecologically desirable, may be too costly or
technically difficult to implement and should not therefore be prioritised over
other more practical rehabilitation measures, but should be implemented
when circumstances are favorable

D

Indicates an activity that is not required in a reach at present, but that
should be addressed as a mater of urgency if it arises

Note: Graphics correspond to annotations on the maps (Figures 3-5)
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3. The extent and urgency ratings can be interpreted together, to inform prioritisation of
activities, within any activity / rehabilitation category. Thus, when assessing any one activity
category, for example erosion, high priority should be accorded to reaches where:
•

extent is high and urgency is high

•

extent is low and urgency is high.

3.4.4

Data Display

The rated habitat integrity reaches for all of the assessed rivers have been digitally plotted onto
the rivers on the aerial photograph of the study area, to allow relatively rapid dissemination of
catchment level information. Separate covers have been produced for each of the five rated
categories listed above (Figures 3-7). It should be noted that, while these covers do provide
summary, spatially useful information regarding the extent of different kinds of impacts within the
catchment, and the urgency with which each must be addressed, the data on their own are not
useful in informing costing of rehabilitation interventions, the kinds of activities that need to be
implemented on the ground or the reasons underlying the urgency / priority ratings. It is
essential that this level of information should be taken from the detailed ACTION PLAN,
describing each river reach and defining the kinds of activities that need to be implemented.
Thus both major and minor activities, with the same objective, could be rated similarly as of high
urgency and importance for implementation – but the costing and practical implementation of
each could be quite different.
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4

FINDINGS AND RECOMMENDATIONS

4.1

Principles Underlying the Formulation of Assessments and Recommendations
for Rehabilitation

The formulation of an Action Plan for the Prinskasteel / Keysers River system took cognisance of,
and was guided by, the need for:
•

Protection of existing habitats that are deemed of high conservation importance, by
virtue of inter alia their rarity, their contribution to biodiversity in terms of supporting taxa or
communities of particular conservation importance; their ability to provide “ecosystem
services” such as flood attenuation, water quality amelioration and erosion protection

•

Prevention of further degradation to riverine and wetland ecosystems within the study
area,

•

Improvement in ecologically meaningful connectivity of up-and downstream reaches of
the river and adjacent conservation-worthy terrestrial areas

•

Provision for the timeous addressing of impacts to the river system from long-term
changes in landuse

•

Maximizing opportunities for the rehabilitation or even restoration of riverine and
wetland habitat.

The plan also recognizes the fact that availability of funding is likely to be a limiting factor to the
extent to which recommendations made in the ACTION PLAN can be implemented in the future.
At the same time, identification and prioritisation of such activities may facilitate accessing funds
for their implementation.
The following sections summarise the major findings and recommended rehabilitation activities
for each geomorphological unit in each of the assessed rivers. It is not intended as a
comprehensive report on the details of each river, in all of the assessed reaches. Nor is it
intended to detail the recommended rehabilitation and management activities for all of the
reaches – this information can be found in:
•

the ACTION PLAN, which is the core product of this project (Appendix 1)

•

GIS covers (Figures 3–7, also contained in Appendix 1), which graphically present, in
five categories, the ecological assessments undertaken in the whole study area, as
outlined in Section 3

•

the spreadsheet in Appendix 2, which summarises Habitat Integrity Categories for
each of the assessed reaches in the study area

•

Photographs of each river reach, which are provided in electronic format on the
accompanying DVD along with a descriptive spreadsheet (Appendix 3)
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4.2

Source Area

4.2.1

Overview of reach condition in this zone

This zone lies within the Table Mountain National Park, and is the least impacted
geomorphological zone assessed in this study. The source zone is characterized by broad
wetland swathes, characterised by mixed Berzelia -restio communities. There are no defined
channels in the upper reaches of the source zone, with numerous seepage zones contributing to
the slow movement of water across the wetlands as sheet flow. During this process, percolating
groundwater is exposed to fynbos humic soils, resulting in the acidic, tea coloured water that
characterizes the least impacted reaches of the downstream catchment.
This section of the catchment has been recognized as of very high biodiversity importance, both
in terms of its direct contribution to wetland habitat in the region, as well as in terms of provision
of important functional services to the downstream catchment – these include the controlled
release of water into the catchment headwaters, reducing flood volumes in winter and extending
the flowing season during summer, by a slow ongoing release of stored water.
At the time of the assessments made for this report, the level of impact in this zone was low, and
the zone as a whole was assessed as having Category A habitat integrity – that is, it was in a
near-natural condition. Human access was limited to a few footpaths that traversed the top of
the watershed, and an access road across the wetlands in the lower reaches. Of these, the
access road did have a localized impact on wetland function – flows were passed beneath the
road within a single culvert, resulting in concentration of flows and the formation of a single
channel downstream, as opposed to the braided multi-channeled system that characterized the
upstream reaches during high flows.
Upper seep zones of Stream 1
Source area of Stream 1
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4.2.2

Threats to ecological condition of reaches in this zone

The relatively unimpacted condition of this zone means ironically that it is vulnerable to even
slight impacts. The most likely of these would be those associated with increased human access
to the area, and invasion by alien species. At present, alien invasion is limited to isolated
specimens. Increased human access that resulted in the formation of erosion nick-points along
footpaths would increase disturbance in the wetlands, making them more prone to alien invasion
along their edges.

4.2.3

Rehabilitation potential and priorities

The high Habitat Integrity status of this zone means that little action is recommended in terms of
rehabilitation. However, a high priority is accorded to the need for ongoing vigilance in the
monitoring of alien invasion and the removal of even single specimens as and when they appear.
Similarly, points of even minor impact (e.g. erosion) should be addressed as a matter of urgency,
to prevent their escalation into more serious impacts. It is stressed that the classification of this
zone as Category A highlights its vulnerability to even minor impacts, the effects of which in
dropping the reach to a lower Habitat Integrity Category are largely irreversible. This is shown in
Figures 3 and 4, both of which indicate a high level of urgency for implementation of measures
against alien control and erosion, which are however rated at a low to negligible scale of impact
(3). The rehabilitation measures themselves, detailed in the ACTION PLAN, recommend simple
removal of single invasive specimens and monitoring against erosion and alien invasion.
Water quality was not identified as an impact in these reaches at present - Figure 5 shows water
quality as having a low/ negligible extent (green) and with an urgency of implementation rating
of D – i.e. “address in the future, if this impact occurs”.
4.3

Mountain Streams

4.3.1

Overview of reach condition in this zone

Mountain stream reaches within the study area fall into three distinct Habitat Integrity Categories
– those (only one) reaches of relatively unimpacted habitat integrity (Category A), those with
moderate levels of modification (Category C - again, only one reach) and those that are
seriously to critically degraded (Category D – the majority of streams).
Landuse is a major determinant of river condition in the mountain stream reaches, and habitat
integrity is relatively high to near-natural in the mountain stream reaches upstream of the
plantations. The only reach of Category A habitat integrity within the forestry area occurred in
the upper levels of Stream 4, where the riparian fringe was largely intact. Here, riparian
vegetation was largely natural, with very low levels of invasion by alien species, and with nearnatural channel and river bed structure. Relatively unimpacted reaches such as this are rare in
the plantation zone, and of extremely high conservation value. Not only do they provide
increasingly rare afromontane habitat for birds and other animals associated with this habitat
type but, in a rehabilitation context, they also provide essential templates for guiding
restoration/rehabilitation programmes as well as providing potential sources of seed stock for the
artificial revegetation of other presently impacted mountain stream reaches. The upper reaches
of Stream 4 are also potential nodes from which natural colonisation of reaches that have been
cleared of alien vegetation can occur, by means of bird dispersal. One such reach occurs in the
Page 14

Source-to-Sea Management & Rehabilitation Action Plan

upper reaches of Stream 1, between levels 5 and 4, (Reach No 3) where the main detractors
from habitat integrity are loss of indigenous riparian vegetation and localized erosion, but from
which plantation vegetation has largely been cleared.
Unfortunately, reaches such as the upper levels of Stream 4 are rare in the study area.
Afforestation on the upper mountain slopes has had a critical level of impact on stream function,
primarily as a result of large-scale encroachment of plantation trees and other alien species into
and in some cases right across the riparian zone. An equally pervasive impact in these reaches is
the accumulation of logging debris in the channel, from whole trees to felled branches and piles
of brush, all of which contribute to the formation of large debris dams, resulting in undercutting
of river beds and banks and, in some cases, the creation of such deep cuts, overlain by inchannel boulders, that whole stream systems effectively become underground rivers, save for
brief periods during active flooding (e.g. Stream 2, downstream of forestry level 4, Reach No’s
31, 32 & 26). Although debris dams, fallen logs and leaf litter are all features of natural canopied
mountain streams, in the plantation area they are more problematic because:
•

the density of large trees is higher than under natural conditions;

•

debris does not simply result from natural die-off, but from artificial clearing, cutting and
dumping of woody material in or near the river channel;

•

since trees are of a similar age, more mature trees will be available at the same time than in
a natural forest with a range of trees of different ages - thus even natural die-off may result
in larger amounts of material being dropped into the channel within a short space of time;

•

trees such as gums take a lot longer to decompose than many indigenous riverine species –
thus a large gum log / trunk may be in a river channel for many years before it rots away.

The direct effects of afforestation on stream ecosystems are exacerbated by some of the indirect
effects of extensive afforestation, including large-scale abstraction of runoff and drying out of
seepage wetland areas as a result of increased rates of water uptake at a catchment scale. Such
impacts result in shrinkage of wetland areas, while downcutting of stream banks (described
above) results in vertical separation of remnant indigenous riparian areas from the water source.
Most of the mountain stream reaches in the study area had little or no indigenous riparian buffer
area either, making them more vulnerable to external impacts, such as receiving sediment-rich
runoff from eroding plantation access roads, and from slope slumping or other localized erosion
(e.g. Stream 1 was critically impacted in its mountain stream reaches between Plantation Levels 4
and 5 by slumping of an adjacent slope, following fires and alien clearing, with the result that a
section of river was entirely and, in the short to medium term, irreparably destabilized, while the
downstream reaches were severely sedimented, resulting in changes in water- and habitat
quality.
Other point source impacts in the mountain stream zone centered primarily on erosion as a result
of changes in the routing of drainage lines across and beneath roads, resulting in extensive
erosion of slopes and undercutting. The critical/serious rating ascribed for Water Quality in these
reaches (Figure 5) was largely a reflection of the high volumes of suspended sediment carried in
these mountain streams, as a result of extensive erosion of roads and rivers.
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Mountain stream through pine plantation
Indigenous afromontane forest (Stream3)

Another pervasive impact that in many cases started in the mountain stream reaches, and has
been continued downstream, was the diversion of water courses outside of their natural drainage
lines, resulting in perched systems, with little natural buffering, and thus highly susceptible to
erosion. Remnant traces of “lost” sections of stream and/or wetland still occur in places in the
forest.

4.3.2

Threats to ecological condition of reaches in this zone

The habitat integrity of the mountain stream reaches of the Prinskasteel system is at present on a
trajectory of degradation and, without serious intervention, loss of habitat quality and extensive
erosion are likely to increase, with knock-on sedimentation effects downstream. The greatest
threat to river condition lies in ongoing erosion of river beds and runoff of sediment-rich water
from erosion nickpoints along the plantation roads and valley slopes. Not only do these result in
sedimentation downstream and loss of habitat quality in the affected reaches, but they may also
lead to irreversible loss of river function. Severe down-cutting of a river channel, for example,
results in separation of the riparian fringe from its water source, with concomitant shrinkage of
the riparian corridor and a decreased resilience to impacts such as fire.
Ironically, the long-term plan to clear the plantations from the upper catchment, and re-establish
fynbos on the mountain slopes, potentially carries with it the greatest threat to river condition,
including the downstream system. This is because clearing of plantation areas is likely to result
in a potentially dramatic increase in runoff, at the same time that large areas of the catchment,
including areas right up to the channel edge, are destabilised by the clearing process. The
present cover of pine needles or gum tree debris that slows surface runoff is unlikely to perform
this function for long after the plantations have been cleared, leaving large areas of relatively
bare ground, prone to erosion. Without substantial riparian buffers being put in place throughout
the plantation areas, the impact of clearing of the plantation and the accompanying increase in
runoff over the next twenty years is likely to result in increased erosion in the mountain stream
reaches, increased sedimentation downstream and, as a result of decreased attenuation, an
increase in the likelihood of flooding of downstream areas.
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4.3.3

Rehabilitation Potential and priorities

The most pressing rehabilitation measures that have been recommended in this study for the
mountain stream reaches revolve around addressing erosion, not only within the study rivers,
but also on the surrounding mountain slopes, where it is important to establish indigenous
vegetation as fast as possible – note the extent of solid orange and red lines in this river zone, in
Figure 4. In terms of the long-term management of the plantation area as a whole, phased
removal of plantation lots would be recommended, to minimize the extent of disturbed open
space in any one section of a river’s catchment. In some cases, however, the extent of erosion is
considered irreversible, and rehabilitation efforts rather aim to prevent further degradation in
such reaches – the 4th reach on Stream 2 is an example of this situation, where although erosion
receives a “red” rating, showing high intensity of impact, addressing this impact is given a low
priority (address when possible), in recognition of the technical and physical difficulties and cost
entailed in such rehabilitation, where the stream has down cut below the boulder bed.
Two main measures have been proposed, for implementation throughout the mountain stream
reaches of the catchment:
•

Establishment of a 30m indigenous riparian buffer area on either side of each river within the
plantation area – this level of buffering, is based on best practice principles supported by
Mondi forestry guidelines (Kotze 2004). At present such a buffer is absent from virtually all of
the streams assessed in the plantation area. The need for the establishment of riparian
buffers assumes great urgency in light of the identification of future plantation clearing as a
source of impact into unbuffered systems, and in this regard it would make sense for buffer
areas to be cleared and allowed to establish as indigenous corridors, well before clearing of
plantation lots begins. It is understood that there may be reluctance to remove large trees
from buffer areas, due to the costs of clearing. The costs and benefits of failure to remove
these trees should be weighed carefully, at a catchment level, and innovative ways sought to
reduce the effect of these trees on stream systems, while remaining within manageable
budgets.

•

The removal of logs, fallen trees and woody debris from the riparian corridor including the
stream channels themselves is also considered an essential measure to rehabilitate streams in
these reaches, as it will help to prevent ongoing erosion.

In addition, establishment of nodes of indigenous forest along the rivers in cleared areas is
recommended, using a combination of seeding and artificial use of propagules collected from
existing nodes of high quality afromontane vegetation in the area. In this regard, it is
recommended that priority should be given to establishment of fruit- or seed bearing plants that
will attract forest birds, and thus encourage avian distribution of seeds into new areas.
The gradual creation of indigenous riparian buffers along the streams in the study area would
dramatically improve habitat quality in these reaches, by providing corridors of natural
vegetation, extending from the mountain fynbos region towards important terrestrial systems
downstream. It would also improve water quality, given that the water quality variable of most
concern in these reaches is suspended sediment. The assessment of opportunities for
rehabilitation, in terms of both water quality and habitat creation, as shown in Figures 6 and 7,
shows however the interplay between the need for rehabilitation in severely impacted reaches
and the practical likelihood of being able to implement the recommended measures. Where
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linkages with upstream reaches of high habitat integrity will be achieved, and rehabilitation
measures are not likely to be exorbitantly expensive or technically problematic, Habitat Creation
and Water Quality Improvement categories both show “excellent rehabilitation” opportunities. By
contrast, sections of Stream 1 for example, impacted by the hillside slump, and sections of
Stream 2, where the extent of downcutting and the volume of accumulated woody debris in the
stream channel mean that rehabilitation may be financially and technically unfeasible, received
rehabilitation ratings showing poor opportunities (Figures 6 and 7). Other sections of the
mountain stream reaches that received low priority / poor opportunity ratings were the upper
reaches of Stream 4, where the existing stream habitat requires little intervention, and is already
of a high quality. Downstream of this reach, the opportunities for habitat creation are high –
partly because of their increased importance in linking to upstream areas.
4.4

Braided cobble foothills

4.4.1

Overview of reach condition in this zone

The braided cobble foothill reaches of the Prinskasteel River system extend as far downstream as
Tokai Road. In the upper reaches of this zone, stepped sections of braided foothill alternate
initially with steeper mountain stream zones, but the zone gradually becomes more consistent
downstream. Although the lower slopes of the mountains in the Cape Peninsula must have given
rise to extensive reaches of this river type or geomorphological zone under natural conditions,
today there are few examples of unimpacted reaches to serve as a template or reference area
showing the natural characteristics of this zone. Unfortunately, in the case of the Prinskasteel
system, the entire section of this habitat type falls within the lower plantation area, where plant
communities have been so altered from their natural condition that little evidence remains of their
natural characteristics. However, while most of the other streams of this type elsewhere on the
Cape Peninsula have also changed dramatically in terms of bed and channel structure, largely as
a result of channelisation, there are several streams in the Prinskasteel system that have largely
retained their topography within this zone– that is, the flat braiding character of the streams and
what would be, in the absence of the surrounding water-thirsty plantation and other alien plant
species, their associated broad wetland areas. Such reaches have largely been assessed as
Habitat Integrity Category C (Table 1) in the present study and should be seen as of high
conservation value, in terms of their potential for rehabilitation under conditions where they are
no longer surrounded by plantations. Areas of particular importance include the reaches of
Stream 4 that pass through dense gum forest between Plantation levels 0 and -1, and the
reaches of Stream 1 as far as the Arboretum. Both these reaches are still, despite the
surrounding dense stands of mature gums, characterized by broad wetland seepage areas. A
thick groundcover of gum leaves and bark in the case of Stream 4 both stabilises the surface
from erosion as a result of scour, and provides a permeable surface, into which moisture can
soak.
Topographically sound examples of this habitat type are however highly vulnerable to erosion,
which quickly results in channelisation, separation of shallow braided channels from surrounding
wetland areas and a cycle of further downcutting during high rainfall events to accommodate
flood flows in now confined channels. Such impacts are irreversible and, once started,
controllable only using formal intervention measures. Sections of the study area in which such
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downcutting has taken place have thus been categorised as Habitat Integrity Category D
(Table 1). The prevalence of fallen logs, branches and even whole trees in the channels in these
reaches is considered to be the main cause underlying erosion. Large logs, embedded against
the stream bank, act as hard structures that increase stream velocity on one side of the channel,
creating energy vortices downstream, which lead to the start of bank undercutting. Logs and
debris dams that fall across the stream bed similarly concentrate flow, resulting in erosion and
channelisation.
The downstream reaches of the braided foothill zone pass, in the case of all of the assessed
streams, out of the plantation, and into an area where forestry gives way to gardens and
paddocks. The riverine areas in these reaches are densely invaded by kikuyu grass, while sword
fern, nasturtiums, morning glory, cannas and wild ginger all make their appearance in the stream
channels, potentially smothering indigenous riverine vegetation and contributing to the general
habitat integrity class of these reaches as Class D. Alien invasion was thus rated as a high
intensity impact (coded red) for all of the braided foothill reaches. Channelisation increases in
the lower reaches of this river zone. In the case of Stream 4, downstream of the upper
Plantation, encroachment by other land use (e.g. roads, buildings, houses and paddocks) mean
that little remains of the braided wetland areas in any case, and these reaches are considered
irreparably altered. In the case of Stream 1, the channel has cut down between the surrounding
wetland, resulting in gradual drying out of wetland margins, now perched above the effective
water table. However, sufficient space and wetland fragments still remain for rehabilitation of
sections of the channelised system still to be possible, with formal intervention.
Braided foothill zone invaded by pines (St 1)
Downcutting leading to a loss of braiding (St 1)

Water quality, in the lower reaches of the braided foothill zone actually improves in Stream 1,
largely as a result of the decrease in concentrations of dissolved sediment, with distance
downstream of the highly eroding mountain stream and slopes. Thus Figure 5 shows the entire
braided foothill zone in Stream 1 as green (low intensity impact), in terms of water quality. By
contrast, the lower reaches of Stream 4, within the gum plantation, receive nutrient-enriched
runoff via a minor tributary which enters the stream from adjacent agricultural areas.
Downstream of the forestry area, Stream 4 flows past gardens and horse paddocks, has been
coded orange (moderate levels of water quality impact).
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4.4.2

Threats to ecological condition of reaches in this zone

The greatest threats to these riverine ecosystems are, from an ecological perspective, erosion of
the topographically sensitive braided habitats themselves, as a result of the formation of vertical
erosion nickpoints. Factors contributing to this problem include: logs, branches and trees across
and within the river channel; channel constriction, as a result of alien plants that encroach into
the channel margins, restricting the channel and speeding up flows; and human constructions,
such as a horse bridge over Stream 1, just upstream of Tokai Road, which constricts flows into
the lower wetland, cutting off the spread of flows across a wide area of wetland.
Other threats to the river system in these reaches include:
•

ongoing sedimentation, as a result of excessive erosion in the upstream catchment

•

lack of any effective riparian / wetland buffer, which would play a role in reducing runoff and
sedimentation of the channel under conditions of increased runoff, associated with the
planned removal of the plantation. Under conditions of increased flow, channelisation of
these areas would probably increase.

4.4.3

Rehabilitation potential and priorities

Rehabilitation priorities for the braided cobble foothill reaches of the Prinskasteel system centre
on addressing erosion and improving the function of the riparian corridor through this section of
the system. Thus although Figure 4 shows the orange (moderate) ratings for erosion in most
streams in this zone, they all have an implementation code of “immediate”. This is in the context
of the sensitivity of the particular habitat type to erosion, and the fact that unchecked erosion
could result in permanent loss of a rare habitat type. Where erosion has already taken place, and
the stream channel has clearly been identified as in a cycle of downcutting, channelisation and
gradual separation from its wetlands, formal intervention in the form of shallow gabion weirs is
recommended, to halt back-cutting and to allow dissipation of energy downstream. The use of
gabions in these reaches is however a last resort, and prevention of erosion upstream would be
the most beneficial cause of action.
Figure 3 shows the principle preventative mechanism for achieving the rehabilitation priorities
outlined above. That is, through clearing of alien (mainly plantation) vegetation from the riparian
areas, and the creation of setbacks of at least 30m from all stream / wetland edges. The
implications of this recommendation are, however, more complicated in the braided foothill zone,
where the natural water course actually comprises a mosaic of wetland and stream channel, thus
necessitating the clearing of a much wider area of plantation.
The assessment team in this study recommends that removal of all alien vegetation from the
wetland / stream zone should be a long term goal for the entire catchment, including sections
that pass through the plantation area. This said, it is also recognized that enormous costs are
likely to be involved in the removal of the large stands of gums that occur along both streams 4
and 1 in this zone. Such clearing would also need to ensure that large-scale disturbance of the
very topography that these recommendations aim to conserve, does not take place. Taking
cognizance of these factors, the potentially valuable wetland habitat in the gum forest of Stream
4 has only been accorded an implementation rating of C - “address when possible, owing to
technical or financial constraints”. This recommendation limits the opportunity for habitat
creation/rehabilitation in this reach - as shown by the orange rating in Figure 6. By contrast, the
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recommended rehabilitation of Stream 1, which would also involve the removal of a wide band of
mature gums, as well as several of the arboretum trees, has been rated as an important (red)
rehabilitation opportunity. These and other activities designed to address downcutting and raise
the level of channelised stream beds to their abandoned wetland braids (e.g. immediately
upstream of the horse crossing) would all have a significant positive impact on habitat quality.
Clearing of in-channel logs and other large plantation debris has however been recommended for
implementation within this river zone for all streams. This should limit the extent to which further
erosion nick points can be established, and should be seen as an ongoing management cost,
where plantation clearing cannot take place.
Moreover, SANParks representatives have
mentioned in meetings the possibility of setting up a tourism attraction in the form of a canopy
tour, through the gum forest near Stream 1. It is suggested that, if this is considered further,
rehabilitation of sections of gum forest viewed as too expensive to rehabilitate (e.g. the lower
reaches of Stream 4) as an offset for use of sections of the gum forest in alternative commercial
ventures. It is also recommended that any potential routing of canopy swings through the forest
should take cognizance of the need for riparian setback areas along Stream 1.
Clearing of alien vegetation has also not been prioritised for implementation along the lower
reaches of Stream 4, downstream of the Manor House. These reaches are overgrown with weeds
and invasive garden escapees, as well as kikuyu grass. Although the impact of this is significant
(the intensity rating is high (red) in Figure 3), addressing this issue has low priority, given the
effort required to free an area of kikuyu grass, the follow-up work required, and the low impact
such measures would have in this section of the river, compared to the implementation of other
more useful measures elsewhere in the zone.
4.5

Wetland transitional reaches

4.5.1

Overview of reach condition in this zone

This zone of the Prinskasteel River system extends from immediately downstream of Tokai Road,
at the confluence between Streams 1 and 4, as far as the M3 highway, where the river
confluences with the Grootboschkloof/Spaanschemat system from the north, and the
Princesskasteel system, from the south west. The river in these reaches, technically Stream 1, in
terms of the previous river zone descriptions, is now referred to in this report as the Prinskasteel
River.
Impacts to the river system within the wetland transitional zone are markedly different to those
affecting the mountain stream and most of the foothill stream reaches upstream. The gentler
gradient of the wetland transitional zone means that here, as in most urban areas, the river flows
through areas that are more accessible to humans, and urban impacts and recreational
considerations all become predictably more important drivers of river condition.
Typical of many urban rivers, the river in these reaches falls, throughout all but one of its
reaches, within Habitat Integrity Category D – that is, largely modified from its natural
condition. Indeed, the Prinskasteel system in these reaches, which comprises a single main stem
only, fed by occasional minor drainage lines, probably bears little resemblance to its appearance
under natural conditions, when it would probably have been characterized by broad wetland
areas, and a braided, depositing channel, save under flood conditions.
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Soetvlei, perhaps the most natural reach within this zone, has remnant stands of Palmiet reed
Extensive Palmiet reedbeds
(Prionium serratum), located high up the wetland banks.
characterised other rivers in the metropolitan area in the past. The lower reaches of the Hout
Bay River, for example, comprised extensive Palmiet beds, interspersed by braided channels
(Grindley 1982). As water quality decreased, sedimentation increased and abstraction in the
upper catchment increased, this community was displaced by Typha capensis and Phragmites
australis reedbeds – both species that dominate the Soetvlei wetland today.
The upstream reaches of the Prinskasteel River in this zone comprise a single channel, which
flows at the base of a deep, steep sided macro channel, with Tokai Forest to the east and
paddocks and undeveloped but degraded open space on the western side. The forest in this area
is used for picnicking, but the area would, if cleared, could potentially be rehabilitated to
sandplain fynbos.
The extent to which the river flows in its natural course in the first reach of this zone is unclear –
encroachment of the forestry platform into the floodplain edge has certainly occurred, and severe
but localised undercutting of the river bank suggests channel confinement.
The river comprises a range of habitat types, with a single channel, edged by shallow Juncus
kraussii wetland banks, alternating with wide depositing sections, colonized by the alien invasive,
Arundinella sp. These reedbeds, while of low habitat quality, are assumed to have high
functional value in terms of trapping sediment, uptake of nutrients and other pollutants, slowing
down flood spates and contributing to low flows downstream by the slow release of water during
dry periods. The function of reedbeds such as this in flood attenuation is particularly important in
terms of stormwater management of the catchment as a whole. Flooding has been identified as
a problem afflicting the lower reaches of the Keysers River, for which a 2002 flood study (Jeffares
and Green in Day and Ractliffe 2002) recommended that stormwater detention in the upper
catchment was the most effective form of control.
Downstream of one of the Arundinella sp. reedbeds, constriction of the river channel by fill,
assumed to be the remains of an old road crossing, has resulted in the formation of an erosion
nick point and the start of back-cutting into the reedbed. Such erosion occurs periodically along
the stream, contributing to ongoing channelisation, and the probable long-term separation of the
low flow channel from the seasonally inundated Juncus kraussii marginal areas, at the base of the
steep channel. These are important habitats, which contribute substantially to habitat diversity in
these otherwise degraded reaches.
The sharp bend approximately half way along the first reach of the wetland transitional zone
(Figure 2) marks the beginning of wholesale diversion of the Prinskasteel River channel, into an
earth trench, which runs along the plantation edge. Patches of wetland vegetation off the 2left
hand river bank, downstream of an area of wide open space, are the only remnants of what was
probably a broad expanse of wetland which, when viewed on the aerial photograph, probably
flowed in a north easterly direction and, under natural conditions, was part of the feeder
catchment for Soetvlei (Figure 8). This helps to explain the location of stands of Palmiet high
above the present Soetvlei wetland level, where they suggest that, in the past, the wetland
received both greater volumes and potentially velocities of flow. This would be the case if the
Prinskasteel River fed directly into the wetlands, which are presently fed only by seepage
2

by convention, the left hand when facing downstream
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wetlands and runoff channeled down the side of the vineyards on Constantia Uitsig wine farm
(Stream 5 in this study).
The existing diverted channel follows a straight course to Orpen Road. The channel is steep to
vertical-sided, and severely undercut in places. Habitat quality is low, and bank collapse is
particularly extensive in the reaches immediately upstream of Orpen Road. Downstream of
Orpen Road, the channel demarcates sections of plantation, of which the portion closest to Orpen
Road was cleared in late 2004.
Abandoned remnant wetland patch (Stream1)

Erosion in artificial diversion channel (Stream1)

The first section of the channel downstream of Orpen Road comprises a low-flow channel within
a wider trench. Sandbars and shallow marginal areas have allowed the establishment of various
wetland sedge species, although vertical erosion nick points are evident in places along the
channel. The channel follows a right angled turn towards the south east, and flows along the
edge of the remaining gum forest. Large gums closely line both sides of the channel. These
trees undoubtedly have an effect on water availability in the channel - during summer, trickleflow in the upstream reach dries out completely within these reaches. The gums themselves are
not conducive to the establishment of riverine vegetation, and the stream banks and bed in this
section are bare and vulnerable to erosion.
At the end of the gum plantation, the channel is again abruptly diverted, so as to pass along the
south eastern edge of the plantation. In this reach, it flows in the vicinity of the Sandplain fynbos
fragments, which lead towards Soetvlei to the north. A series of depressions, collapsed into a
broad channel, led into the river channel in this area. It is possible that these depressions were
former seepage areas.
This stretch of the river is deeply down-cut and although sections of relatively diverse instream
and marginal wetland vegetation had established themselves along the sandbanks at the base of
the high flow channel, downcutting and headwall erosion along the entire reach were clearly
resulting in destabilization and ongoing erosion of this section of the channel.
The artificial channel converges with Stream 5, downstream of Soetvlei, and flows through horse
paddocks, and across public open space, to its confluence with the other major tributaries that
together form the Keysers River. Immediately downstream of Soetvlei, although extensive
wetlands occur across the broad, flat valley, constriction of flows beneath a road, infilling and
drainage of wetland areas to create drier grazing areas, have all resulted in wetlands of
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profoundly lower diversity than the Soetvlei wetlands. Soetvlei itself is impacted by nutrientenriched water quality from a market garden, cut flower and composting operation, and
potentially runoff from stable and paddock areas immediately upstream of the wetland, by
invasion by alien vegetation, by periodic sewage leakage from a nearby pipeline, by infilling in the
form of a bridal trail across the wetland as and by interruption of longitudinal movement of small
fauna along the river, as a result of a fence across virtually the whole wetland width within the
vlei itself.

4.5.2

Threats to ecological condition of reaches in this zone

The main threats to the present habitat integrity of the wetland transitional reaches lie in the
persistence of headwall erosion nick points along the channel. In the upper reaches of this zone,
these threaten existing wetland habitat, and thus, cumulatively, could have limited impact on
water quality and potentially flooding in downstream reaches. In the diverted reaches
downstream of Orpen Road, uncontrolled headwall erosion is already resulting in a deeply incised
channel, with undercut banks that are a potential risk to recreational users of the forest footpaths
and which will certainly continue to erode and contribute to the downstream sedimentation of
wetland areas and to the loss of soils from the forestry area.

4.5.3

Rehabilitation potential and priorities

The rehabilitation measures proposed for the wetland transitional zone aim at preventing further
habitat degradation and loss of wetland function through erosion; maximizing riparian habitat and
function in degraded areas, improving the function of the riparian corridor in linking up- and
downstream areas, including ecologically important terrestrial areas and restoring, where
possible, wetland habitat that has been lost or degraded as a result of diversion of flows.
Implementation of the following measures is recommended in this river zone:
•

Removal of gum trees lining the river in its diverted reaches, downstream of Orpen Road.
This measure, implemented in conjunction with stabilization of headwall erosion, would allow
the establishment of riverine vegetation in this section of the channel, and has been rated as
a serious impact with a high urgency of implementation (Figure 3).

•

Construction of gabion weirs at selected points along the entire river zone, with the exception
of the section from the start of the stream diversion, to Orpen Road, in order to counteract
ongoing headwall erosion, with a view to protection of existing habitat diversity, maintenance
of riverine function and prevention of further degradation to riverine and wetland ecosystems.
Implementation of this measure has been rated as of high urgency in all of the river reaches
in this zone, although the extent of impact was rated critical in the reaches downstream of
Orpen Road, and of only medium impact in the reaches upstream (Figure 4).

•

Re-diversion of a proportion of the flows from the present diverted channel, into the former
wetland / riverine zone, and conveyance of these flows into Soetvlei. Consideration of this
recommendation should be seen as a project in itself, incorporating specialist hydrological and
ecological input, as well as comment from local landowners and the City of Cape Town. If
implemented, it would potentially create opportunities for the creation of broad wetland areas
in presently under-utilised public recreational areas, improve functioning of Soetvlei and
potentially restore a habitat type that has been virtually lost from the Cape Metropolitan Area,
and is believed to exist today only in the unimpacted reaches of the Elsies River, near
Glencairn. Furthermore, part of this activity could include the provision of off-channel pools
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that can act as breeding areas for the critically endangered leopard toad (Bufo pantherinus);
Overall, this activity scores as an excellent opportunity in terms of its potential for habitat
improvement (Figure 6). In the likely event of increased flows from the upper catchment, as
a result of clearing of the plantation, then this measure would also dramatically increase flood
attenuation, by re-incorporation of Soetvlei into the system.
•

Establishment of the recommended 30m minimum setback area on either side of the river, to
create an effective riparian buffer area between the river and adjacent plantations.
Implementation of this measure contributes to the rating of this reach as having “excellent”
opportunities for habitat creation (Figure 6).

•

Establishment of a vegetated riparian buffer area of 10-20m along Stream 5 in the vicinity of
the market garden / composting area upstream of Soetvlei, aimed at improving the quality of
runoff into the stream. Ideally, the stream in these reaches should also be graded, so as to
achieve gently sloping banks and its banks and bed planted to improve river function.

•

Rehabilitation of adjacent terrestrial areas of potentially high significance, with a view to
maximizing the benefit of the riverine corridor in providing connectivity between disparate
terrestrial areas. In this regard, it is recommended that the 30 m riparian buffer on either
side of the river in the plantation area be extended to 50m on the right hand river bank
downstream of Tokai Road, to allow the potential re-establishment of sandplain fynbos in this
area, and its linkages into the riparian corridor

4.6

Lower river

4.6.1

Overview of reach condition in this zone

Downstream of the M3, the Keysers River flows through Dreyersdal Farm within a steep-sided
earth channel, which is probably maintained by periodic dredging. The channel diverts river
water past the Juncus kraussii wetlands that would once have formed an important part of the
riverine floodplain in these reaches. Ironically, however, the channel probably contributes to the
maintenance of wetland habitat quality in these reaches, since it results in nutrient enriched low
flows bypassing the wetlands, which are now fed primarily by stormwater runoff from adjacent
roads. The wetlands would have high sensitivity to increases in nutrients and loss of seasonality
– mainly because these changes would encourage invasion by other wetland species. The
wetlands are however grazed by cattle, which may be of benefit in controlling the spread of
grasses including Paspalum sp. into the Juncus kraussii patches. Patches of Typha capensis were
noted in the wetland. This species is often indicative of disturbed or permanently wet habitat,
and may be expanding its range slowly within this area. Invasion by Cortaderia selloana was
noted both here and in all the wetlands downstream of the M3.
Downstream of Dreyersdal Farm, the extensive Juncus kraussii wetlands give way to mixed Typha
capensis and Phragmites australis reedbeds on the left hand side of the river. These wetlands
have high functional value, in terms of their capacity for nutrient uptake, flood dissipation and
stormwater retention. Such ecosystem services are however largely limited to the treatment of
local inputs of stormwater, since the river itself continues within its deep channel, separated from
its former floodplain by berms, which have been overgrown with poplars (Popularis canescens)

Page 25

Source-to-Sea Management & Rehabilitation Action Plan

and Sesbania (Sesbania punicea). Informal settlements were established on the margins of the
reedbed – at least during summer.
Steep-sided, channelised stream bypassing
seasonal wetlands at Dreyersdal

Juncus wetland at Dreyersdal Farm

The channel passes north of the Blue Route shopping centre, from where it receives highly
polluted runoff – downstream of a major stormwater channel, water quality in the Keysers River
deteriorates markedly – the muddy substrate was foul-smelling and the water visibly
contaminated at the time of the site visit. Constriction of the floodplain wetlands increases in
these reaches, with the reedbed finally giving way to housing. The channel immediately
upstream of Main Road has been formalised as a stepped high/low flow system. The high-flow
system section has been stabilised with reno mattresses and is vegetated with grass and, in
places, sparse Phragmites australis reeds. It is however probably too high above the low flow
channel to allow establishment of more extensive wetlands.
Downstream of Main Road, the Keysers River runs within a broad, steep-sided earth channel
within the light industrial urban area of Retreat. Although the first few hundred meters of this
reach are lined with Armorflex, siltation of the channel bed allows the growth of reeds and
provides feeding habit for wading birds. The relatively narrow riverine margins in this area and
the surrounding urban area are all prone to flooding as a result of back-up of high flows in the
low gradient river. A flood management study for this reach (Day and Snaddon 2000)
recommended creation of a dual high and low flow unlined channel, coupled with river widening.
This proposal has however not yet been implemented. Working for Wetlands is currently
involved in this section of the river, with activities including bank reshaping and planting of a
localized area off Lily Road.
The river itself throughout its lower reaches supports dense growths of alien aquatic macrophytes
(e.g. Myriophyllum aquaticum), which provide habitat to various fairly hardy macroinvertebrates
and fish, including alien Carp and indigenous Galaxias (Day and Snaddon 2000).
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Example of point source pollution (up stream of
Main Road)
Lower river traversing industrial area (downstream
of Main Road)

Downstream of Military Road, the steep-sided channel passes through remnant seasonal
floodplain wetland, comprising Bulboschoenus maritimus and Juncus krausii flats, with occasional
Sarcocornia salt marsh elements. This wetland mosaic has high importance in terms of habitat
diversity and, like the Dreyersdal wetlands, has probably been protected from the impacts of
nutrient enriched low flows by channelisation of the river and the formation of a shallow berm
along the river edge – probably as a result ongoing dredging of invasive Eichhornia crassipes
(water hyacinth) which is extensive in these reaches.
Removal of invasive alien vegetation from the mosaic wetlands downstream of Military Road,
coupled with the presence of diverse indigenous wetland vegetation along the channel and within
the adjacent wetlands were the main driving variables that led to categorization of the Habitat
Integrity of the lower river downstream of Military Road as Category C. All of the reaches
between the M3 and Military Road were classified as Category D. Figures 3 and 5 show ratings
of both alien invasion and water quality as of high intensity (red) upstream of Military Road, with
alien invasion dropping to medium further downstream. Not surprisingly, given that the lower
reaches of a river are characterized by deposition, erosion was rated as a negligible impact in this
zone (Figure 4), although the steepness of the channel sides in places makes them vulnerable to
localised collapse.

4.6.2

Threats to the ecological condition of reaches in this zone

The principal threats to present habitat integrity in the lower river reaches revolve around water
quality and invasion by aquatic and terrestrial alien plants. Water quality deteriorates steadily
with distance downstream, as suburban, urban and light industrial impacts are added to the
already nutrient-enriched water from all of the tributaries that converge upstream of the M3.
Invasion of important seasonal wetlands (e.g. at Dreyersdal Farm and downstream of Military
Road) threatens these systems, with the main invaders being:
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•

Kikuyu grass (throughout the reaches)

•

Pampas grass (all reaches, but Dreyersdal Farm in particular)

•

Acacia saligna and Acacia longifolia (mainly downstream of Military Road)

•

Popularis canescens and Sesbania punicea (all reaches upstream of Military Road)

•

Aquatic invasion by numerous species of Declared Invaders, including Eichhornia crassipes
and Myriophyllum aquaticum. An indirect threat posed by these species is the ongoing impact
of dredging the channel for weed clearing –this has implications for rehabilitated areas, where
maintaining a gentle bank slope and protection of newly-planted and disturbance-sensitive
plant communities is important.

Increased flooding of the lower river is also likely to increase in time, as clearing of plantations in
the upper catchment takes place. Without implementation of rehabilitation for the upper
reaches, including the establishment of effective riparian buffers, aimed at slowing the rate of
runoff from the steep mountain slopes, increased flooding of low-lying areas, already vulnerable
to flooding, is likely. Ecologically, this has implications for the sustainability of seasonal offchannel habitats, that have, up to now, been largely protected from water quality and quantity
impacts associated with the channel itself. More frequent overtopping of the channel would
saturate these areas more frequently and expose these habitats to increases in nutrients,
potentially increasing their vulnerability to invasion by Typha capensis.
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4.6.3

Rehabilitation potential and priorities

Rehabilitation and management measures recommended for this zone focus on improving water
quality and on conservation of existing habitat that has been identified as of high ecological
importance (that is, the Dreyersdal seasonal wetlands and the wetlands downstream of Military
Road). The following measures are recommended in terms of addressing alien invasion:
•

Clearing of invasive woody vegetation from the channel margins - in the vicinity of the Blue
Route, phased removal accompanied by replanting of indigenous species may need to take
place, if the screening function of the poplars along the berm needs to be retained

•

Removal of key invasive species from important wetland areas – a plan for the removal of
kikuyu grass, and the long-term maintenance of kikuyu-free areas needs to be implemented
at Dreyersdal, before kikuyu spreads irrevocably through the wetland. The ACTION PLAN
recommends the creation of a manageable kikuyu "edge" within the wetland, which could
take the form of a hardened pathway across the wetland - ideally, kikuyu should be removed
as far back as the road edge, but this is probably not achievable in practice

•

Removal of Pampas grass needs to take place as a matter of urgency.

Implementation of the above measures has been rated as of high urgency between the M3 and
the inlet of the stormwater channel upstream of the Blue Route shopping centre, and
downstream of Military Road. It is desirable, but not urgent (i.e. urgency rating C) in the reaches
between these two sections of the channel.
Water quality has been identified as a serious impact that should be addressed with high urgency
(Figure 5) throughout the river reaches. The following measures have been suggested:
•

Installation of low gabion weirs across the channel in the vicinity of the Blue Route shopping
area, and lowering of the left hand river berm in appropriate places, to allow water from the
channel to pass into the extensive reed beds in this area, and so maximize the level of
ecosystem service these wetlands can provide in terms of water quality amelioration. Outlets
back into the channel would need to be provided, and the flooding implications of this
measure for surrounding properties would need to be investigated. A critical aspect of this
recommendation is that it should not be at the expense of important seasonal (Juncus
kraussii) wetlands upstream. Thus back-flooding should be designed such that these
wetlands are not affected.

•

Point sources of pollution into the river should be investigated – the Blue Route shopping area
discharges visibly polluted water directly into the river; liaison with the development should
take place, aimed at reducing pollutants into the river and/or compensating for ongoing
pollution by contributing to the costs of implementing measures aimed at improving water
quality at a catchment level.

•

Establishment of plants along the channel base should be encouraged, to improve bank
stability but also to contribute towards improving water quality.

Most of the recommendations made in the ACTION PLAN regarding wetland habitat quality are
centered on the maintenance of existing important habitat, rather than establishing new habitat.
It was however recommended, with a moderate importance rating (Figure 6), that efforts should
be made to establish a wide, indigenous riparian corridor along the river, to continue the function
of the river as a corridor between its source areas and the sea. In this regard, however, it is
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noted that the M3 itself acts as an effective barrier to the passage of fauna from these reaches
downstream, as does Main Road, although the latter does allow easy passage of aquatic fauna.
Recommendations aimed at maintaining / conserving habitat quality at key nodes include
motivations to:
•

Maintain separation of low flows from high quality Juncus kraussii wetlands in the Dreyersdal
area

•

Allow ongoing grazing of the Dreyersdal wetland by controlled numbers of cattle

•

Remove alien invaders from wetlands

In addition, and with a medium to low level of importance for implementation, the study
recommends:
•

The creation of seasonally inundated wetland habitat in the secondary earth trench adjacent
to the main channel at Dreyersdal, to improve access for wetland fauna between standing
water in the channel and the wetland habitat and to provide isolated breeding pools for
leopard toads

•

The creation of nodes of seasonally inundated marginal vegetation where space permits along
the river channel;

•

Removal of fill and litter from the riverine areas, as these contribute to ongoing degradation
of river in these reaches

•

Secure undeveloped areas alongside the river channel, for incorporation into the riverine
corridor.
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5

REHABILITATION SPECIFICATIONS

The following section provides detailed specifications for the practical implementation of
rehabilitation measures broadly outlined in Section 4.
5.1

Alien Clearing

Invasive alien vegetation species found in the study area are well known and methods for their
control are well established. Table 2 provides a comprehensive, but by no means exhaustive list
of alien plant species found in the Keysers River / Prinskasteel Rivers system. The following
should form the basis of an invasive alien vegetation management plan.
•

Areas with sparse or new infestations should be targeted first.

•

An alien clearing programme is only as effective as its follow up. The area should be divided
up into management blocks and a record kept of cleared sections. After initial clearing,
blocks should be placed into a 6; 12 month and finally an annual follow up programme.

•

Natural events such as fires should be used to deal with the seed beds that have been
activated during the event.

•

Clear rivers from the top down, preventing water borne seed spread.

•

Care must be taken in the application of herbicides used for coppicing tree species;
particularly in the riverine environment – chemicals that are safe for use in and around water
bodies should be selected.

•

In many riverine streams the basic 30m set-back line has not been adhered to for commercial
trees. These set back lines must be applied as part of the reduction in alien vegetation.

5.2

Slash Removal

In a number of places, large quantities of slash from the commercial timber industry have
accumulated. This poses a fire risk in terms of increasing the intensity of the fires as they move
across the site. High intensity fires tend to create heat scars, germinate alien vegetation and
promote erosion and thereby pose an obvious threat to Afro-montane forest restoration; a
vegetation type that only survives in damp fire-proof kloofs.
In order to prevent high intensity fires, levels of slash need to be reduced. This can be done by:
•

Physical removal of cut material from site. This option in most cases is physically difficult and
costly.

•

In some cases the possibility of wood extraction for commercial purposes should be
investigated.

•

Burning smaller slash could be undertaken in cooler, controlled conditions. Hotter fuel loads
could be burnt on raised mesh or in drums, preventing the bulk of the heat from reaching the
soil.

•

Where Afro-montane trees have been planted, adjacent slash must be removed.
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5.3

Erosion

Erosion needs to be addressed in the short term, as the continued loss of topsoil and ground
cover, and the separation of riparian areas from the water table by ongoing downcutting of river
channels threaten future rehabilitation options.
•

Headwall and other erosion lines need to be prioritized in terms of the extent of their further
spread; priority being given to those in which erosion has the potential to cut back the
furthest and deepest.

•

Erosion can be controlled with a combination of vegetation, hard structures (such as gabions,
reno mattresses etc), bio-engineering products (such as eco-sleeves) and geo-textiles.

•

Individual protection baskets may be necessary to protect trees planted in high erosion areas
such as slip faces and river courses.

•

Debris material such as rocks, excess slash and logs, could also be used as infill material in
erosion control measures, although these would not be recommended in stream course
rehabilitation.

5.4

Forest Revegetation

Afro-montane vegetation along mountain streams are confronted with the challenges of fire and
floods, and established vegetation bands need to be able to withstand natural disturbance from
these two sources. In order to assist in the re-establishment of this vegetation, the following can
be applied.
•

Broaden the planting of vegetation across the kloof or ravine to be rehabilitated, and by so
doing establish a wide forest that is better able to absorb the impact of fire.

•

Plant less flammable or succulent species along the forest fringes, such as bitoubos
(Chrysanthemoides monalifera) or sourfig (Carpobrotus edulis).

•

As a secondary barrier, establish slower growing fire resistant species that can resprout, such
as Rhus sp.

•

Plant slow growing afro-montane species close to each other in the centre of the ravine,
concentrating on the dampest areas. Ensure that the canopy closes as soon as possible to
discourage the growth of flammable under-storey vegetation.

•

Pack stones around the bases of slower growing fire prone afro-montane species to reduce
the fuel load. Plant ground creeper succulents such as Carpobrotus over these.

•

Remove excess brush and old slash to reduce fire temperatures.

•

Create pockets for individual trees along the river course. Protect these with rock packing or
gabions where necessary.

•

Establish perches, particularly in sunny areas to attract frugivorus bird species such as Africa
olive-pigeon (Columba arquatrix) and sombre greenbul (Andropadus importunus) that will
introduce seeds of indigenous trees.

•

Re-establish pockets of afro-montane vegetation at strategic points, forcing frugivores birds
to travel between these points, and by so doing distributing seeds in the gaps between.
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5.5

Wetland habitat creation

Opportunities exist along the Prinskasteel river system for the creation of habitats that have
disappeared or have been rendered inactive through alien vegetation, forestry activities and
wetland drainage.
In particular are the possibilities for creating wetland habitats outside the present stream bed.
Such habitats create important breeding sites for amphibian species, provide refuge for species in
flood events and are generally protected from pollution events in the main river.
Such habitat creation opportunities exist in the wetland transitional and lower reaches of the
Prinskasteel / Keysers River. Here the well drained nature of the sandy substrate allows for
lateral movement of the water. This, coupled with the shallow ferrocrete rock structures that
prevent water infiltration, promotes underground water movement and the formation of seepage
zones.
The most dramatic example of such a seepage zone is north of the existing diverted river
channel, in the Lower Tokai plantation area, upstream of Orpen Road (see Figure 8),. Here water
probably once emerged from the ground near to the present sand plain fynbos rehabilitation site.
This seepage zone is now dry and the new artificial course follows the edge of the gum plantings
in the Lower Forest area. Simple back-flooding measures and off-stream scrapes in this section
of the river would allow the lateral movement of water once more and broaden the riverine
corridor. Off stream habitat in this area should create breeding sites for the endangered Western
Leopard Toad (Bufo pantherinus); a critically endangered lowland amphibian species that requires
long standing deep water pools.
Wetland restoration in this area would also facilitate the re-establishment of sandplain fynbos
vegetation; one of the more endangered vegetation types in the fynbos biome.
5.6

Riparian habitat rehabilitation

The existing afro-montane remnant in the upper forest / mountain stream zone should be
protected and re-established in the short term by:
•

ongoing removal of recolonising alien vegetation

•

additional planting of appropriate afro-montane pioneer tree species (refer to Table 3 for
Species List)

•

broadening the forest band through additional planting so as to establish a large enough
forest component to survive the next fire event

•

reduction of the fuel load by removing excess dead material before the next fire event.

The rehabilitation of riverine bank vegetation needs to be linked to the removal of alien
vegetation in riverine corridors. The following guidelines will help with the re-establishment of
riverine vegetation:
•

Off stream pockets and wet seepage areas are needed to promote and protect the growth of
wetland plants.
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•

In areas that will burn, it is important to restore reseeding species along with resprouters, so
as to have a balanced post fire community.

•

Seeds for the site should be sown as soon as possible after a fire and replanting has taken
place.

•

Mixed communities are best rehabilitated through the mimicking of disturbances, such as fires
and floods, which give rise to system regeneration. Planting should thus be coupled with the
correct management disturbance such as a controlled burn or alien vegetation removal and
bank reshaping.

•

Once an area has been reseeded, it should be disturbed as little as possible during the
germination season.
TABLE 2:
COMMON ALIEN PLANT SPECIES FOUND IN THE PRINSKASTEEL / KEYSERS RIVER CATCHMENTS

SPECIES
Acacia cyclops
Acacia mearnsii
Acacia saligna
Arundo donax
Avena fatua
Briza maxima
Canna indica
Cannabis sativa
Cortaderia selloana
Hedychium coronarium
Lagurus ovata
Myoporum tennuifolium (serratum)
Nasturtium officinale
Oenothera rosea
Pennisetum clandestinum
Pittosporum undulatum
Populus canescens
Quercus pinnata
Quercus robur
Rubus fruticosus
Salix babylonica
Sesbanea punicea
Vicia atropurpurea
Vinca major
Xanthium spinosum

FAMILY
Fabaceae
Fabaceae
Fabaceae
Poaceae
Poaceae
Poaceae
Cannaceae
Moraceae
Poaceae
Zingiberaceae
Poaceae
Myoporaceae
Cruciferae
Oenotheraceae
Poaceae
Pittosporaceae
Salicaceae
Fagaceae
Fagaceae
Rosaceae
Salicaceae
Fabaceae
Fabaceae
Apocynaceae
Asteraceae

COMMON NAME
Rooikrans
Black wattle
Port Jackson
Spanish reed
Oat
Lantern grass
Canna
Dagga
Pampas grass
Ginger
Hare's tail grass
Manitoka
Nasturtium
Evening primrose
Kikuyu grass
Australian cheesewood
Poplar
Pin oak
Oak
Bramble
Weeping willow
Sesbanea
Wild lentil
Periwinkle
Burweed

GROWTH FORM
Small tree
Small tree
Small tree
Tall reed clump
Annual grass
Annual grass
Tall clump
Small shrub
Tall grass clump
Shrub
Annual grass
Tree
Groundcover
Creeper
Grass
Tree
Tree
Tree
Tree
Creeper
Tree
Small tree
Annual groundcover
Groundcover
Shrub
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TABLE 3:
COMMON PLANT SPECIES FOUND IN THE PRINSKASTEEL / KEYSERS RIVER CATCHMENTS
COMMON
NAME
Agapanthus
Blousuurkanol
Wild cotton
Wag-n-bietjie
Wag-n-bietjie

SPECIES

FAMILY

Agapanthus sp.(ex hort.)
Aristea c.f thyrsiflora
Asclepias fruticosa
Asparagus capensis
Asparagus rubicundus
Bolusafra bituminosa

Alliaceae
Iridaceae
Asclepiadaceae
Liliaceae
Liliaceae
Fabaceae

Brabejum stellatifolium

Proteaceae

Wild Almond

Tree

Carpobrotus edulis
Cassine peragua
Celtis africana
Chasmanthe aethiopica
Chondropetalum tectorum
Chrysanthemoides monilifera
Cliffortia ferruginea

Aizoaceae
Celastraceae
Celtidaceae
Iridaceae
Restionaceae
Asteraceae
Rosaceae

Sour fig
Bastard saffron
White stinkwood
Suurkanol
Dekriet
Bitoubos

Ground cover
Tree
Tree
Geophyte
Reed clump
Shrub
Creeper

Cunonia capensis

Cunoniaceae

Rooiels

Tree

Curtisia dentata

Cornaceae

Assegai

Tree

Cyathea capensis
Cynanchum obtusifolium
Dipogon lignosus
Ehrharta calycina

Cyatheaceae
Asclepiadaceae
Fabaceae
Poaceae

Tree fern
Monkey creeper
Wilde-ertjie
Polgras

Small tree
Climber
Climber
Annual grass

Halleria lucida

Scrophulariaceae

Tree fuchsia

Tree

Juncus kraussii
Juncus lomatophyllus

Juncaceae
Juncaceae

Steekriet

Reed clump
Reed clump

Kiggelaria africana

Flacourtiaceae

Wild peach

Tree

Knowltonia vesicatoria
Lichtensteinia lacera
Lobostemon montanus
Maytenus acuminata
Maytenus heterophylla
Melasphaerula ramosa
Monopsis lutea
Myrsine africana
Olea africana
Osyris compressa
Oxalis caprina
Oxalis pes-caprae
Oxalis purpurea
Passerina corymbosa

Ranunculaceae
Apiaceae
Boraginaceae
Celastraceae
Celastraceae
Iridaceae
Campanulaceae
Myrsinaceae
Oleaceae
Santalaceae
Oxalidaceae
Oxalidaceae
Oxalidaceae
Thymelaeaceae

Brandblaar
Kalmoes

Pelargonium capitatum

Geraniaceae

Pelargonium cucullatum
Phragmites australis

Geraniaceae
Poaceae

Sybas
Pendoring
Baardmannetjie
Mirting
Wild olive
Pruimbas
Suuring
Suuring
Suuring
Gonnabos
Rose
pelargonium
Wilde malfa
Reed

GROWTH FORM

HABITAT

Geophyte
Geophyte
Shrub
Climber
Climber
Climber

Small undergrowth
Small shrub
Small shrub
Tree
Shrub
Geophyte
Creeper
Small shrub/undergrowth
Tree
Shrub
Ground cover; geophyte
Ground cover; geophyte
Ground cover; geophyte
Shrub

Flats
Forest edge
Flats
Forest edge & flats
Forest egde & flats
Forest edge
Forest & mountain
stream
Forest edge & flats
Forest
Forest
Forest edge
Flats
Forest egde & flats
Flats
Forest & mountain
stream
Forest & mountain
stream
Forest
Forest
Forest edge
Forest edge & flats
Forest & mountain
stream
Flats
Flats
Forest & mountain
stream
Forest undergrowth
Forest edge
Forest edge
Forest
Forest edge
Forest edge
Flats
Forest
Forest egde & flats
Forest edge
Open areas & flats
Open areas & flats
Open areas & flats
Forest edge & flats

Ground cover

Flats

Shrub
Tall reed clump

Forest edge & flats
Flats
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Phylica buxifolia
Phylica pubescens
Podalyria calyptrata
Podalyria sericea

Rhamnaceae
Rhamnaceae
Fabaceae
Fabaceae

Podocarpus latifolius

Podocarpaceae

Prionium serratum
Psoralea pinnata
Pteridium aquilinum
Rapanea melanophloeos
Rhus lucida
Rhus tomentosa
Satyrium c.f bicorne
Stenotaphrum secundatum
Typha domingensis
Virgilia oroboides

Juncaceae
Fabaceae
Polypodiaceae
Myrsinaceae
Anacardiaceae
Anacardiaceae
Orchidaceae
Poaceae
Typhaceae
Fabaceae

Wachendorfia thyrsiflora
Zantedeschia aethiopica

Araceae

Featherhead
Ertjie
Yellow-wood
Tree
Palmiet
Fonteinbos
Bracken
Boekenhout
Blink taaibos
Taaibos

Large shrub
Small shrub
Shrub
Shrub
Tree

Buffalo grass
Bulrush
Keurboom

Shrub/creeper
Shrub
Fern
Tree
Shrub
Shrub
Geophyte
Grass cover
Reeds
Tree

Red root

Geophyte

Arum lily

Small shrub

Forest edge
Forest edge & flats
Forest edge
Forest edge
Forest & mountain
stream
Flats & lower river
Forest edge & flats
Forest edge
Forest
Forest edge
Forest edge
Forest edge & flats
Forest edge & flats
Flats
Forest
Forest & mountain
stream
Forest edge & flats
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6.1

RECOMMENDATIONS FOR THE WAY FORWARD AND IMPLEMENTATION
OF THE ACTION PLAN
Workshop with Stakeholders

The ACTION PLAN as outlined in this report was presented at a workshop with key stakeholders
and other interested parties at the SANParks head office in Westlake on 12 June 2006 (see
Appendix 4 for attendance list). The aim of the meeting was to present the background to the
study, the preliminary findings collected during the field assessments, the evaluation
methodology and preliminary recommendations for rehabilitation. Arising from discussions with
these stakeholders the following implications for implementation were highlighted:
•

The Prinskasteel / Keysers river system has many stakeholders, including SANParks, City of
Cape Town, various volunteer groups and private landowners, many of whom are already
involved in rehabilitation efforts in the catchment.

•

However, three major landowners own approximately 80-90% of the land included in the
study area. These are SANParks, the City of Cape Town and the Department of Public Works.
Moreover, most of the most serious impacts to the river system occur on this land.

•

Buy-in to the ACTION PLAN from these 3 landowners will be critical to the successful
implementation of the plan. To access this buy-in, it was suggested that the ACTION PLAN
should be presented in detail to key representatives from these organizations, including cost
estimates for phased implementation. The idea of a “road show” was raised, at the
workshop.

•

A coordinating body needs to be set up to guide the ACTION PLAN prior to and during the
implementation phase. Ideally, this body should be steered not by landowners, but by a third
party and SANBI was mooted as a candidate for this role. The body could take the form of a
Catchment Management Forum, but further investigation is required into the legal standing of
such a constituted body. The roles and responsibilities of the Forum would need to be
clarified during the process, but would, at a minimum include the allocation of ad hoc funding
made available during the lifespan of the project, and the updating of priorities in the
catchment.

•

Considering the size and long term nature of the recommendations of the ACTION PLAN it
was felt that that successful implementation would require some sort of dedicated office /
position to oversee implementation.

6.2

The Next Steps Towards Implementation

The following steps will be required to ensure a coordinated and holistic approach to the
implementation of the ACTION PLAN:
•

Investigate the implications and legal status of constituting a Catchment Management Forum
to guide and play a coordinating role in the implementation of the ACTION PLAN. An interim
Working Group should be set up to guide this process under the auspices of the Western
Cape Wetland Forum (WCWF). Part of this process will be to define the role and
responsibilities of the Working Group.
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•

Source financial commitment from stakeholders within the Working Group towards
implementation, and approach alternate funders (e.g. WWF, CEPF, CAPE etc) to cover costs
of the initial set-up phase.

•

Prepare cost estimates with time frames for the immediately implementable
recommendations making provision for costs associated with planning for the more costly,
time consuming and longer term projects. These costs should be time related and be
presented in at least a five year plan. Work planned to be undertaken by SANParks during
the phasing out of forestry operations, as well as work planned by Working for Wetlands and
other volunteer groups MUST form an integral part of the planning and financial equations.

•

Present the ACTION PLAN and cost estimates to the major landowners to get high level and
long-term buy-in. These estimates must be balanced by funding already committed from
other stakeholders (City of Cape Town, SANParks and Working for Wetlands).

•

Through financial commitment from stakeholders and outside funding agencies, and in
consultation with the Forum, appoint a Project Coordinator to oversee the on-the-ground
implementation of the ACTION PLAN, and ongoing fund raising.

6.3

Expanding the Vision

The recommendations provided in this study are geared towards a long term ecological vision for
this catchment. What the study has not considered are the social, amenity, educational and
recreational services it provides.
SANParks is presently in the process of revising the
Conservation Development Framework for the Table Mountain National Park, and putting
together Environmental Management Frameworks for the Tokai and Cecilia plantations in which
they will be assessing user needs in conjunction with conservation management objectives. It is
envisaged that this ACTION PLAN will assist with this process in the Prinskasteel / Keysers River
catchment.
It is further recommended that the ACTION PLAN be expanded in the future to accommodate a
landscape and amenity assessment of the study area to make recommendations for
accommodating uses that complement the ecological aims of the ACTION PLAN. These
recommendations should also include the development of a landscape theme along the
catchment that provides design guidelines for the construction of pathways, bridges, headwalls,
signage etc. with the aim being to establish a consistent theme or “branding” that the public can
identify with.
Expansion of the study area to adjacent tributaries feeding into the Prinskasteel / Keysers River
system should be another extension of the project. These could include Die Oog, the Westlake
River, the Princesskasteel Stream, and the Spaanschemat / Grootboschkloof systems.
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SOURCE-TO-SEA WORKSHOP ATTENDANCE LIST
Venue: SANParks Head office, Westlake Business Park
Date:

Monday 12 June 2006

Stakeholders:
ACTA

Ivan Groenhof

SANParks

Chris Botes & Chad Cheney

City of Cape Town

Martin Thompson, Natalie Newman, Farrah Feldman

SANBI

George Davis

Friend of Tokai Forest

James Forsyth & John Green

WWF

Rodney February

Keysers River Partnership

Chris Beattie

Friends of Die Oog

Dennis Davey

Zandvlei Trust

Gavin Lawson

Project Team:
Freshwater Consulting Group

Dr Liz Day

Clear Cut Contracts

Dalton Gibbs

WET-LAND Solutions

Mandy Noffke, Marié van Heerden, Melissa Ballantyne
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