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A. Context and Background
1. Introduction
The regional context
The Cape Renosterveld Lowlands – the focus of this conservation plan – form part of the Cape Floristic
Region (CFR, see textbox on page 4). Located at the southern tip of Africa, the CFR is one of the richest
parts of the world in terms of floristic diversity and endemism (Goldblatt & Manning, 2000). It has also
been listed as one of 25 internationally recognised biodiversity hotspots (Myers et al., 2000). The
persistence of the CFR’s unique biodiversity is, however, under tremendous pressure as a result of habitat
transformation due to agriculture and urban development, unsustainable harvesting and inappropriate
land-use planning and the spread of invasive alien species. The renosterveld lowlands are the most highly
transformed and underconserved areas within the region (Rouget et al., 2003b & c)
In 1999, the systematic conservation planning initiative ‘Cape Action Plan for the Environment’, known
as C.A.P.E. (Cowling et al. 1999b, Cowling & Pressey, 2003), identified lowland renosterveld areas as top
conservation priorities within the Cape Floristic Region. They were recognised as 100% irreplaceable 1
(see red areas in Figure 1) on the basis of:
•
•

extremely high levels of loss of natural habitat (more than 90% of the habitat has been lost);
explicit targets that were set for biodiversity conservation, aimed at achieving:
- the representation of samples of all ecosystems and species that characterize the CFR;
- long-term persistence of the natural ecosystem by considering ecological and evolutionary
processes.

C.A.P.E. was successful in focusing attention on the highly threatened lowlands. This was quite a
remarkable feat, as previous conservation efforts had concentrated almost exclusively on the less
threatened, montane parts of the CFR, where competing land uses tend to be minimal and opportunity
costs of conservation are low (Cowling and Pressey, 2003, Pressey, 1994, Rouget et al., 2003b). Yet,
despite highlighting the need for urgent conservation action in the lowlands, the outputs from C.A.P.E.
were not ideally suited to strategic ‘on-the-ground’ implementation within the lowlands because the plan
had been conducted at a fairly broad scale (1:250 000). In order to help with directing conservation efforts
within sub-regions, C.A.P.E. recommended that finer-scale conservation plans be completed for the
highest priority areas (with 100% irreplaceable status), including the renosterveld lowlands.

1

Irreplaceability is the contribution of a specific site towards a stated conservation goal or target. If a site is 100% irreplaceable, it
is essential for meeting the target. This means that there is no flexibility around the spatial options for conserving the biodiversity
contained in that site. Irreplaceability is an index calculated by the conservation planning tool C-Plan. See also Ferrier et al.
(2000), Margules & Pressey (2000).
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Figure 1: The C.A.P.E. irreplaceability map. Planning units that are 100% irreplaceable are shown in red.
Note that the amount of remaining habitat in these areas is very small (see Figure 9).

Previous conservation initiatives in the Cape lowlands
Concern around the conservation status of the Cape Lowlands, particularly the biodiversity significance
and continuing habitat loss of renosterveld and sand-plain fynbos, predates C.A.P.E. (see Cowling et al.,
1986, Kemper et al., 1999, 2000, McDowell & Moll, 1992, Parker, 1982, Rebelo, 1995). For example,
Jarman (1986) lists a set of important sites for the conservation of lowland habitats, identified mainly
through consulting conservation officials. These sites along with relevant recommendations were
incorporated into a “Plan for Nature Conservation” (see Burgers et al., 1987). Unfortunately an overall
strategic plan, such as C.A.P.E., was not in place at the time and funding for conservation was very
limited (see Cowling & Pressey, 2003).
Since the plan did not follow a systematic approach, important sites were highlighted on the basis of what
was known rather than what was not known about the renosterveld regions. In response to the findings and
recommendations of C.A.P.E., it was, therefore, warranted to undertake a strategic and comprehensive
fine-scale conservation assessment of the remaining renosterveld areas in the Cape Lowlands (see below).
By applying a systematic approach, this would add considerably to the sites already identified by the
Jarman Report.

The Cape Lowlands Renosterveld Project
The Cape Lowlands Renosterveld Project (July 2000-October 2003) was initiated by the Botanical Society
of South Africa as part of its general shift in emphasis from a predominantly reactive stance to more
proactive conservation work. The project received funding through the Table Mountain Fund of the World
Wildlife Fund-South Africa (WWF-SA) and was the first of a series of projects in the C.A.P.E.
implementation phase, known as Cape Action for People and the Environment (see textbox on page 4).
Other than the Agulhas Conservation Plan (Cole et al., 2000, conducted as part of C.A.P.E.), the Cape
Lowlands Renosterveld Project was also the first to tackle fine-scale conservation planning in one of the
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priority areas of the CFR. The focus was on the highly transformed renosterveld lowlands, comprising
thousands of natural vegetation remnants.
The principal aims of the project were to:
•

•

generate a fine-scale (1:50 000 scale ) spatial conservation plan identifying priority areas, to:
- guide the conservation activities of the implementing agency, Western Cape Nature
Conservation Board (WCNCB),
- influence land-use planning in the region;
support other C.A.P.E. implementation initiatives and projects with its outputs.

The conceptual and technical planning approach fell within the framework of systematic conservation
planning (Margules & Pressey, 2000), although certain modifications were made (see section 3).
Throughout, a conscious effort was made to carry out implementation-orientated planning. This was
achieved through the close interaction between the Cape Lowlands Renosterveld Project and WCNCB, the
primary implementing agency and key partner on the project. To ensure that the plan was also
scientifically rigorous, the project team drew on expertise at several academic institutions. They included
the Institute for Plant Conservation at the University of Cape Town (UCT), the Terrestrial Ecology
Research Unit (University of Port Elizabeth) and the Percy Fitzpatrick Institute of African Ornithology
(UCT).
The timing of the Cape Lowlands Renosterveld conservation plan was excellent as it coincided with the
start of C.A.P.E.’s implementation programme. This provided the opportunity of working with other
conservation initiatives also forming part of the C.A.P.E. implementation drive. The Conservation
Stewardship Programme 2 was particularly important since most of the renosterveld lowlands are in private
ownership. To achieve conservation goals through encouraging conservation commitments by private
landowners, the Conservation Stewardship Programme is developing appropriate off-reserve mechanisms,
including various incentives (see Botha, 2001, Pence et al., 2003, Winter, 2003). Collaboration between
the two initiatives was essential, as outputs from the conservation plan needed to be suitable for
supporting the Conservation Stewardship Programme’s activities and it greatly facilitated the transition
from planning and identifying conservation priorities to implementing on-the-ground action.

Structure of this report
This report documents the conservation planning process undertaken by the Cape Lowlands Renosterveld
Project. In addition to this Main Report, which gives a detailed account of all technical and organisational
aspects of the project, there is also a Summary Report that gives an overview.
The structure of the Main Report and the Summary Report is similar:
•
•
•

Part A gives the context of the project, background on Cape Lowlands renosterveld and on the
systematic conservation planning approach.
Part B discusses steps of the conservation planning methodology with technical detail.
Part C explains how the project was carried out from an organisational point of view and what we
learnt from it.

2

The Conservation Stewardship Programme is a partnership initiative between WCNCB and the Botanical Society of South
Africa. Its aim is to implement conservation action through innovative off-reserve conservation mechanisms in threatened
ecosystems in the Cape Floristic Region. See www.botanicalsociety.org.za/ccu ‘Projects and Activities’ for more detail).
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Where to obtain the project's outputs
An electronic version of this report and the Summary Report can be downloaded from the Cape
Conservation Unit’s website (www.botanicalsociety.org.za/ccu – see ‘Downloads’). The accompanying
GIS layers, which are publicly available, are hosted on the WCNCB’s Conservation Planning Unit’s
website (http://cpu.uwc.ac.za). Layers containing sensitive information will be managed as part of the
National Botanical Institute (NBI) and WCNCB’s joint programme on rare and threatened taxa.

The Conservation Planning Unit (CPU)
The CPU is a C.A.P.E. project. It was established under the leadership of the WCNCB, with seed
funding from the Table Mountain Fund (TMF) of the WWF-SA (www.panda.org.za) and the Critical
Ecosystem Partnership Fund (CEPF, www.cepf.net). The project aims to generate and distribute high
quality, up-to-date biodiversity information that:
•
•

highlights important areas for conserving the Cape Floristic Region’s biodiversity;
helps guide sustainable development and land-use planning and decision making.

Users of the data may include, amongst others, conservation and land-use planners, environmental
impact assessment practitioners, researchers and conservation services personnel. See the CPU’s
website at http://cpu.uwc.ac.za for further details.

Background on the Cape Floristic Region and C.A.P.E.
The Cape Floristic Region: smallest floral kingdom in the world
The Cape Floristic Region is regarded as by far the smallest of the world’s six floral kingdoms due to
the uniqueness of its flora. Both plant species diversity and endemism are exceptionally high: around
9000 plant species occur within an area of 87892 km2 and around 70% of these are endemic
(Goldblatt & Manning, 2000), meaning that they are found nowhere else on Earth. This degree of
endemism is among the highest in the world.
The Cape accounts for nearly 44% of the entire Southern African Flora, despite occupying only a
small fraction (4%) of the area on the subcontinent. This is even more remarkable when compared
with other regions of the world: Tropical Africa, an area 235 times larger, has only 3.5 times the
number of species and the British Isles have only 1500 plant species even though the area is 3.5 times
bigger (Myers in Cowling & Richardson, 1995). In fact, the Cape provides an exception to the
general pattern of decreasing diversity with increasing latitude (Goldblatt & Manning, 2000), as its
diversity is comparable with many species-rich tropical or equatorial areas of similar size. The region
is also an Endemic Bird Area (Stattersfield et al., 1998) and levels of endemism are exceptionally
high in freshwater ecosystems – many Cape rivers show almost complete turn-over in species
assemblages from one system to the next. Given that the region’s biodiversity is under significant
threat, C.A.P.E. was initiated in 1998.

C.A.P.E.
The development of the Cape Action Plan for the Environment (Cowling et al., 1999b, Cowling and
Pressey, 2003) was facilitated by an initial grant from the Global Environment Facility (GEF) in
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1998. For a period of two years, scientists and technical experts investigated the state of terrestrial
and aquatic biodiversity within the Cape Floristic Region as well as legal, political and socioeconomic constraints to biodiversity persistence. The outcomes informed the C.A.P.E. strategy and
agreement was formed on a common vision, objectives and goals. All of the major implementing
agencies were involved in formulating an action plan. This was aimed at taking C.A.P.E. beyond the
conservation planning phase and towards realising its vision, formulated in the early phase of the
programme:
By the year 2020, the natural environment and biodiversity of the Cape are effectively conserved,
restored wherever appropriate, and delivering significant benefits to the people of the region, in a
way that is embraced by local communities, endorsed by government and recognised internationally.
C.A.P.E.’s implementation phase, known as Cape Action for People and the Environment
(www.capeaction.org.za) started in May 2001. Based on a Memorandum of Understanding between
provincial and national ministers as well as implementing agencies, a co-ordination mechanism was
established. This C.A.P.E. Coordination Unit is based at National Botanical Institute, Kirstenbosch,
and is overseen by a steering committee representing national ministers and members of the
provincial executive councils. C.A.P.E.’s vision is carried out by organisations forming part of its
implementation committee. Stakeholders from national and provincial government, Nongovernmental Organisations (NGO’s), the private sector, para-statals and Community-based
Organisations (CBO’s) are represented. These organisations are leading a series of projects aimed at
implementing the findings of C.A.P.E.’s planning phase. In support of the twenty-year C.A.P.E.
implementation strategy, the Global Environmental Facility recently approved a grant of $11 million.
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2. The Cape Lowlands Renosterveld Region
The Cape Renosterveld Lowlands, to the north and east of the Cape Peninsula, stretch out between the
coastal forelands and inland Cape Fold Mountains. This project concentrated on an area of about 1.25
million hectares, comprising the Boland/Swartland along the West coast, the Elgin Basin and the
Overberg on the Southwest coast (Figure 2). The dominant vegetation type here is coastal renosterveld
(see Boucher, 1987, Low & Rebelo, 1996 and Cowling & Heijnis, 2001) and, in the Elgin basin, Elgin
renosterveld/ fynbos mosaic (Cowling and Heijnis, 2001). These are some of the most threatened habitats
in the Cape Floristic Region - less than 10% of their original extent remains today. As the Cape Lowlands
Renosterveld Project concentrated specifically on renosterveld, it did not plan for other lowland
vegetation types, such as sand-plain fynbos. These are, however, equally threatened habitats of undisputed
conservation importance and they would certainly benefit from a separate conservation plan, as is
anticipated in the C.A.P.E. implementation programme over the next 5 years.

Figure 2. The Cape Lowlands Renosterveld Project planning domain, consisting of a central domain plus a
buffer

Throughout the Cape Lowlands’ history (see textbox below), agricultural activities have played a
fundamental role. They have shaped the landscape and continue to provide important livelihoods to the
Cape's inhabitants. As a result, the region has mostly become famous for the striking green wintertime
wheatfields and sought-after produce, such as fruit, olives and wine.
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Looking back in time
At the time when European adventurers started out on their discovery voyages, the Cape was still the
domain of relatively harsh environmental forces - forceful gales, summer drought and associated
fires. But humans had long played a part in that environment. The earliest inhabitants were groups of
hunter-gatherers who lived off land and sea. An important change occurred around 2000 years ago
with the arrival of domesticated livestock at the southern tip of Africa. The keepers of the sheep and
cattle - the Khoi-Khoi - were nomadic pastoralists who moved through areas like the Cape Lowlands
in search of good grazing sites for their animals. They knew the plants of the renosterveld well and
used them for medicinal purposes and as food. It is believed that the bulbs of Watsonia plants formed
the staple diet of the Khoi-Khoi. The people would stimulate the plants’ growth and reproduction by
more frequent burning, which had the added benefit of increasing the grassy component of the
vegetation for their stock.
Settlers from Europe, who arrived with the establishment of a permanent station at the Cape of Good
Hope in the 17th century, learnt many useful things from the Khoi. They combined these practices
with their own techniques of more settled farming. Soon, land allocations and purchase by the
Europeans began limiting access to land and settled agriculture quickly replaced nomadic practices. It
is with these changes that the intense transformation of the lowlands, particularly the renosterveld
areas, started in earnest (see Figure 3). Quite revealing are the words of one agent sent by the British
East India Company: ‘I have never seen a better land in my life’, he writes in 1611 and then waxes
lyrical about the abundant wildlife, fresh rivers and lush grass he encountered during his explorations
of what today is called the Swartland. ‘Only wheat is lacking,“ another letter states, ‘and it would be
necessary to carry some quantity of this from England for sowing and then it would soon be
abundant.” (in Reader, 1998). A vision that soon became reality.

Figure 3. Pre-colonial and remaining extent of coastal and inland renosterveld in the CFR.

The exceptional level of transformation in the renosterveld lowlands has left the natural habitat in a highly
fragmented state. Around 18000 remnants of natural vegetation, most of them smaller than one hectare in
size, are scattered throughout the region. As a result many of the original inhabitants, particularly the
larger animals, have long gone. It is hard to imagine that rhinos, zebras and even lions used to live in the
open renosterveld plains, as the present-day landscape simply cannot support these animals and they have
had to move on. The bloubok, however, met a different and more unfortunate fate. This small antelope,
which was restricted to the Overberg area, was hunted to extinction in the 1700s.
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What is renosterveld?
Along with fynbos, which is most common on sandstone substrates, renosterveld is a dominant vegetation
type in the Cape Floristic Region. It tends to occur on more fertile and fine-grained shale-, granite or
silcrete-derived soils where rainfall is a moderate 350 to 650mm/year. At rainfall levels above about
800mm/year the renosterveld vegetation becomes dominated by Fynbos elements. This is noticeable in the
Elgin Valley, where rainfall tends to be high (up to 1000mm/annum) and the vegetation is classified as a
fynbos/renosterveld mosaic. In the Swartland and western Overberg rainfall is strongly seasonal (winter)
while the eastern Overberg receives bimodal (spring and autumn peaks) rainfall.
Renosterveld is thought to be adapted to a fairly frequent fire regime, but there is no consensus on the
ideal fire frequency. It seems that a shorter fire frequency is tolerated by vegetation in wetter areas, and
that renosterveld can generally persist for longer without fire than a similar area of fynbos. Both
vegetation types are characterised by very high species diversity (see Colwing & Holmes, 1992 for a more
detailed comparison) although endemism (i.e. plants that are restricted to that particular vegetation type or
area) may be slightly greater in fynbos than in renosterveld. When differentiating between renosterveld
and fynbos, it is usually easiest to refer to habitat (which considers geology and rainfall) rather than
species composition. A rule of thumb, however, is that the typical fynbos families Ericaceae and
Proteaceae tend to be uncommon in renosterveld.

Where does the name 'renosterveld' come from?
Renosterveld (Afrikaans, meaning rhino vegetation) often confused with the similarly named
‘renosterbos’, Elytropappus rhinocerotis, a greyish, drab-looking shrub that grows amongst it and
tends to become invasive if fire occurs too infrequently. It is not clear where the rhino reference in
these names came from but it could be an allusion to the black rhinos that used to graze on the lowland
plains long ago. Early European settlers may have flavoured the accounts of their adventurous forays
into the plains with rhino encounters, and thus lowland vegetation came to be associated with the
renoster.
When observed from far, renosterveld is not the most charismatic of natural habitats. This is especially
true in summer when few plants are flowering and the surrounding croplands are bare and baking in the
sun’s heat. A closer look, however, often reveals an astounding variety of plant species that persist even in
very small remnants. The best time to visit renosterveld is in spring, when most of the bulb plants are
blooming. The area can, in fact, be regarded as a world capital in terms of its richness in bulb plants and
other geophytes - its most spectacular feature. These plants have underground storage organs and are often
characterised by showy flowers, aimed at attracting pollinators such as birds or insects, monkey beetles
and long-tongued flies. Most of the flowers appear for only very short periods of time, however, and are
easily missed. Among the endemic or rare and threatened plant species in renosterveld, many are
geophytes. The Iridaceae, for example, make up a quarter of these special species (i.e. endemic or rare &
threatened). Around 330 such species are known to occur in renosterveld - of these around 160 are listed
as rare or threatened plants and nearly 250 are endemic to renosterveld. Some of the most spectacular are
shown in
Figure 4.
Virtually none (less than 2%) of this highly threatened habitat with its rich flora is formally protected
(Table 1). In addition, our knowledge on the biodiversity and ecology of renosterveld has up to now been
very limited. Initiatives such as the Cape Lowlands Renosterveld Project and studies, based at different
universities in the Cape, are now contributing significantly to a general understanding of the flora.
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Table 1. Selected statistics for sub-regions of the Cape Lowlands Renosterveld Project’s planning domain and
corresponding original Broad Habitat Unit (BHU) boundaries.

Note: the protected areas include statutory reserves managed by South African National Parks, WCNCB
(Provincial Conservation Agency) and the Department of Water Affairs & Forestry.
Overberg
New
domain

C.A.P.E.
BHU

Elgin
New
domain

Size of Domain
553459
429690
17119
(ha)
Area of
remaining
12.6%
10.85%
5.71%
Renosterveld*
Area of
0.51%
0.63%
1.36%
Protected areas*
Number of
~16 000
~800
renosterveld
4300>1ha
54>1ha
fragments
*expressed as a percentage of the planning domain

Boland/ Swartland

Total

C.A.P.E.
BHU

New
domain

C.A.P.E.
BHU

New
domain

C.A.P.E.
BHUs

13601

676168

652990

1 246746

1 096280

12.0%

5.0%

16.99%

8.38%

14.52%

2.28%

0.28%

0.37%

0.40%

0.52%

-

~1200
660>1ha

-

~18 000
~5000
>1ha

-

Figure 4. A few special species of the Lowlands.
Clock-wise from top left: Ixia maculata, Serruria scoparia, Babiana rubrocyancaea, Bartholina burmanniana, Moraea
villosa, Antimima sp nov., Ixia lutea, Geissorhiza radians, Antimima concinna. Centre: Moraea tulbaghia, Brunsvigia
elandsmontana (last photograph by Colin Paterson-Jones, others Amrei von Hase)

A Fine-Scale Conservation Plan for Cape Lowlands Renosterveld: Technical Report
MAIN REPORT

9

3. The Systematic Conservation Planning Approach
A clear, spatially explicit conservation plan and a carefully worked out strategy for action are key
ingredients for strategic and effective conservation efforts. We need to know where to focus limited
conservation resources so as to capture representative samples of our country’s biodversity with a good
chance of surviving in the long-term. Systematic conservation planning helps us to do this more efficiently
by highlighting priority areas that are essential for meeting conservation goals.

Principles and stages in systematic conservation planning
The following basic principles should underpin conservation planning and action in general:
•
•

Long-term persistence of biodiversity. This means that ecological and evolutionary processes,
which are important for maintain ecosystems, should be conserved (Balmford, 1998, Cowling &
Pressey, 2001).
Representation of all biological features. Samples of all discernible aspects of biodiversity need to
be conserved (see Margules and Pressey, 2000).

In South Africa and Australia, systematic conservation planning has, over the past decade or two, become
a widely accepted approach. It can be applied at the broad and fine scale and, while it does not present a
‘recipe’ for conducting a conservation plan, the systematic approach3 gives an outline of recommended
steps (see Table 2). It also ensures that a scientific process is followed – as it is data- and target-driven,
objective and repeatable (methods and assumptions are explicit).
This framework is not a rigid set of rules. In keeping with the evolving nature of conservation planning, it
allows for flexibility and innovation so that it may be adjusted to specific scenarios or ecosystems. As a
result, much progress has been made and numerous studies have contributed towards improving the ways
in which we do conservation planning (see Cowling & Pressey, 2003, Driver et al., 2003a). The Cape
Lowlands Renosterveld Project has formed part of this process. We undertook an exploratory approach
that was facilitated by the relatively long timeframe of the project. Departures from the commonly applied
technical planning steps (see Table 2) made sense in response to the conservation challenges posed by the
lowland system and with respect to the project’s specific circumstances (see below).
Table 2. Stages in the systematic planning process, showing the general protocol (adapted from Margules &
Pressey, 2000; Pressey et al. 2003) compared with the Cape Lowlands Renosterveld Project.

Step

General protocol
ACTIONS

Cape Lowlands Renosterveld Project
ACTIONS

Section
of this
report

1

Identify and engage key stakeholders

Yes

C 16

2

Decide on conservation plan’s broad goals

Yes

A 1-3

3

Collect and evaluate data layers/information

Yes

B 5-12

4

Formulate targets for biodiversity features

Not necessary (done by C.A.P.E.)

-

5

Review existing conservation areas for their
contribution to targets

Not necessary (done by C.A.P.E.)

-

3

For details on systematic conservation planning consult Margules and Pressey 2000 or as examples of broad-scale systematic
plans see Cowling et al. 2003 & 2003a, Driver et al., 2003b.
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6

Select additional areas to meet conservation
targets

7
8

Yes, twenty-year conservation vision

B 13

Implement conservation action in selected
areas

Yes, as part of the Conservation
Stewardship Programme

C 15

Maintain and monitor conservation areas

No, other initiatives underway

-

How systematic conservation planning was applied in the Cape Lowlands
Renosterveld Project
The Cape Lowlands Renosterveld Project applied the systematic approach in a way (Table 2) that made
sense given its specific context, briefly explained below:
Firstly, the Cape Lowlands Renosterveld plan was nested within the broader regional C.A.P.E.
conservation plan. It had to take cognisance of C.A.P.E.’s context, approach and findings. The most
important was the lowland region’s 100% irreplaceability status (see
). This was assigned by C.A.P.E. on the basis of quantitative targets4 (Cowling et al., 1999b, Pressey et al.,
2003) and had implications for:
•
•

the Cape Lowlands Renosterveld conservation plan’s objectives: the focus had to be on
scheduling conservation action.
the technical process: several steps in the conservation planning process were pre-determined by
C.A.P.E. – e.g. target setting and the evaluation of existing protected areas5 (Table 2). There was
consequently no need to revise the procedure for these steps in this project.

The second factor was the exceptional degree of habitat loss and fragmentation in the renosterveld
ecosystem. This is a massive challenge for conservation, not only logistically (18 000 remnants of natural
vegetation across the region) but also in terms of ensuring the long-term persistence of biodiversity. Being
strategic is important – we cannot protect every single remnant – and part of this is to focus on areas that
have a fair chance of persisting. Factors, such as ecological processes, that promote the survival of the
system’s biodiversity components, therefore needed particular attention during the project’s planning and
implementation phases.
More detail on these aspects will follow later in the report. Part B (sections 4 – 13) deals with individual
steps in the conservation assessment – data collection, analysis and integration and the interpretation of
outputs. Part C (sections 14 – 17) revolves around the organisational process of the project – aspects
relating to the running of the project, who was involved, other initiatives that the project interacted with
closely and a few lessons that were learnt as part of the process.

4

Explicit conservation goals are best expressed as quantitative targets that can be set for biodiversity pattern and ecological
processes during the planning process (see Margules & Pressey, 2000 and Pressey et al., 2003). Simply put, this means that, if the
target for a specific vegetation type is set at 10% of its original extent and only 10% of it remain in the landscape, then all of this
would need to be conserved in order to meet the target. Targets play a critical role in the systematic conservation planning process
as they ensure a goal orientated and transparent approach.
5
Identifying and mapping existing protected areas is important to help evaluate the extent to which the current system of
conservation areas contributes to meeting targets (Margules & Pressey, 2000). They should also be categorised according to the
level of biodiversity protection that they offer. In the Lowlands, the near complete lack of formal protected areas (Table 1, Rouget
et al., 2003b) contributed to the region being identified as a top conservation priority in the CFR.
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B. The Conservation Assessment
4. Steps in the Conservation Assessment
The Cape Lowlands Renosterveld conservation assessment followed the principles of systematic
conservation planning with some modifications to suit this project (discussed in Part A). The broadly
defined steps of systematic conservation planning (Table 2, Section 3) were, however, useful in
structuring the project overall and particularly the conservation assessment. This part of the report (Part B)
describes the individual components of this process for the Cape Lowlands Renosterveld Project. The
intention is to explain and document the methodology employed, while at the same time offering some
guidance for future fine-scale conservation planning exercises in similar highly fragmented habitats. To
optimise the learning process, we started planning in the eastern half (Overberg) of the region, which
acted as a ‘pilot area. A more rapid and refined process was then applied in the western part of the region
(Boland/Swartland).
Three broad phases characterise the project’s conservation assessment (Figure 5):
1. Data collection and analysis (see a - e below)
2. Evaluation and Integration of the data (see f & g)
3. Interpretation of technical outputs and designing products for implementation (see h)

Figure 5. Phases in the conservation assessment

Within each of these broad phases there were several steps, described briefly below and discussed in detail
in the rest of Part B.
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a. Defining the planning domain (section 5)
The precise extent of the region, in which conservation planning was to take place, was identified first.
This so-called planning domain defined the geographic scope of our work.
b. Assessing the extent of remaining natural vegetation (section 6)
Accurately mapping areas of remaining natural habitat in the region was the next step. The resulting
natural remnants layer (also showing transformed areas6 ) gave an overview of the landscape, indicating
where natural areas are located and how they are spatially arranged. This data layer was fundamental to
each of the following steps.
c. Mapping biodiversity patterns in the landscape (section 7 & 8)
Next, the region was characterised according to the biodiversity that it contains, i.e. how biodiversity is
distributed in the landscape. New and existing data on biodiversity pattern were collected and compiled to
produce the following layers:
•
•
•

vegetation types mapped as a continuous layer - i.e. without data gaps across the region (section
7);
distributions of rare and endemic plant species derived from collection records (section 8);
distributions of selected vertebrate species derived from collection records (section 8).

All of these layers are surrogate measures (see Ferrier, 2002, Lombard et al. 2003) representing
biodiversity as a whole.
d. Representing ecological and evolutionary processes (section 9)
Ecological and evolutionary processes that maintain the functioning of the natural system and that are
essential for its long-term persistence were identified. They were represented by appropriate spatial
components, including:
•
•

spatially fixed components consisting of a set of broadly applicable landscape features, such as
river corridors and interfaces between lowland and montane areas. These were similar to those
identified in C.A.P.E. (Cowling et al., 1999b, Rouget et al., 2003a);
habitat connectivity – aimed at capturing processes that are particularly relevant in the highly
transformed landscape.

e. Assessing future land-use pressures (section 11)
Predicting the extent and distribution of future land-use pressures likely to affect biodiversity (Rouget et
al., 2003) was another step in the conservation assessment This information can be used to highlight areas
where it may be difficult to achieve biodiversity targets or where conservation action is particularly
urgent. In our case, it was impossible to model fine-scale differences in vulnerability to future
transformation across the lowlands. Estimates of future land-use pressure were, therefore, only used at the
end of the conservation assessment in selecting sites for the five-year spatial action plan (see point h.).
This information was based on the knowledge of conservation staff, working extensively with landowners.
f. Defining selection units (section 10)
Selection units, essentially parcels of land, were designated and data from the individual layers (compiled
in steps a to e above) were summarised for each selection unit. Many systematic studies use a continuous
layer of grid cells ‘draped’ across the landscape, or cadastral units. We defined selection units using a
combination of cadastral boundaries and land parcels delimited on the basis of habitat connectivity.

6

Transformed areas are those from which the natural habitat has been lost, i.e. it is cultivated, developed for urban use or highly
invaded (>75% of the area) by alien plants.
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g. Creating a biodiversity summary layer (section 12)
A simple scoring system was developed to assist in identifying selection units in the planning domain
which contribute most to its biodiversity. This was based on the biodiversity criteria attached to each
selection unit (see above). All criteria were considered equally important. The resulting biodiversity
summary layer formed the basis for deciding on geographic conservation priorities.
h. Identifying geographic priorities & designing products to guide conservation action (section 13)
The last step was to translate the biodiversity summary layer into products to guide conservation action in
lowland renosterveld and to facilitate implementation. A participatory decision-making process, in which
the implementing agency, WCNCB, played a central role, led to the formulation of a twenty-year
Conservation Vision for Renosterveld and a five-year spatial Action Plan. These products were aimed
primarily at guiding the implementation of the conservation plan. They can also be applied in land-use
planning and decision-making, although this would certainly warrant additional interpretative steps. This
will be the focus of the ‘Putting Conservation Plans to Work’ Project, a C.A.P.E. project starting in early
2004.
A large component of the Cape Lowlands Renosterveld conservation assessment comprised desktop-based
data analysis, integration and interpretation. This was done mostly through the use of Geographic
Information Systems or GIS software (ESRI’s Arcview 3.2 and ArcInfo 8.2).
The structure of Part B reflects the steps (a – h) outlined above.

A note on spatial scale and mapping error
Planning is clearly meant as a guide for action. However, plans at different scales answer different
questions (see also Driver et al., 2003a). Broad-scale (1:250 000 scale and higher) conservation plans,
for example, provide an overall perspective of biological priorities within a large region. They are
useful for identifying broad geographic priorities to guide donor investment and to guide where further
fine-scale planning is needed. They also help with identifying ecosystem conservation status to inform
government investment and to red-flag threatened ecosystems in land use decision-making. However,
their level of resolution is often not directly suitable for certain implementation actions, especially
within their component regions. That is the role of finer-scale plans (around 1:50 000 scale or finer), as
conducted by the Cape Lowlands Renosterveld Project for selected priority areas in the Cape Floristic
Region. Such plans may specifically aim to select priority areas for voluntary off-reserve schemes in
highly fragmented landscapes or to guide land-use management and decision-making for specific
parcels of land outside protected area. Fine scale planning makes sense especially in very
heterogeneous areas (with much variation in biodiversity patterns) and highly fragmented ecosystems
(Rouget, 2003) such as the Cape Lowlands, where conservation agencies are faced with a tough choice
of what to conserve given thousands of scattered natural remnants.
Most of the work in the Cape Lowlands Renosterveld Project was done at a scale of 1:50 000 and the
outputs are accurate to that level. This provides substantially more reliable detail about the region than
say, the much broader-scale C.A.P.E. plan, and is highly suitable for guiding practical conservation
action. Yet, it must be recognised that even in so-called fine-scale plans, there is a degree of
generalisation of features and a certain amount of mapping error is inevitable. This means that while
such plans can be used to guide land-use decisions done at a local scale, they cannot replace site visits
and on-the-ground verification.
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5. The Planning Domain
The planning domain determines the overall geographical scope of a conservation plan. The Cape
Lowlands planning domain consisted of a central domain – the region of primary interest – and a
surrounding buffer area (see Figure 2 and Error! Reference source not found.). The outline of the
planning set the extent for all other information layers, most of which were limited to the central domain.
Only the spatial components of ecological and evolutionary processes were considered within the buffer
area. The reason was that ecological processes that maintain the ecosystem under scrutiny function across
boundaries and their integrity also needs to be retained in habitats beyond the central domain.
The three main steps in defining the planning domain for the Cape Lowlands Renosterveld Project were:
•
•
•

identifying a preliminary boundary for the central domain, based on broad habitat units (see
Figure 6)
obtaining a final central domain by refining the BHU boundaries at a finer scale;
adding a 5 kilometre buffer around this central domain.

Choosing the preliminary planning domain
The starting point for the Cape Lowlands Project’s central domain was provided by the following broad
habitat units (BHUs7 , see Error! Reference source not found.), derived by C.A.P.E.:
•
•
•
•

Overberg Coastal Renosterveld;
Swartland Coastal Renosterveld;
Boland Coastal Renosterveld;
Elgin Renosterveld-Fynbos Mosaic.

The reason for choosing these particular BHUs was that they were identified as priorities for fine-scale
conservation planning (Cowling et al., 1999b, 2003a) owing to their high level of transformation and
habitat fragmentation, complete irreplaceability of the habitat (Figure 1) and lack of adequate conservation
areas.

Refining the boundary of the central planning domain
The BHU outlines, having been defined at a scale of 1:250 000 or larger, were verified and refined in the
field (ground-truthed) to suit the finer scale of this project. The main objective was to ensure that the
planning domain included all coastal renosterveld vegetation and excluded other vegetation types that the
conservation planning did not extend to (e.g. Mountain or Grassy Fynbos). The 1:250 000 geology map8
and transformation levels (correlated with the renosterveld-on-shale and fynbos-on-sandstone boundary)
also served as a reference. Figure 6 shows the original set of BHUs while in Figure 7 the central planning
domain used in the Cape Lowlands Renosterveld Project (black) has been superimposed onto their
original outlines (orange). Note that the central planning domain is generally more inclusive than the
original renosterveld BHUs.
7

BHUs were derived for the CFR at a scale of 1:250 000 using geology, homogeneous climate zones and topography, which are
primary determinants of vegetation patterns. Additional information served to refine the BHU layer. See Cowling and Heijnis
(2001) for more detail.
8
The Council for GeoScience kindly gave permission for us to use their 1:250 000 map of geology in the Cape Lowlands
Renosterveld Project. The layer was provided to us by the National Botanical Institute (Protea Atlas Project), which had spent
substantial effort on cleaning and merging the GIS layers.
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Figure 6. Broad Habitat Units that were used as a starting point for the Cape Lowlands Renosterveld
Project’s planning domain

Figure 7. Comparison of the Broad Habitat Unit boundaries and the central planning domain
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In summary, the final central planning domain included the Elgin basin and the Overberg, extending from
the Theewaterskloof Dam and Botriver in the west to the Slangrivier, near Heidelberg, in the east. The
southeastern boundary was near Port Beaufort at the Breede River mouth, and for much of the distance the
southern boundary was made up of the De Hoop limestones and Table Mountain Group (TMG)
sandstones of the Bredasdorp and Caledon divisions. The northern boundary was in most cases formed by
the TMG sandstones of the Riviersonderend and Swellendam mountains.
The Boland/Swartland was defined as the area north of False Bay, up to the Piekenierskloof Pass north of
Piketberg, east to the base of the Hottentots Holland, Wellington and Groot Winterhoek mountains, and
west to the Piketberg, the Hopefield sands, and the coastal sands from Langebaan to Cape Town. The
Tulbagh valley and the Vredenburg Peninsula were excluded from the study area. A full account of the
changes that were made to BHU’s in deriving the final planning domain see Appendix 10.

Adding a buffer around the central planning domain
As mentioned in the introduction to section 5, it is important to define a buffer around the central domain
to cater for ecological processes that extend into habitats beyond those on which the planning concentrates
(i.e. renosterveld in this case). We chose a 5 km buffer, suitable for the relatively fine scale of the planning
process. Five kilometres is also the average distance between the boundary of the low-lying central
domain and the highest surrounding mountain peaks.

A note on choosing a planning domain
No boundary is perfect. There are many options of how to ‘cut the cake’ & any boundary will interrupt
a process of some kind - ecological and anthropological alike. This also applies to planning domains in
conservation planning – where the choice needs to be made whether to follow biological (e.g. broad
habitat units or other land classes), topographical or administrative (or combination of these)
boundaries. Each has advantages and disadvantages. While biological boundaries intuitively make a
lot of sense when planning for biodiversity, the products from our planning processes need to be
relevant to a much broader community than the conservation field. One measure of a conservation
plan’s success is whether it can be incorporated into land-use planning and decision-making. These,
however, happen within a framework of administrative boundaries.
While there is no ‘right’ answer to the dilemma in choosing a planning boundary, one important point
is that the outputs of any conservation plan should be made relevant to a variety of users, including
conservation officials and land-use planners. Conservation planning outputs need to be interpreted and
translated into meaningful products, regardless of the planning domain that was used. This step then
provides opportunities for resolving at least some of the difficulties that arise from how the original
planning domain was defined. A brief discussion of this can be found in Driver (2003), which deals
with issues resulting from the overlapping planning domains of the C.A.P.E., SKEP (Succulent Karoo
Ecosystem Plan) and STEP (Subtropical Thicket Ecosystem Plan) conservation plans and with the
implications for land-use planning and decision-making.
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6. Remnants of Natural Vegetation
Why is a natural remnants layer important?
Areas containing natural vegetation are the focus of our conservation plan as they hold most of the
biodiversity that we are interested in conserving. The transformed parts of the landscape, on the other
hand, from which the natural habitat has been lost, are of little or no value to conservation. A data layer of
natural remnants – indicating their spatial configuration and distribution in the landscape – is, therefore,
one of the most important inputs into any systematic conservation plan. Since it shows us the transformed
areas (urbanised, cultivated or with high alien plant densities) at the same time, it is often called the
transformation layer (see Driver et al., 2003b). This information gives us a first idea, where the options are
for conserving natural areas and how limited or extensive the opportunities are.
Of course this is a fairly simplified view, as all areas mapped as untransformed are assumed to be
available for conservation and those mapped as transformed as unsuitable. Practically we know that this is
not necessarily the case - there are, for example, many constraints to implementing conservation in
untransformed areas (see section 13). In addition gradations in habitat quality exist and these can have
important implications for conservation. The transformed category may include old fields, for example,
that have been left to lie fallow. These can provide a fairly ‘biodiversity-friendly matrix’ allowing certain
ecological processes to continue functioning between natural habitat patches (see also section 9).
Unfortunately, data on the gradation in habitat transformation (or the friendliness of the matrix) is very
difficult to map, unless it involves obvious differences in land-use or land cover – e.g. urban vs.
agricultural. Images derived from satellite and even aerial photography remote sensing are not necessarily
straightforward sources for information on habitat quality, which is hard to assess visually and without
close inspection of the habitat. Until ways are found to incorporate sound estimates of habitat quality in
the remnants layer, that kind of information needs to be taken into consideration during on-the-ground
implementation (e.g. in the form of advice on sound land-use practices).

Deriving a remnants layer for renosterveld
An accurate layer of remaining habitat is particularly important in a system such as the Cape renosterveld
lowlands where the options are extremely limited. Figures telling us whether 5% or 15% of the natural
vegetation remains are derived from the remnants layer and have significant implications 9 . A major
challenge in highly transformed landscapes is also to pinpoint remaining areas that have a good chance of
persistence. These are areas where the functioning of important ecological and evolutionary processes is
likely to be retained in the future. The natural remnants layer gives us clues as to the location of such areas
– for example, by showing where habitat connectivity is still relatively good or where larger patches of
natural vegetation are found (see section 9).
The following steps, discussed below, were taken to derive a suitable layer of natural vegetation remnants:
•
•
•

Classifying satellite imagery to a map of untransformed and transformed areas).
Conducting ground surveys to assess the mapping accuracy of natural areas.
Manually refining those regions, where the mapping accuracy was not satisfactory. This was the
case in the Boland/Swartland, where land that was actually transformed had extensively been

9

Given a conservation target of say 10% of the original extent, the 15% figure – while very low - would mean that we still have
options of where to attain the target. However, 5% would mean that we have run out of options and that every last piece of habitat
counts.
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misclassified as representing natural areas. Field visits and additional data layers were used in the
process of rectifying the remnants map.

Classifying satellite imagery
The information for a remnants layer may be derived from remote sensing data such as satellite imagery,
aerial photographs or from physical mapping in the field - usually only feasible in small areas. This
project made use of the same LANDSAT7 imagery (Figure 8 a) as C.A.P.E. and a slightly modified
methodology (Lloyd et al., 1999) to derive a layer of natural remnants for renosterveld areas (Figure 8 b).
Using remote sensing data made sense given the large study area, the availability of the images and
therefore relatively low cost and the feasibility of refining the data for use at the 1:50 000 scale or less.
Disadvantages included the loss of accuracy as a result of limited resolution, the consequent exclusion of
small natural remnants that could not be deemed reliable and the potential error associated with
misclassification.
LANDSAT Thematic Mapper imagery (7 spectral bands, 25x25 m pixels) taken on 15 December 1997
(Overberg, 174/083) and 24 February 1998 (Boland/Swartland, 175/083) were classified using ERDAS
Imagine (1997) software into the following mutually exclusive land-use classes (see Lloyd et al., 1999 for
detailed methods):
•
•
•
•
•
•

Urban and other development
Agriculture (cultivation, vineyards, orchards, bush cleared, heavy grazing)
Plantations
Waterbodies
Sand dunes
Natural vegetation, classified according to degree of invasion by alien plants:
- none to low alien vegetation density (< 20% cover)
- medium alien vegetation density (20 – 75% cover)
- High alien vegetation density (> 75% cover)

These thematic layers were subjected to 3x3 majority filter, which performs a smoothing function,
removing isolated pixels that are very different to the majority of surrounding pixels (Schowengerdt
1983). This allows for a slight but desirable simplification of the output layers.

a

b

Figure 8. Interpreting natural habitat remnants (b) from satellite imagery (a). An example from the
Boland/Swartland region around Kasteelberg.
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Estimating the accuracy of the layer
Since a degree of misclassification is unavoidable, satellite interpretations must undergo a rigorous
accuracy test (see Stow, 1993 for a suggested outline). This involves the verification of mapped features in
the field to obtain an estimate of their reliability 10 . In this project, the assessment was aimed primarily at
testing the accuracy with which natural remnants had been mapped. Field knowledge, additional remote
sensing data and previous estimates in the literature of the extent of remaining vegetation (e.g. Jarman,
1986, McDowell & Moll, 1992, Parker, 1982, Rebelo, 1992) suggested that the amount of natural
vegetation in the Boland/Swartland region was considerably overestimated.
The assessment concentrated on determining the mapping accuracy of natural remnants. A map of
randomly selected vegetation remnants (5% of all fragments irrespective of size) was printed onto
customised topographic map-sheets and used in thorough surveys in the Boland/Swartland and Overberg
(4 days/region). The assessment was “site-specific” but considered only categorical error, not boundary or
positional error. At each site, the observed land-use or land-cover was recorded and compared with the
mapped category. Inaccessible fragments were excluded.
Table 3. Accuracy assessment of the natural remnants layer in the Cape Lowlands Region
Overberg
Boland/Swartland
No. of sites surveyed
266
200
No. correctly mapped (%)
225 (84.59%)
80 (40%)
No incorrectly mapped (%)
41 (15.41%)
120 (60%)
Accuracy of mapped remnants*
84.59%
40%
Confidence level**
+/- 4.38
+/- 7.04
* Total accuracy (%) = (correctly mapped polygons/all polygons checked)*100
** Confidence intervals (confidence limit 95%) based on formula by Jensen (1986):
+/- (1.96(%correct*%incorrect/no samples in total)1/2 + 50/no samples)

The overall accuracy with which natural remnants in the Overberg were identified was fairly good (>80%
correct, Table 3), although it varied spatially. Higher error was found near watercourses where alien
vegetation is concentrated, while excellent results were achieved over the greatest part of the region,
where cultivated fields (barren in summer) are easily distinguished from natural vegetation patches.
Difficulties with classifying medium density alien vegetation were also encountered in C.A.P.E. (see
Lloyd et al., 1999; Rouget et al., 2003c). Nevertheless, the quality of the classification in the Overberg
was good and it was used in the final remnants layer (Figure 9).
For the Boland/Swartland, the test confirmed that the proportion of remaining vegetation was grossly
overestimated, largely as a result of transformed land being misclassified as natural vegetation. This
seemed partly due to more diverse and complex land-use patterns that are harder to interpret, particularly
close to the Cape Metropolitan Area (CMA). Given the very low score (Table 3), we decided that a major
revision of the remnants layer in the Boland/Swartland was necessary before using it for conservation
planning.

Improving the mapping accuracy of remnants in the Boland/Swartland
The following options for obtaining a corrected remnants layer were explored:
10

For the C.A.P.E. satellite interpretation, for example, categorical accuracy was tested by ground-truthing 492 random sample
points across the CFR. The overall accuracy – for all categories - was placed at 93.9% +/-2.2 at the 95% confidence level (Lloyd
et al., 1999). The classification accuracy varied between classes – it was best for urban areas and worst for medium density alien
plants.
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•
•

generating a new remnants map from an interpretation of a 2002 satellite image;
correcting the existing remnants layer through extensive field surveys and by drawing on all
available information layers.

The first option was investigated to determine whether an improved product could be generated at
relatively low cost and in short time-span. An objects-based satellite interpretation technique (eCognition
image analysis software, used on a trial basis, see www.definiens-imaging.com) was used but trial maps
displayed similar classification errors to the existing remnants maps. Given the time and budget
constraints of the project, the approach was not pursued although it may well be feasible under different
circumstances. The second option was, therefore, chosen as the most practical and promising solution.
What changes were made?
The northern part of the existing Boland/Swartland data layer was replaced with a remnants layer, that had
just been completed by the University of the Western Cape.11 This was based on a 1999 LANDSAT TM
image, classified through the use of neural networks processing (Newton, 2003). The product was
assessed by means of expert knowledge and comparison with 2002 satellite imagery and appeared slightly
more accurate for the northern, but not southern, part of the planning domain. The northern (UWCderived) and southern (existing Boland/Swartland map) sections were merged and used as a basemap for
further refinements.
Extensive field surveys were subsequently conducted to capture corrections to the remnants layer on hardcopy 1:50 000 topographic map-sheets. They were completed as part of the Cape Lowlands Renosterveld
Project and provided most of the information for rectifying the layer.
The following information was used to further annotate and cross-check the remnants layer:
•
•
•
•
•
•

A natural remnants layer for the Cape Metropolitan Area (CMA), prepared for Cape Town’s
Structure Plan for Mining (www.capetown.gov.za/planning/spm) using aerial photography
Aerial photographs (2000) for the CMA
A layer showing priority conservation sites within the confines of the CMA (Maze and Rebelo,
1999), prepared as part of the Cape Flats Flora Project.
A remnants layer for the area around Darling, south of the Berg River and west of the N2
highway, prepared using aerial photography (Heijnis et al., 1999)
A 2002 LANDSAT 7 image for the Boland/Swartland region.
WCNCB extension staff with a detailed knowledge of the area provided a final cross-check.

Desktop editing (heads-up digitising), informed by the above information, was applied to obtain a final
remnants layer, in which mapped natural habitat was divided into 3 categories:
•
•
•

Natural (known to be untransformed)
Uncertain (transformation status unknown)
Transformed (incorrectly mapped remnant, these were removed)

Improving the remnants layer was a very large task. It involved around ten days of work in the field,
followed by at least another 15 days of desktop-based editing and cross-checking of the layer using
additional datasets and input from experts.
It was not within the timeframe and budget of the project to conduct another independent field check of
the final remnants layer (Figure 9). Yet, given the considerable time spent in the field, consultation of
11

This layer was kindly made available to us by Ian Newton and Dr. Richard Knight from UWC.
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people familiar with the region, the thorough rectification process and previous estimates in the literature,
we are confident to estimate the remnants layer in the Boland/Swartland to be at least 80% accurate.
Table 4 shows how renosterveld remnants in the final Cape Lowlands Renosterveld Project’s remnants
layer (Figure 9) group into different size classes. By far the majority of remnants (10865, that is more than
50% of the renosterveld remnants) are smaller than half a hectare and only around 1000 remnants are
larger than 10 hectares.
Table 4. Distribution of renosterveld remnants in the Cape Lowlands Renosterveld Project’s planning domain
in different size classes

Remnant size class
(ha)
0 – 0.5
0.5 – 1
1–5
5 -10
10 – 100
100 – 500
500 - 1000
> 1000
Total (no. remnants)

Overberg
(no. of remnants)
9719
1997
2860
627
701
84
11
4
16003

Boland/Swartland
(no. of remnants)
453
68
266
115
219
39
8
7
1175

Elgin
(no. of remnants)
693
44
34
7
9
4
0
0
791

Table 5 shows the different land-use classes in the different subsections of the Cape Lowlands
Renosterveld Project’s planning domain. Agricultural use is by far the dominant category (overall >60%
of the landscape is cultivated) except in the buffer, characterised by high levels of intact fynbos
vegetation. Thus, most of the natural vegetation category in the planning domain consists of fynbos
vegetation.
This is also clear in Figure 9. The remaining areas of natural habitat are shown in green – fynbos is
depicted in light green and is quite extensive, especially in the buffer area, while renosterveld is shown as
dark green patches scattered throughout the central portion of the planning domain. Transformed land (all
classes mapped in white) is dominant land-use in the central portion.
Table 5. Extent of land-use categories (as % of total area) in the subsections of the planning domain

Land-use
Urban areas
Cultivated areas
High-density alien plants
Natural vegetation
Uncertain status
Total area (ha)

Boland/
Swartland
(%)
2.54
89.91
0.82
6.21
0.52
668026.8ha

Elgin
(%)

Overberg
(%)

Buffer
(%)

1.60
91.56
0.25
6.59
0.00
17118.81ha

0.40
85.83
1.15
12.62
0.00
552426.8

4.06
29.99
2.83
63.09
0.02
689553.6

Entire
planning
domain (%)
2.46
67.31
1.63
28.41
0.19
1927125.9

Conclusions
The remnants layer for the Boland/Swartland region required a large investment of resources – much
greater than originally expected. This was partly due to the fact that substantially more time had to be
spent in the field to accurately map natural habitat. However, given the central role of the data in this
project (see sections 9, 10 & 12, 13), the effort that was expended to obtain a reliable layer was justified.
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The process would have been greatly facilitated by the availability of recent aerial photographs (1:10000
scale) for the region. These, in combination with field-based verification and revision, are likely to present
the best option for fine-scale planning and good results can probably be achieved within a shorter
timeframe. A good option currently would, for example, be the aerial photographs that were captured by
the Department of Water Affairs and Forestry for the Working for Water Project in 2000. These can now
be obtained from the Surveyor General, but at the time of this project such higher resolution images were
not (yet) available, were out of date or too expensive.

Figure 9. Final layer of natural remnants for the Cape Lowlands Renosterveld planning domain
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7. Vegetation Map
The importance of a vegetation map in conservation planning
The concept of biodiversity as a whole – and how to represent it spatially – is a fundamental and difficult
aspect of systematic conservation planning. Apart from needing to know where the remaining natural
habitat is (as shown by the remnants map, section 6), we have to characterise it according to recognisable
biodiversity patterns. An important decision that needs to be made at the start of the planning process is,
therefore, which features to choose that will adequately represent biodiversity patterns (Margules and
Pressey, 2000, Lombard et al., 2003) in the landscape.
Owing to the many facets of biodiversity this is quite a challenge. We also know that, in reality, we will
never be able to map its components for every part of the landscape. Therefore, we need so-called
surrogate measures. These indicate how similar or different areas are in terms of their diversity patterns
and they are more readily quantified or mapped. Early systematic conservation plans tended to use
selected species distributions to characterise the biodiversity of a region, but there are several problems
with a purely species-based approach (see Lombard et al., 2003 and section 8). An alternative is to use
land classes, such as vegetation or habitat types (see also Cowling and Heijnis, 2001, Cowling et al.,
2003a, Lombard et al., 2003). While there is no best surrogate (Margules & Pressey, 2000), using
vegetation or habitat types is a common approach also followed in the Cape Lowlands Renosterveld
Project. Two advantages are that maps of land classes provide:
•
•

information for every part of the landscape (there are no gaps as is common with species);
consistency in the data, which facilitates comparison across the region.

In addition, exceptionally high plant species diversity and turnover are characteristic of the Cape Floristic
Region. Based on a relatively good understanding of the region’s flora, it is possible to map vegetation or
habitat types that reflect much of this variation in pattern. They may also be reasonable surrogates for nonplant biodiversity, as patterns of geographically less variable groups of organisms are more likely to be
captured as subsets of those for highly variable groups (plants). There is, however, no conclusive evidence
yet (see Lombard et al., 2003 for a discussion regarding vertebrate data). The topic will continue to
stimulate debate (see section 8, Ferrier, 2002, Lombard et al., 2003) until further research - e.g. testing the
effectiveness of specific surrogate measures – allows for more definite conclusions.

Vegetation mapping methodology
We decided to produce a vegetation map for the Overberg and Boland/Swartland, as no detailed layer was
available for the region. The aim was to capture as much of the floristic variation as possible (see Reyers
et al., 2002 for a discussion of scale-dependent surrogates). Two separate approaches were followed:
•

Overberg: A statistical model was developed to predict the distribution of biodiversity across in
the landscape. Basically, this involved a combination of appropriate environmental variables (e.g.
climate data, mapped as continuous surfaces) and data on plant species occurrences to develop a
model of habitat units. As hardly any biodiversity information was available for the Overberg,
field surveys were conducted throughout the area as part of this project (see section 8).

•

Overberg and Boland/Swartland: Expert vegetation maps, based on supporting information (e.g.
geology) and the knowledge of specialist botanists were produced. In the Overberg this map
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served as a comparison to the modelled habitat unit map. No modelling process was conducted for
the Boland/Swartland.

Factors that influence vegetation patterns in Cape lowlands renosterveld
The Boland/Swartland and Overberg are characterised by the presence of the broad vegetation type
coastal renosterveld vegetation (see Cowling & Heijnis, 2001). This occurrs on richer soils derived
primarily from Malmesbury shales (in the Swartland), Bokkeveld shales (in the Overberg), or the Cape
Granite Suite. Altitudes range from 10 – 450masl. The Boland/Swartland is renowned for being
extremely flat, although there are a few notable hills including the Tygerberg and Koringberg (both
shale) as well as the granite hills Paarl Mountain, Paardeberg, and Darling/Dassenberg hills. The
Overberg displays greater topographic variation, with the average difference between hilltop and
valley bottom being more than twice that typical of the Swartland. Significant hills within the
Overberg area are the eastern edge of the Hottentots Holland (Table Mountain Group – TMG sandstones), two ridges of the Snyerskraalberge (mostly shales, but with a TMG capping) and Caledon
Swartberg (TMG sandstones).
Rainfall varies from around 350 – 650 mm/year. Above about 800mm/year the renosterveld vegetation
becomes dominated by Fynbos elements. This is noticeable in the Elgin Valley, where rainfall tends to
be high (up to 1000mm/annum) and the vegetation is consequently classified as a fynbos/renosterveld
mosaic. In the Swartland and western Overberg rainfall is strongly seasonal (winter) while the eastern
Overberg receives bimodal (spring and autumn peaks) rainfall. The variation in rainfall seasonality
across the Overberg is consequently an important factor for biotic patterns in the Overberg.
Soils range from loamy sands derived from granite to heavy clays derived from shales. Outcrops of
ferricrete (koffieklip) and silcrete are present in both the Swartland and the Overberg, and tend to
support distinct vegetation types, but are often very small in area and can be difficult to map. Silcretes
are particularly prominent in the eastern half of the Overberg. Old alluvial terraces are prominent in
both areas, primarily along the Breede River in the Overberg, and at the base of the Porterville and
Limietberg mountains in the Swartland.

Statistical modelling of habitat units in the Overberg
The modelling process for creating a layer of habitat units consisted of the following steps:
•
•
•
•
•

The Overberg was divided into landscape-level habitat units. This involved the use of statistical
techniques (ordination, clustering and back-prediction) to analyse broad-scale plant species and
environmental data.
At a finer scale, the same techniques were applied using higher resolution data to divide the
Overberg into finer-scale habitat units.
The two maps of habitat units at different scales were combined.
The resulting map was verified in the field .
Based on the field edits, the modelled map was adjusted to produce a final habitat units layer.

For a detailed account of the above steps as well as the outputs achieved during the modelling process
please refer to Appendix 11.
The final map (see Figure 10a and Table 6) was informally reviewed by Professor Richard Cowling
(Terrestrial Ecology Research Unit of the University of Port Elizabeth) and Dr Tony Rebelo (NBI). It was
also submitted as input into the NBI's soon to be published Vegetation Map of South Africa.
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Table 6. Final modelled habitat units forming part of the Overberg
(Detailed descriptions given in Table 28, Appendix 11)

Habitat class
Western Silcrete/Ferricrete (Botriver, Shaw’s Pass)
Fynbos on River Terraces
Eastern Silcrete/Ferricrete outcrops
Shale & Granite Fynbos - Hemel&Aarde
Western Vyeboom Shale Fynbos
Lower Botriver Mosaic
Southern Bredasdorp Mosaic (Nachtwacht)
Lower Breede River Mosaic and Potberg
Fynbos on Sandstone (Caledon Mountain)
Moist Mountain Fringes
Western Overberg
Eastern Overberg
Central Overberg

Area (ha)
224.16
2722.00
3196.63
3641.93
6208.12
7358.36
8311.23
9394.08
9668.04
17443.99
120109.37
181343.09
193603.33

Vegetation maps derived through field-based expert mapping
Overberg
In addition to the modelled product, a vegetation map based on expert knowledge of floristic patterns
across the study area was generated for the Overberg. This knowledge had been largely acquired through
extensive field surveys conducted as part of this project (section 8). The expert mapping method was
useful for comparative purposes and proved to be a significantly more rapid procedure, producing a
similar and equally satisfactory result. The two processes (modelling and expert mapping) were conducted
independently although the same botanical specialist, who produced the expert map, subsequently gave
input into the modelled map. This was in the form of advice on the choice between modelled outputs (i.e.
when the more than one scenario was produced) and through ground-truthing.
The mapping was done by means of overlays on customised base maps indicating natural remnants and
general topographic features. Reference material that assisted in decision-making included 1:250 000 scale
geology maps for the region and data collected at more than 155 sites during field surveys. The area was
divided into 11 renosterveld vegetation types (see Table 7, Figure 10b), based primarily on vegetation
communities, the presence of characteristic species and local endemics, and clear geological differences.
For example, outcrops of ferricrete (koffieklip) and silcrete tend to support distinct vegetation types and
are present in both the Boland/Swartland and Overberg (especially in the eastern half). These outcrops are,
however, often very small in area and can be difficult to map, although a significant proportion is
represented on the 1:250 000 geological map.
Geology was less significant in determining broad-scale vegetation types in the Overberg, where the
change in rainfall seasonality across the area (~160km from west to east) was thought to be the strongest
driver of regional floristic variation.
The final outputs of the modelling and expert mapping procedure were in remarkable agreement (see
Figure 10). This is partly due to the fact that similar factors (rain seasonality and geology, known to be of
primarly importance in the Overberg) were considered in producing the two maps. Although both are
good products we used the modelled map in the conservation assessment. This was slightly more detailed
and had been informally reviewed by the time we needed the vegetation map for further analyses.
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Table 7. Expert-mapped vegetation types - Overberg
Detailed descriptions are given in Table 29, Appendix 11
Vyeboom Mesic Renosterveld
Western Overberg Renosterveld - Shale Rûens
Western Silcrete Hills
Lower Botriver Gravels
Central Overberg Renosterveld - Shale Rûens
Eastern Overberg Renosterveld - Shale Rûens
Potberg Renosterveld
Eastern Silcrete Hills without quartz pebbles
Eastern Silcrete Hills with quartz pebbles
Breede River Terraces & Alluvium
Elgin Renosterveld

a

b

Figure 10. Comparison of the modelled (a) and expert-derived (b) vegetation maps of the Overberg
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How transformation levels affect the identification of biodiversity features
Exceptionally high transformation levels, such as typical of the Lowlands, make it difficult to
confidently map former vegetation patterns with certainty, as there is frequently no remaining
vegetation to verify them. In such instances, the underlying geology is often the most useful variable
for guiding recognition of vegetation patterns and the boundaries between them. In the Cape
Lowlands, the close correlation between the soil/geology type (shale and some granite), level of
transformation (very high) and vegetation (renosterveld) means that transformation itself can serve as
a fairly accurate surrogate for original vegetation patterns. For example, the boundary between
mountain fynbos on sandstone (mostly intact vegetation) and renosterveld on shale (mostly highly
transformed or a mosaic of natural remnants and transformed land) is clearly visible. Apart from
geology this frequently helped in delimiting the boundaries of the broad vegetation types.

Boland/Swartland
Given the agreement between the modelled and expert-driven vegetation maps for the Overberg, plus the
shorter time required for the expert approach, we decided to cut out the modelling component for the
Boland/Swartland. In addition, it made sense to streamline our approach with the existing NBI initiative of
Vegetation Mapping for South Africa, as Dr Tony Rebelo had already made substantial progress in
producing a draft vegetation map of the region. This was based primarily on geology, known to be the
overriding determinant of vegetation patterns in the Boland/Swartland.
The Cape Lowlands Renosterveld Project’s survey data (section 8) was used to fine-tune the draft output
and field visits were conducted over several days to verify vegetation types and boundaries. In most
instances, the draft proved to be fairly accurate and few changes needed to be made. This confirmed the
importance of geology as a determinant of vegetation patterns in the Boland/Swartland and its suitability
as a surrogate in this area. The final vegetation map for the entire planning domain (Figure 11) consists of
the expert-mapped Boland/Swartland layer (see also Table 8) and the modelled map of the Overberg.
Altogether 29 vegetation types were identified - 16 in the Boland/Swartland and 13 in the Overberg.
Table 8. Main vegetation types in the Boland/Swartland
(Detailed descriptions in Table 30, Appendix 11)
Boland Granite Fynbos
Elgin Shale Fynbos
Swartland Alluvium Fynbos-Renosterveld Mosaic
Lourensford Alluvium Fynbos
Swartland Shale Renosterveld
Cape Winelands Shale Fynbos
Piketberg Fynbos-Renosterveld Mosaic
Swartland Silcrete Renosterveld
Swartland Granite Renosterveld
Quartz Patch Renosterveld
Strand Renosterveld
Atlantis Sand Fynbos
Cape Flats Sand Fynbos
Cape Flats Dune Strandveld
Hopefield Sand Fynbos
Leipoldtville Sand Fynbos
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Figure 11. Vegetation map for the Cape Lowlands Renosterveld Project

Conclusions on the vegetation mapping process
Following two separate approaches for deriving a map of vegetation or habitat units for the Overberg had
the distinct advantage of being able to compare the two. The following points are important:
•

The modelling procedure was a very intensive and complex process that proved to be interesting
but also fairly time-consuming. The expert-derived vegetation map itself was a much more rapid
procedure and achieved similar results (Figure 10).

•

Both methods made use of the field survey data that had been collected (see section 8). However,
the modelling procedure relied more heavily on this (it was the baseline data) while the expert
approach is more flexible in the type of hard data needed to produce a vegetation map. Despite the
good quality of the field survey dataset, it did not contain enough plots for the chosen statistical
techniques to perform as well as anticipated. Using a similar procedure would, therefore, only be
advisable if very comprehensive datasets are available or can be produced by means of a thorough
field component. This is not to say that modelling cannot be very useful in certain situations, such
as was done for part of the Succulent Karoo for the purpose of broad-scale conservation planning
(see Driver et al., 2003b). Nevertheless, it is worth carefully assessing the merits of the available
data and modelling techniques to be used.

In conclusion, the method of choice in future conservation assessments would be to produce an expert
vegetation map. This is assuming that circumstances are similar to those encountered in the Cape
Lowlands Renosterveld Project. In our case it was a faster, cheaper and adequate way of representing
biodiversity patterns in conservation planning (see also Cowling and Pressey (2003) and Cowling &
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Heijnis (2001) for comments on use of expert knowledge into defining BHUs). A prerequisite, however, is
that the expert is very familiar with the landscape, vegetation and flora of the region.
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8. Plant and Animal Species Distributions
Species data in conservation planning
Plant and animal species have always been central to conservation efforts (e.g. the Endangered Species
Act, 1973). It is easy to see why - species are recognisable and relatively ‘standardised components’ 12 of
biodiversity, which means we can relate to them fairly easily. Also, since species tend to contribute more
than, say vegetation types, to the ‘wow factor’ of biodiversity (e.g. showy bulbs in drab renosterveld), they
can be used to enthuse, excite and educate people about the need for conservation. When it comes to
conservation planning, though, there are several problems with a species-based approach (Faith & Walker,
1993, Margules & Pressey, 2000, Ferrier et al., 2002, Lombard et al., 2003). These include:
•
•
•
•

substantial bias in the types and localities of species sampled (Lombard et al., 2003);
incomplete datasets that do not record presence-absence information;
choice of taxonomic groups with patchy distribution records (see Lombard et al., 2003);
lack of spatial congruence between distributions of species chosen for and excluded from the
planning (Lombard et al., 1995, Bonn et al., 2002), which can lead to entire habitats being missed
(Reyers et al., 2002).

Motivated by these shortcomings, the focus in conservation planning has now shifted towards also using
habitats, vegetation types and land classes (Noss, 1996 and see section 7) to represent the species or
communities that they contain. Lombard et al. (2003) show, for example, that habitat units are relatively
good indicators for species of Proteaceae, but not the other way round. Yet, habitat units and the like are
by no means perfect surrogates (e.g. Ferrier, 2002). Distributions of plant and animal species can help
understand biodiversity patterns in a region even if they do not tell the full story, data on the. This is why
they are useful as complementary biodiversity features (see recommendations in Lombard et al., 2003).
While this is a good way of making use of existing data sets of species localities, their usefulness depends
on the quality of the data. Usually, it is best not place too much emphasis or reliance on these layers for
the conservation planning process.

Species data in the Cape Lowlands Renosterveld Project
In this project, species data were used to supplement fundamental biodiversity layers, including the
vegetation map (section 7) and ecological and evolutionary processes (section 9). The following species
distribution data were collected and compiled from various sources:
•
•
•
•

Rare and endemic plant species localities from field surveys conducted at nearly 300 sites in
renosterveld as part of the project (focus on areas for which no information was available)
Distributions of rare and endemic plant species in the region captured from existing collections
(herbarium records)
Distributions of selected vertebrate species (Osteichthyes, Amphibia, Reptilia) obtained from
WCNCB’s State of Biodiversity database
Distributions of animal species in large taxonomic groups (birds, insects, butterflies separately,
small mammals, amphibians and reptiles and freshwater organisms) derived through expert
mapping.

12

By ‘standardised components’ we mean that species are a widely accepted unit of biodiversity. Although systematists disagree
about the precise definition and, in many cases, about which taxon a specific organism belongs to, there tends to be broad
consensus what a species is. The same cannot (yet) be said of landclasses, habitat units or vegetation types, which are often
perceived as highly subjective and difficult to verify.
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Each of these data categories is discussed in more detail below.

Data collection through field surveys
An important part of the Cape Lowlands Renosterveld project was its field-based component during which
primary data collection (mostly of plant and environmental information) took place. This added
enormously to the amount of information available on the lowlands region and contributed significantly in
terms of guiding and verifying data analyses.

Generation of draft species lists
Prior to the field surveys, several databases13 with information on plant species distributions were queried
to extract preliminary ‘global’ lists of species occurring in the Overberg and in the Boland/Swartland.
From these it appears that the flora of the Boland/Swartland and of the Overberg differ significantly, with
perhaps no more than 50% of the species in common. Using the global lists as a baseline, endemic and
rare species were extracted for each region to generate draft lists of ‘special species’ that could guide field
surveys (see Table 19 and 20 in Part D for the Boland/Swartland and Overberg specials lists,
respectively). At the same time, the lists were further refined by fieldwork as it became more apparent
which species still had to be added to the lists. This resulted in a list of 162 special species for the
Overberg and one for the Swartland with 195 species (Table 9).
A plant collection permit applicable for the project duration (see Appendix 1) was also obtained from
WCNCB before the start of the field season.

Timeframe of fieldwork
The surveys, conducted over a three year period from 2000 to 2002, were clustered around springtime
(late July – late September). This was to maximise the recording of certain spring-flowering shrubs, which
cannot be identified in the sterile condition, and of seasonally evident bulbs and annuals, which are
characteristic of the flora. The Swartland is particularly rich in bulb species, most of which have
extremely short flowering periods (usually about three weeks). Although it was impossible to visit all field
sites within the peak flowering period, the majority of species were in bloom at some stage within the
spring survey window. The Overberg has a more staggered flowering season due to the change from
strongly seasonal rainfall (in the west) to bimodal rainfall patterns (in the east). This, plus fewer rare
bulbs, allowed for a longer survey window in the Overberg. The 2000 and 2001 seasons, when surveys
focused mainly on the Overberg, coincided with relatively dry years in the area. In 2002, a year of average
rainfall in the region, fieldwork was conducted in the Boland/Swartland.
During initial surveys in the Overberg in 2000, full species lists were compiled at six sites across the area.
This provided some baseline data as well as the opportunity to get a good overview of the region’s flora,
landscape and other aspects that would facilitate sampling in the next season.

Methodology of field surveys

13

The following information was kindly made available to the Cape Lowlands Renosterveld Project:

Cape Plants (Goldblatt & Manning, 2000), the South African Rares Database (National Botanical Institute, NBI), Protea Atlas
database (NBI, see also http://protea.worldonline.co.za ), SABONET (NBI), Restionaceae database (Bolus Herbarium, University
of Cape Town), and species lists by Barrie Low, Dr Charlie Boucher, Elizabeth Parker, Jessica Kemper, Ute Schmiedel, John
Manning. We thank everyone for their contributions.
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The primary aim of collecting field data for the project was to characterise the region broadly in terms of
its biodiversity (i.e. rare and endemic plant species and vegetation types). Given the limited field season
and the large number of scattered vegetation remnants, it was neither feasible nor necessary to do this by
compiling full species lists at each sampling location (a very time-consuming exercise). Instead, a more
rapid, and yet still thorough, sampling strategy was designed for the 2001 and 2002 seasons. This allowed
data collection at a significantly larger number of sites and yielded a good reflection of biodiversity
patterns across the study area (see Figure 12).
Regional site selection
At the start of the project, the Overberg was largely undercollected, with only few localities such as
Bontebok Park, Fairfield farm near Napier and Spitskop north-east of Bredasdorp having previously been
sampled. The Boland/Swartland region was relatively well-known, although collecting had been centered
on particular areas, notably the Cape Town – Paarl – Somerset West area, Elandsberg farm near Hermon,
Darling hills and Paardeberg. This determined the broader selection of survey sites, as the intention was to
ensure relatively even coverage across the study area and limit collection bias. In the case of the Overberg,
it was decided to undertake stratified sampling, whereby at least two plots would be done in any one
apparently homogenous area (based on specialist botanist evaluation of environmental and vegetation
characteristics). In the Boland/Swartland area, on the other hand, field surveys targeted collection gaps.
It was also important to sample at points far apart in the study areas to pick up regional variation within a
single habitat type (e.g. deep loams on north facing shale slopes). In many cases it was extremely difficult
or even impossible to find representative examples of certain original habitats in the highly transformed
landscape (such as deep soils on flat ground in the Swartland).

Figure 12. Field survey localities in the Cape Lowlands Renosterveld Planning Domain

Local site selection
The selection of individual plots to be surveyed per site was further influenced by age of the vegetation,
soil type and depth, geology and aspect. Where possible, an average of six plots was done per site
(determined by constant geology) where all other variables, viz. veld age, soil type and soil depth, aspect,
changed.
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Data collection procedure
If possible, the landowner was consulted prior to sampling to ask permission for working on his/her land.
The data collection procedure followed with abiotic and biological data for each plot being captured on a
customised form (see Appendix 2). This included information about the locality (e.g. GPS position),
substrate and other habitat descriptors, fire history and likely land-use pressures. The biological
information consisted of plant species that were dominant (most abundant), endemic and rare (based on
the list of ‘special’ species provided) or alien, each with Braun Blanquet cover abundance codes.
Additional information was also noted on the sheets (comments by the farmer on whether and why natural
vegetation was valued, why it had not been ploughed, etc.) were also noted.
The size of each plot was variable, ranging from 0.2ha in the case of certain vernal (seasonal) pools, to
about 20ha in the case of a homogenous habitat with few features, with an average of about 2ha.
Vegetation patches smaller than 0.5ha were only sampled in special instances, for example, to capture a
rare habitat. Surveys were usually concluded after a maximum of one hour or if the species/time curve had
started to level out. This occurred in species-poor plots after a few minutes, when new species for the list
were being added at a rate slower than approximately one per minute.
Supporting documentation and instrumentation for the fieldwork included:
•
•
•
•
•
•

a plant collection permit applicable for the project duration (see Appendix 1);
data sheets for recording information (see Appendix 2);
a GPS (Garmin e-trex);
hardcopy laminated 1:50 000 topographic maps customised to show natural remnants;
1:50 000 topo-cadastral maps;
plant presses (large herbarium press and small field press).

Unidentified or interesting plants were collected and voucher specimens made for those of scientific
interest. These are housed at NBG (Compton Herbarium, Kirstenbosch) or at BOL (Bolus Herbarium,
UCT). The processing and identification of collected voucher specimens, which totalled about 700
specimens, consisted of pressing, drying, labelling and identifying them at the Compton Herbarium,
Kirstenbosch (NBG) or Bolus Herbarium, UCT (BOL).14

Outcomes of the field survey component
The field surveys were the project’s key primary data collection phase and achieved the following:
•
•

155 sites were surveyed in the Overberg and 141 in the Swartland and Elgin area (Figure 12). At
each of these sites detailed environmental (abiotic) and biological information, including
information on threats and alien species, was recorded.
Special species lists were compiled for both the Overberg and the Swartland, the first time that
this has been done for an area within the CFR. These lists highlight all the known rare and
endemic plant species within each region (195 in the Westcoast area and 162 in the Overberg),
and are in themselves a valuable tool for conservation. A comparison of the most well represented
plant families among the special species found in the Overberg and the Boland/Swartland,
respectively is given in Table 9. Interestingly these list differs quite significantly between the two
areas – the Iridaceae is exceptionally species rich in the Boland/Swartland and less so in the
Overberg, where the Aizoaceae is the dominant family on the specials list.

14

Most identifications were done by Nick Helme, but specialists provided identifications for: Agathosma (T. Trinder-Smith,
BOL), Mesembryanthemaceae (C. Klak, BOL, P. Chesselet, NBG), Iridaceae (J. Manning, NBG), Orchidaceae (H. Kurzweil),
Ericaceae (E. Oliver, NBG), Apiaceae (BE van Wyk), Amaryllidaceae, Hypoxidaceae (D. Snijman, NBG), Lachenalia (G.
Duncan, NBI), Aspalathus (C. Cupido, NBG).
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•
•

Full species lists were compiled at six sites in the Overberg, where very few such lists exist.
Over 700 voucher specimens were collected and are now permanently housed at the Compton
Herbarium (NBG) and the Bolus Herbarium (BOL). They form a valuable addition to the
knowledge of the rare and endemic species in both the Swartland and the Overberg.

Special finds
So little known were some parts of the Cape Lowlands at the start of this project, that eight
undescribed species were discovered during fieldwork. Three of these have been formally described in
the two years since they were first collected and four are brand-new species, previously not known to
science. These include new species of Freylinia, Agathosma, Antimima and Xipotheca.
Equally exciting was the re-discovery of the giant celery Peucedanum pungens (Apiaceae). This tall
plant, thought to be extinct, had only been collected once in the 1830s and never since. Since
encountering the first plant, however, several populations have been found during the Lowlands
Project at various localities on the Southwest coast. Significant range extensions were also mapped for
many species and new populations of some very rare species were discovered.

Table 9. Comparison of the Boland/Swartland and Overberg area: the 8 dominant families on the special
species list (rare and endemic plant species)
Family

No. of species Overberg

Aizoaceae

32

No. of species
Boland/Swartland
32

Iridaceae

28

51

Fabaceae

21

22

Asteraceae

12

12

Ericaceae

10

Rutaceae

10

Asphodelaceae

8

Proteaceae

6

10

Hyacinthaceae

9

Oxalidaceae

10

Restionaceae

6

Total no. of endemics

114 (Overberg)

Total no. species

162

168 (Westcoast)
132 (Swartland)
195

Total no. families

29

28

No. RDB listed spp.

81

80
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Georeferencing of species from herbarium collections
In addition to compiling a database of information gathered during field surveys (including new
collections of plant species), a GIS-layer of past collections of the rare and endemic species was compiled
for the study area. These were obtained from two sources:
•
•

the SABONET project, whose coordinators kindly agreed to prioritise capturing information for
the Cape Lowlands Renosterveld Project as part of the National Botanical Institute’s ongoing
initiative of databasing all NBG (Compton Herbarium) herbarium sheets;
WCNCB’s Rare and Threatened Plant database.

From each of these databases, collection localities and associated information for all special species in the
Overberg and Boland/Swartland was extracted. The resulting spreadsheets were combined and sorted with
care to exclude records that had been captured numerous times, either due to occurring in both databases
or more than once in the same database (e.g. if two herbarium sheets were made of a single specimen).
This required comparison of the collector’s name and number (a common field between the two
databases) as well as of the collection date and other fields that revealed duplicate entries within the lists.
The final lists of special species localities contained x records for the Overberg and y records for the
Boland/Swartland area.
The species locality information was available in a descriptive format (e.g. 5 km south-west of Caledon,
on farm X), which was used to georeference (pinpoint ‘in space’ in a GIS) collection spots for all
specimens. To ensure a relatively speedy process, this was done by the project’s specialist botanist with
extensive knowledge on collection localities in the Cape. Each specimen that could be located on a GIS
map (showing regular topographic features and information layers to help orientation) was given a unique
identification number in the reference database as well as in the Arcview .dbf file storing the point
localities. An estimate of collection accuracy was also added for each specimen using the following
categories:
•
•
•
•

<500m
500 – 1000m
1000 – 2000 m
2000 – 3000m

These classes mean that, based on the herbarium description, a specimen’s collection locality could
reasonably be placed within x m of the actual collection point. Records for which the locality could not be
determined within a 3000m radius of the collection point were discarded (e.g. “on the way between
Swellendam and Heidelberg”).
Once georeferencing was complete, all relevant information from the specimen database was attached to
the GIS point locality layer using the unique identification number. The last step in generating the final
layer of species/specimen distributions was the addition of the project’s own information for special
species collected during the field surveys.
Records that did not fall within the planning domain or not within 200m of natural vegetation remnants
were excluded from the final GIS layer. For the Overberg, 720 records were included and in the
Boland/Swartland region, 1003 records (Figure 13).
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Figure 13. Collection localities of endemic and rare plant species in the planning domain

Animal species localities – freshwater fish, amphibians and reptiles
WCNCB has a State of Biodiversity database, containing locality information on species belonging to the
vertebrate groups Osteichthyes (fish), Reptilia and Amphibia 15 . From this, data coinciding with the
project’s planning domain (section 5) was extracted. Each record (886 originally provided) was supplied
with a spatial reference on the approximate or exact collection locality, thereby making georeferencing (as
was done for plant species) unnecessary. The accuracy estimate already attached to the data was divided
into the following categories: reserve centroid, farm centroid, urban centroid, nearest second or better,
nearest minute.
The following records were excluded from the GIS layer:
•
•
•
•

alien species localities;
specimens with a collection locality stating its accuracy as an urban centroid;
specimens collected before 1960;
specimen collections falling outside the planning domain.

Although a proportion of records fell outside natural areas – this was a problem for plant records as well –
they were retained in the database. The reason for this was the greater likelihood for the animals to occur
outside remnant vegetation. The fish records do not relate to renosterveld vegetation.
The number of animal species records retained in the final GIS layer (Figure 14) was 177 (Overberg) and
695 (Boland/Swartland).

15

The data originate from the collections of the Albany, Port Elizabeth and Iziko Museums, the FrogAtlas Project (Avian
Demography Unit, University of Cape Town) and the WCNCB (provincial nature reserves). Additional data were obtained from
the Fish Atlas Project (University of Grahamstown). All of these organisations kindly gave permission to the Cape Lowlands
Renosterveld Project to use their information.
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Figure 14. Collection localities of selected vertebrate species

Assessment of the value of existing plant and animal species data
Overall, the effort spent on georeferencing herbarium specimen collections was well worth it. This was
because it was relatively rapid and resulted in a fairly large spatially explicit database (more than 1700
records) of special plant species of the region. The layer was used to inform the planning process (see
section 12). It also contributed to two projects on Rare and Threatened Plants (see section 15), where it
added to the overall data available and helped to define areas of activity. The database is also sure to have
other future applications within WCNCB.
However, certain of the shortcomings of species data (see introduction to this section 8) were also
immediately obvious and are worth noting, particularly in the light of conservation planning. They confirm
that one should not rely solely on these data to represent biodiversity pattern.
•
•

•

Even a cursory glance at the maps for plant and animal species reveals bias towards particular
sampling hotspots – e.g. reserves (see also Lombard et al., 2003), Elandsberg or around Darling
(especially for the plants).
Secondly, the point locality data available for animal species represented only a selection of taxa.
These also showed very sparse collections for the Overberg (as opposed to the Swartland) and are
unlikely to be representative of a wide range of other plants and animals in the remaining natural
habitat. This was compounded by the fact that a portion of the records did not coincide with
natural habitats but with the transformed part of the landscape.
A large proportion of herbarium records have very vague collection locality descriptions. This
meant that only around 25% of all records could be located to within 3km of the collection
locality. The remainder of records – although captured in a database – could not be entered into
the GIS layer.
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Expertly mapped animal species distributions
During its data collection phase, the Lowlands Renosterveld Project focused primarily on the region’s
flora – for example, no collections of fauna were made during field surveys. To supplement the existing
biodiversity information we decided to conduct an expert-mapping component that would yield additional
information, particularly for animal taxa that were not captured in the State of Biodiversity database.
We asked nine experts on the chosen taxonomic groups (see below) to map centres of species richness and
endemism, important areas for the maintenance of ecological and evolutionary processes relevant to
organisms in these groups and unique or rare habitats. The methodology was closely guided by that
developed during the SKEP Project (Driver et al., 2003b). Expert mapping was an important but not
particularly time-consuming component of the Cape Lowlands Renosterveld Project. This was partly due
to the fact that the project stretched over 3 years (expert mapping not essential as a short-cut procedure)
and due to limited detailed knowledge of the lowlands region. The information obtained was ultimately
used as a context layer only and was not integrated into the conservation planning analysis.

Methods
The process involved the following steps:
•
•
•
•
•

choosing taxonomic groups;
consulting experts on these groups for mapping;
preparing basemaps, overlays and developing dataforms;
holding mapping sessions;
capturing data and digitising spatial information.

The following taxonomic groups were mapped: birds, invertebrates (butterflies separately), amphibians,
reptiles, small mammals and freshwater organisms (particularly fish). Given the quality of floristic data
already available, plants were excluded from expert mapping.
The experts (academics and other researchers as well as amateur experts, see Appendix 6.1), who were
invited, are widely recognised as specialists on particular groups of organisms. Most attended small
groups sessions, while a few preferred mapping in their own time and environment, where the necessary
data that they needed to draw on was more readily available.
The materials used during the mapping sessions included customised topographic mapsheets (1:250 000
scale) on which natural remnants had been included as a theme to facilitate orientation in the landscape.
These served as basemaps on which tracing paper was placed as overlays – one per group of organisms.
Basemaps and overlays could be matched up precisely using the corner tic points (for digitising) and study
area’s outline that had been printed on each.
Owing to the relatively coarse scale of the basemaps and the limited area of the project’s planning domain,
only a single 1:250 000 scale sheet was required each for the Overberg and for the Boland/Swartland.
Discussions with the experts during preparations had resulted in the choice of the broad scale, which
emerged as the finest scale possible for mapping across the entire area. The main reason for this was that
research on animals in the lowlands has been equally or even more limited than in the case of plants,
which meant that more detailed information was simply not available.
A brief introduction was given prior to the mapping session to explain the aims and overall procedure.
Several of the experts present had been involved in mapping for the SKEP Project, which greatly
facilitated the process. Nevertheless, it was important to have a member of the project team present
throughout the mapping in order to provide guidance and ensure the correct capturing of information.
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The mapping procedure involved drawing polygons (depicting centres of species richness or endemism
etc.) on the tracing paper overlays and completing a specific dataform for each feature drawn. Experts
were asked to fill in as much detail as possible and to ensure that the polygon and dataform matched up.
This step was important, as spatial features without an accompanying dataform cannot be interpreted
during the data processing stage and would have to be discarded.
Information that was requested in the dataform (see Appendix 6.2) included:
•

•
•
•
•

Attributes of the area:
- centre of endemism or diversity,
- unique habitat or community,
- threatened with transformation,
Key ecological/evolutionary processes present;
Presence of important taxa;
Number of endemic, rare, threatened taxa;
Land-use pressures that are notable in the area.

Figure 15. Expert derived information combined for all groups that were mapped

Assessment of the results and the mapping exercise
To put the outcomes of the expert mapping exercise (Figure 15) into perspective, it is important to be
aware of the strengths and limitations of this method. Systematic conservation planning and expert
mapping are seen as contradictory or mutually exclusive approaches, especially when experts are involved
in mapping priority conservation areas. The reason for this is that the systematic approach can be regarded
as mostly independent and objective, while expert-defined priorities tend to be very subjective. Less
controversial is the use of expert mapping of biodiversity features, provided that it is based on a thorough
knowledge of the area. In fact, it is often possible and also necessary to incorporate this kind of
information into the systematic conservation planning approach (see comments in Cowling & Pressey,
2003).
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The key limitation regarding expert mapping in this project was the lack of adequate knowledge on
lowland renosterveld. Participants were quick to point this out and it affected the results in two ways:
•

The level of precision with which distributions were mapped (Figure 15) varied although it tended
to be broad (large areas marked) rather than specific (small areas marked). It is true that this range
in the size is partly linked to the different types of organisms represented and their respective
degrees of mobility. Mammals, for example, have large home ranges and entire tracts of land
needed to be mapped (e.g. on the eastern outskirts of the Swartland) whereas butterflies were
pinpointed in small areas. However, this was also associated with the body of knowledge on a
particular group of organisms. The distributions of well-researched or collected organisms were
mapped more accurately than of those about which less is known. The final layer obtained is
therefore inconsistent.

•

Most of the expert knowledge – and the expertly mapped polygons - was biased towards the
mountainous areas in the buffer (Figure 15). It could, therefore, not contribute substantially to a
conservation plan dedicated to lowland renosterveld. The bias was mostly due to limited research
being undertaken in the lowlands (resulting in little knowledge of the biodiversity) and due to
their extreme level of habitat loss compared with the relatively intact mountains. Note also that
the reason a large part of the eastern Overberg was highlighted (in yellow) as an important bird
area was not due to the natural habitat. This pattern results from the distribution patterns of
important bird species that are not restricted to renosterveld, but which are drawn to the
transformed grain producing areas in the landscape.

For the above reasons, the expertly mapped data layers were excluded from analyses and served as context
layers only.
Despite this, the expert mapping process was regarded as valuable to the project for the following reasons:
•

•

The process was relatively quick in comparison with other data gathering exercises and yielded
clear, spatially explicit outputs. Although these were not used directly in analyses (reasons above),
they could serve as a cross-check whether perceived ‘hotspots’ that had been mapped in the
lowland areas were included in the final conservation plan.
The most important contribution of expert mapping in our project was, however, that it
encouraged the active participation of people with an interest in the region and its biodiversity.
This was very helpful in communicating the aims of the conservation assessment and in gaining
support for this task.

In summary, data on plant and animal species distributions were collected from four sources:
•
•
•
•

field surveys of rare and endemic plant species;
herbarium specimens of rare and endemic plant species;
the State of Biodiversity database (selected animal taxa);
expert mapping of distributions of large animal taxa.

The expert mapping layer was used only as a context layer, while the other species data were included
directly in the analysis, discussed in section 12.
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9. Ecological and Evolutionary Processes and their Spatial Components
The role of ecological and evolutionary processes in conservation planning
Extensive transformation of natural habitat, as has taken place in Cape Lowlands Renosterveld, severely
compromises the future persistence of the remaining natural areas. This is mainly due to the disruption of
ecological processes and the fact that the evolutionary potential of remaining areas is being compromised.
Yet, the long-term persistence of biodiversity is one of the primary goals of conservation activities and is
stated as a fundamental principle in systematic conservation planning (Cowling and Pressey, 2001;
Cowling et al., 2003a). The difficulty, however, is that we frequently lack adequate information on the
kind of processes that should be incorporated in a conservation plan. Even if key processes have been
researched in some detail, they are often hard to represent in a spatially explicit manner.
This may be one reason that conservation planning has in the past concentrated mostly on including
biodiversity pattern (Cowling & Pressey, 2003, Rouget et al., 2003c). Although this may cater for a range
of ecological and evolutionary processes that are captured incidentally (Pressey et al., 2003), it is not a
satisfactory method of addressing biodiversity persistence. A more explicit approach of considering
processes has been to apply design criteria towards the end of the systematic process, allowing for
conservation areas of particular sizes, shapes and arrangements with respect to each other (Diamond,
1975, Pressey et al, 2003). However, this favours ‘spatially flexible’ processes (Rouget et al., 2003a) that
are not restricted to a particular part of the landscape. It does not make specific provision for ‘spatially
fixed’ processes, such as river corridors, which require the precise locations where they occur in the
landscape to be included in a plan. (Rouget et al., 2003a).
Substantial progress on integrating processes in systematic conservation planning (Rouget et al., 2003a)
has recently been made by studies in South Africa (e.g. in the Succulent Karoo and Cape Floristic
Region). These provided a leading example by identifying spatial components of important processes
(Cowling et al, 1999a, Rouget et al., 2003a). Thus, once a specific process had been identified (e.g.
ecological diversification of plant lineages), physical landscape features, with which the process was
known to be associated was mapped (in this case, soil interfaces). It is impossible to do justice to the entire
suite of important ecological processes in such an explicit manner - many can simply not be ‘tied down’ in
the landscape. Yet, the approach certainly advances the integration of processes and persistence in the
systematic conservation planning process.
While difficulties on how to incorporate ecological processes are common to most systematic
conservation plans, an additional challenge in the Cape Lowlands Renosterveld Project was that there are
fewer options for conserving ecological processes in highly transformed systems than in less transformed
ones. A key focus in this conservation plan, was, therefore, to find ways of integrating processes that are
important for maintaining natural areas in transformed and highly fragmented systems.
In this conservation assessment, biological processes were used to inform decisions at various stages
(Figure 16). They were used:
•
•
•

as biodiversity features (as discussed in this section);
as a criterion in building selection units (discussed in section 10);
for designing the conservation vision (section 13).
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Figure 16. Stages at which biological processes were used to inform decisions (red arrows) in the Cape
Lowlands Renosterveld conservation plan

Identifying key processes and mapping their associated spatial components
In order to identify key processes operating at different scales in Cape Lowlands renosterveld (Table 10),
a workshop was held with researchers and specialists (see Appendix 5 for a list of participants and notes
from the meeting, and Section 17). The scientific literature was also scanned for information on relevant
ecological processes.
The characteristics of processes for which spatial surrogates could be identified are given in Table 14
(page 52). Three of the four spatial components are regarded as spatially fixed (Rouget et al., 2003a).
These were referred to as landscape features. The only spatially flexible process that was explicitly
included in the conservation plan was habitat connectivity. Processes for which no spatial components
could be pinpointed had to be excluded from the analysis.

Table 10. Key processes required to maintain biodiversity in the Cape Lowlands

Process
Fire

Scale
Small to large

Spatial component
-

Soil disturbance
Predator/prey relationship
Plant-pollinator mutualism
Ecological diversification

Small
Small to medium
Small
Small to medium

Plant and animal migration

Small to large

Habitat connectivity
Edaphic interfaces, Habitat connectivity
Edaphic interfaces, upland-lowland
interfaces, wetlands
Habitat connectivity, riverine corridors,
upland-lowland interfaces
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Spatially fixed process components: landscape features
Three spatially fixed components of ecological and evolutionary processes were identified:
•
•
•

edaphic interfaces between very different substrates;
upland-lowland interfaces;
river corridors.

Edaphic interfaces
Edaphic interfaces occur between geological types that have contrasting chemical and often physical
characteristics (e.g. limestone and sandstone, see Table 11). In the Cape, such distinct substrates generally
support very different plant species assemblages and vegetation types. As a result they serve as relatively
strong barriers to species migration and require significant adaptations to develop within species before
the barrier can be crossed. These interfaces are, therefore, particularly important for plant species
diversification (Cowling & Holmes, 1992, Reeves, 2001 in Pressey et al., 2003).

v

Sandstone

v
v

Silcrete/
Ferricrete

v
v

Dolomite

v
v

Cape Granite

Malmesbury
Shale

Limestone
Bokkeveld Shale
Malmesbury Shale
Cape Granite
Dolomite
Silcrete/Ferricrete
Sandstone
Sandy soils

Bokkeveld Shale

Limestone

Table 11. Edaphic interfaces used as spatial components representing plant diversification

v
v
v
v
v

v

We used a 250m buffer along abrupt geological transitions to define the interface. These interfaces were
then subdivided into sections of approximately 5 ha (250m wide on either sides, and 100m long). For each
section the proportions of untransformed and transformed habitat (i.e. urban, cultivated or highly invaded
areas) were determined. Sections were then classified as:
•
•
•

extant, if consisting of at least 80% natural vegetation (see Figure 17 and Figure 18);
irreversibly transformed, if urban areas covered more than 20% of the area;
transformed but potentially restorable, if the area transformed through cultivation was >=80% but
urban development was <=20%. These sections are all those not slotting into either of the above
classes.
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Figure 17. Identifying extant sections of interfaces, where at least 80% consists of natural vegetation. Extant
sections of upland-lowland interfaces and river corridors were identified in the same way.

Figure 18 shows the edaphic interfaces identified as spatial components of ecological processes in the
planning domain. The total area of interfaces was 110381 ha, of which 25.4% was intact the Overberg and
19.3% in the Boland/Swartland (see also Table 12).

Figure 18. Location of edaphic interfaces in the planning domain

Upland-lowland interfaces
Upland-lowland interfaces represent short gradients that are located between low- and high-lying areas,
usually along the foothills of mountains. Because of differences in elevation, climate, parent material and
age of the surfaces between upland and lowland habitats, these interfaces are associated with ecological
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diversification of plant and possibly animal lineages (see Pressey et al., 2003, Rouget et al., 2003).
Seasonal movements as well as range adjustment by species in response to climate change (see Midgley et
al., 2003) can also occur along these interfaces.
Upland-lowland habitats were identified using:
•
•

vegetation patterns (where their boundaries reflect the transition from low- to high-lying areas,
e.g. between coastal renosterveld and mountain fynbos along the eastern border of the
Boland/Swartland planning domain); or
topography (in parts a more accurate guide, especially where transitional habitats are extensive as
on the slopes of the Piketberg, Paardeberg etc.).

As in the procedure for edaphic interfaces, we used a 250m buffer along the interface and considered all
sections as extant that were > 5 ha and where < 20% of the area was transformed by urbanisation,
agriculture or high density of alien plants to be extant – i.e. 80% or more natural habitat remaining (Figure
17, Table 12).
Figure 19 shows the upland-lowland interfaces identified as spatial components of ecological processes in
the planning domain. The total area of upland-lowland interfaces was 56 691 ha, of which 34.5% was
intact the Overberg and 36.1% in the Boland/Swartland (see also Table 12).

Figure 19. Location of upland-lowland interfaces in the planning domain

River corridors
Riverine ecosystems support structurally and functionally heterogeneous assemblages and facilitate
species movement and dispersal by linking the major habitats of the Cape lowlands. This can support
species diversification in plants (e.g. in members of the Amaryllidaceae family). River corridors also act
as refugia during times of drought and have provided refugia for mesic species during major climatic
events in the past.
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We used two types of river corridors:
•
•

those identified by C.A.P.E. (Rouget et al., 2003a) which traverse two or more biogeographic
regions within the Cape Floristic Region (referred to as C.A.P.E. river corridors in this report)
all perennial rivers in the Cape Lowland planning domain (referred as fine-scale river corridors).

The former capture very broad-scale landscape level processes, such as migration and exchange between
coastal and inland biotas (Rouget et al., 2003a), whereas the latter encapsulate processes that are more
localised, acting at a finer scale. These would include migration along individual river corridors, dispersal
of seeds along river stretches, movement of pollinators, habitat provision for part of the lifecycle of insect
pollinators, water run-off and nutrient redistribution. In the lowlands, although rivers have also been
extensively transformed, the remaining vegetation on riverbanks often displays the greatest level of
connectivity, as these areas are difficult to plough (Kemper et al., 2001).
A 250m buffer on each side of the river was defined for the C.A.P.E. river corridors and a 100m buffer for
the fine-scale river corridors. As in earlier analyses, we considered all sections greater than 5 ha (for the
former; greater than 2 ha for the latter) and <20% transformed by urban development, agriculture and high
density of alien plants to be extant (Figure 17, Table 12).
Figure 20 shows the river corridors identified as spatial components of ecological processes in the
planning domain. The total area of landscape river corridors was 50387 ha, of which 10.4% was intact the
Overberg and 9.7% in the Boland/Swartland. Finer-scale river corridors covered a total area of 50 418ha,
27.3% of which was intact (extant) in the Overberg and 19.4% in the Boland/Swartland (see also Table
12).

Figure 20. Location of river corridors in the Cape Lowlands Renosterveld planning domain

Two problems did arise when identifying spatial components of spatially fixed ecological processes.
Firstly, very little specific information was available about processes supporting ecosystem functioning at
various scales. Secondly, high levels of transformation meant that even when a spatially fixed process and
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its spatial component could be identified, the areas with which they coincided tended to be transformed.
The result often comprised small bits of ‘process’ in the landscape, which - in these cases - cast doubt on
the actual functioning of these processes. Nevertheless, even small sections were incorporated in our plan
given the long-term potential for restoration of transformed areas to more favourable habitats. However,
where longer sections were identified, especially in the Overberg, these were very useful in the
conservation plan.
Table 12. Extent of habitat transformation for the four spatially-fixed components
Spatial Component

Total area (ha)

Extant (%)

Overberg
Edaphic interfaces
51,982
Fine-scale riverine corridors
38,329
C.A.P.E. riverine corridors
23,976
Upland-lowland interfaces
30,412
Boland/Swartland
Edaphic interfaces
58,399
Fine-scale riverine corridors
26,442
C.A.P.E. riverine corridors
26,411
Upland-lowland interfaces
26,279
1
Components in Urban areas are regarded as non-restorable.

Transformed
(%)

Urban dev.1
(%)

25.4
27.3
10.4
34.5

73.5
71.4
86.9
64.0

1.1
1.2
2.7
1.5

19.3
19.4
9.7
36.1

73.1
75.4
89.0
63.1

7.6
5.1
1.3
0.7

Spatially flexible processes components: habitat connectivity
Substantial scope in the Cape Lowlands Renosterveld Project lay in exploring the inclusion of spatially
flexible and more localised, finer-scale processes (e.g. plant pollinator interactions) in the conservation
plan. These processes, which are likely to be acting within the confines of smaller patches of natural
habitat, provided us with the option of using process-specific design criteria (Pressey et al., 2003). The
key aspect that we explored in this regard was habitat connectivity.

Why habitat connectivity is important
Habitat connectivity is generally thought to be a prerequisite for maintaining natural systems.
Fragmentation resulting from transformation, on the other hand, is believed to have detrimental effects
on biodiversity. As Smith & Hellmann (2002) point out, this is ‘almost an article of faith among
conservation biologists’, many of whom tend to regard the fragmentation process as always occurring
in the same way with the same outcomes (see Haila, 2002). Yet the effects of fragmentation are now
known to vary drastically with scale, landscape type and structure, study organism etc. (e.g. Bowie &
Donaldson, 1999, see also Haila, 2002). Most studies have only been able to demonstrate the impact of
fragmentation on one parameter of a species’ demography - e.g. on dispersal but not on reproduction.
This makes it difficult to draw clear recommendations from research for use in land-use planning and
as management guidelines (see Villard, 2002). Another complication is that field of study has been
dogged by confusion around terminology - fragmentation has been used to refer to either habitat loss
or to changing configuration of habitat – i.e. fragmentation in a strict sense – or to both simultaneously
(Haila, 2002, Villard, 2002). In addition, much of the literature deals with the size of habitat remnants
per se – comparing populations in small and large fragments – without taking degree of isolation or
connectivity into consideration. Frequently, the differences between small and large fragments have
been negligible (Kemper, 1999, and see below), making it difficult to draw conclusions around the
effects of transformation and fragmentation.
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Despite the difficulty with interpreting research findings for application to conservation management
(and also planning), convincing evidence for the importance of habitat connectivity in biodiversity
persistence is now emerging. An exceptionally comprehensive study was done in Australia (Brooker et
al., 1999, Brooker & Brooker, 2001 in Smith & Hellmann, 2002). It investigated the performance –
dispersal, reproduction and survival - of the blue-breasted fairy wren in a landscape where only 7% of
the natural habitat remains. The birds’ performance did not vary much for different remnant sizes but
that the degree of connectivity was instrumental. Their chance of successful dispersal, territory
establishment and survival was much higher in well-connected habitat patches than in poorly
connected neighbourhood patches (Brooker & Brooker, 2001 & 2002).

Research done in Renosterveld
Further evidence for the role of habitat connectivity comes from work done locally in renosterveld.
The importance of connectivity within renosterveld as well as between fynbos and renosterveld is
highlighted (Pauw, 2003). Each type of connectivity plays a role in maintaining different specific
processes (e.g. plant-pollinator relationships). A behavioural study of two butterfly species (Bowie &
Donaldson, 1999) also demonstrates the significance of connected renosterveld. The habitat specialist,
Eicochrysops messapus, was consistently found to disperse towards renosterveld and actively avoid
unfavourable habitats (e.g. wheatfields). Colias electo , a habitat generalist, readily entered the
agricultural matrix but displayed behaviour that is typically associated with unfavourable habitats–
dispersing faster, over greater distances and with uniform direction of flight (Bowie & Donaldson,
1999). Interestingly, both species were willing to enter a matrix of fallow grass. This supports
observations that have been made regarding the importance of a ‘friendly matrix’ for the persistence of
species and ecological processes.
Given the research discussed above and the fact that more than 80% of the Cape Lowlands is under
agriculture, renosterveld connectivity was regarded as critical for key processes such as plant and animal
dispersal, pollination (Donaldson et al., 2002, Pauw, 2003) and genetic exchange (Pauw, 2003). In
addition, it is important to recognise the importance of a ‘friendly matrix’, which supports connectivity
and a number of ecological processes. While we could not apply the concept directly in the process
analyses, it should be taken into account during the implementation of conservation action. Wherever
possible, the creation or maintenance of a ‘friendly matrix’ between remnants identified as priorities in the
conservation plan, should be promoted and related management advice could be given to landowners.

Methods for identifying areas of connected habitat
Habitat connectivity is a function of distance between patches, patch size and surrounding land use
(referred to as the matrix). Although it is recognised to be species-dependent, we used a maximum
distance of 500m between patches of natural habitats, i.e. we considered two patches to be connected if
their distance was < 500m (Figure 21). This served as a general connectivity rule for most organisms and
processes and was supported by experts at the processes-focus workshop. For each 25 × 25m cell in the
gridlayer of remnants (section 5) within the planning domain, we quantified habitat connectivity. The
measure used was the % of connected natural habitat within an area of 500m radius from that cell (see
Figure 21).
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Figure 21. Illustration of how habitat connectivity was quantified for grid cells in the remnants layer. Green
areas depict natural habitat, white areas indicate transformed parts of the landscape.

Two ‘types’ of connectivity, both deemed to be important and distinct in terms of some of the processes
they support (see also Pauw, 2003), were considered:
•
•

connectivity of renosterveld alone (Figure 22, Table 13);
connectivity of all vegetation in the planning domain (i.e. including the buffer).

The first type of connectivity relied on an input layer showing only renosterveld vegetation, which did not
extend into the buffer. It was incorporated for two reasons:
•
•

firstly, because connectivity within renosterveld ws recognised as an important variable for certain
population dynamics (Pauw, 2003);
secondly, to resolve the problem that overall connectivity was ‘biased’ towards the outskirts of the
planning domain, i.e. towards intact fynbos vegetation in the buffer. To maintain the focus on
renosterveld, it was necessary to separate the two layers.

The second type of connectivity was based on all natural vegetation in the planning domain. This provided
for connectivity between different vegetation types and was important for specific plant-animal
interactions, e.g. where the pollinator breeds in fynbos but feeds – and disperses pollen thus supporting
plant reproduction - in renosterveld.
Table 13. Spatial connectivity of renosterveld fragments in the planning domain
Renosterveld area in ha (%
of area)

Overberg
West Coast (incl. Elgin)

70,716 (12.8)
33,797 (4.9)

Connected area
as % of total area
74.6
20.3
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Although we recognise that small fragments can be of conservation importance, as they retain similar
levels of species composition and diversity to larger remnants (Kemper et al., 1999), we decided to ignore
remnants smaller than 0.5 ha in the connectivity analysis. The reasons were that:
•
•

they fall below the resolution and accuracy of the remnants layer;
their long-term persistence is questionable, especially as detrimental edge effects16 are significant
in such small patches.

While remnants of less than 0.5ha were not included in the connectivity analysis, they were not removed
from the natural remnants layer, because of their role as ‘stepping stones’ between larger fragments and
because they often contain rare and endangered plants that are worth conserving.

Figure 22. Habitat connectivity between renosterveld fragments in the planning domain.

16

Edge effects are due to land-use practices surrounding natural remnants. They include the spraying of cultivated fields with
pesticides or the fertilising of fields, for example. Such practices have negative effects on the natural environment and are
particularly pronounced around the exposed edges of a piece of natural habitat
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Table 14. Characteristics of spatial components of ecological and evolutionary processes in the Cape
Lowlands

Spatial
component

Process

Method of identification

Primary GIS layers

Edaphic
interfaces

Ecological diversification
of plant lineages

Geological types
Habitat transformation

Riverine
corridors

Migration and exchange
between inland and coastal
biotas

Uplandlowland
interfaces

Ecological diversification;
migration and exchange
between upland and
lowland habitats

250m buffer of untransformed
habitat along contrasting
geological substrata
250m buffer of untransformed
habitat along riverine systems
linking coastal and inland subregions
250m buffer of untransformed
habitat along upland and
lowland habitats

Habitat
connectivity

Migration and exchange of
biota, pollination, predatorprey relationships

500m connectivity distance
between natural patches

Habitat transformation

Perennial rivers
Habitat transformation
Upland and lowland
habitats
Habitat transformation

Assessment of the process layers
It is difficult to incorporate ecological and evolutionary processes in conservation planning because of our
limited knowledge on these and due to the difficulties involved in identifying spatial components of
processes. Those that were included in the renosterveld conservation plan do not form a comprehensive
list by any means. However, they were the only ones that we could incorporate, given the above
constraints.
In summary, three spatially fixed components of ecological and evolutionary processes were identified
and mapped for inclusion in the conservation planning analysis: edaphic interfaces, upland-lowland
interfaces and river corridors. In each case, most of the component’s area was already transformed (the
extant proportion was always < 40%, both in the Overberg and Boland/Swartland, Table 12). The highest
intact proportion was of upland-lowland interfaces - this makes sense as the remaining renosterveld tends
to cluster around the bases of surrounding mountains (especially in the Boland/Swartland).
The connectivity of natural habitat was used to represent a wide range of processes that are spatially
flexible, including plant pollinator interactions, movement of biota between patches and demographic
processes. It is a particularly important aspect in highly fragmented and transformed ecosystems.
Significantly more of the remaining habitat is still relatively well-connected in the Overberg than in the
Boland/Swartland, where much less renosterveld remains. Owing to a number of fairly large and
unfragmented chunks of habitat in the Boland/Swartland, however, the mean connectivity of individual
patches is higher than in the Overberg (seeTable 13). In general, though, the Boland/Swartland supports
fewer options for conserving ecological and evolutionary processes, owing to the higher level of
transformation in the area.
The process components played a key role in selecting conservation priorities (see section 12). They were
used as biodiversity features (as discussed in this section) and for designing the final product of the
conservation assessment – the twenty-year conservation vision (see section 13). Connectivity of habitat
was also important as a criterion in building selection units (discussed in the next section).
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10. Selection Units
Why are selection units needed in conservation planning?
The biodiversity data layers developed during the planning process stretched across the entire planning
domain and many of them, such as the vegetation map, were continuous layers. Our aim, however, was to
compare different parts of the region based on the available information and to assign a score to them in
terms of their contribution to biodiversity significance and conservation goals. This meant that we had to
subdivide the area into smaller units, namely selection units (or planning units). The data that fall into (i.e.
spatially coincide with) each of these, were then summarised per selection unit.
The choice of how to divide up the planning domain into selection units is fairly flexible, with different
methods having different merits and with scale being an important consideration (Pressey & Logan,
1998). Some conservation plans, for example, use arbitrarily defined grid squares (e.g. C.A.P.E., SKEP
both used 16th degree square units, see Cowling et al., 1999b, Driver et al., 2003b), while others use
existing units such as cadastres (e.g. the Agulhas and STEP conservation plans used current cadastral
outlines and original farm boundaries respectively, see Cole et al., 2000, Cowling et al., 2003). Virtually
any kind of land parcel can be used as a basis for the selection unit layer and frequently a combination is
produced. This is done, for example, to ‘hard-wire’ statutory reserves already managed for conservation
into a selection process otherwise based on grid squares.

Choosing selection units in the renosterveld lowlands
Selection units for the renosterveld lowlands region were designed with the following points in mind:
•

•
•

•

•

The layer should be relevant to the particular system – e.g. by promoting planning for persistence
in a highly transformed region such as the lowlands. For example, it made sense to build habitat
connectivity directly into the selection unit layer. This meant that large or well-connected areas
were not broken up by imposing many small selection units but remained intact as single selection
units.
Implementation of the conservation plan can be facilitated (or constrained) by the type of planning
unit chosen.
The size of selection units needs to match the scale of analysis (Pressey & Logan, 1998). This is
so that enough data of adequate resolution is captured per unit and without compounding any
positional error that exists within the data. This is why individual fragments would have been
inappropriate as selection units.
Linked to this aspect regarding size, is another consideration. Certain layers (especially
distributions of plant and animal taxa) contain large gaps across the region. This is mostly due to
the lack of available information rather than the true absence of that particular biodiversity
feature. The larger (and more inclusive) selection units are, the more the collection bias (and data
gaps) will be ‘diluted’. The drawback is a loss in resolution.
The final layer should result in a manageable number of selection units.

Methods for generating the selection unit layer
Two types of selection units were used in the Cape Lowlands Renosterveld Project (Table 15,
Figure 23):
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•
•

Units delineated by the spatial configuration of natural vegetation fragments. This applied in areas
where vegetation was relatively extensive and well-connected.
Units made up of aggregated ‘parent parcels’ (cadastral units based on original farm boundaries).

The following steps were used to designate selection units:
•
•
•
•
•

Quantify habitat connectivity (Figure 21) defined as the % of natural habitat within 500m of a
given grid cell (25 x 25 m) in the remnants layer.
Select areas where habitat connectivity > 10% (Note: a cell completely surrounded by cells
containing habitat received a 100% connectivity status).
Select from among the connected areas (defined above) only those, which contain more than 400
ha of renosterveld. Consider these areas as separate planning units (based on connectivity and
renosterveld area).
Check for areas that are too large to serve as sensible (and comparable) selection units and
subdivide these at the points of lowest connectivity.
Outside these planning units, group parent parcels together based on habitat connectivity to create
planning units of relatively homogenous size.

Table 15. Information on selection units designed for the conservation assessment
Type
Overberg
Connectivity-based
Cadastre-based
Total (Overberg)
Boland/Swartland
Connectivity-based
Cadastre-based
Total (West-Coast)
Total (Lowlands)

Number

Area (ha)

Habitat connectivity
(%)

Renosterveld area
(ha)

27
155
182

139,42 (16.3%)
714,86 (83.7%)
854,28

33.1
7.3
11.1

52,25 (73.9%)
18,46 (26.1%)
70,71

16
185
201
383

46,45 (4.6%)
958,58 (94.5%)
1,005,03
1,859,31

46.4
8.0
11.1
11.1

23,60 (69.8%)
10,19 (30.2%)
33,80
104,51

Figure 23 shows selection units for the whole planning domain, and for a sub-section of the
Boland/Swartland. There are 383 selection units altogether (Table 15). The majority are cadastre-based,
highlighting the fact that very little connected natural habitat remains.
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a

See close-up in b

b

Figure 23. Selection units in the entire planning domain (a) and a close-up of the Kasteelberg area in the
Boland/Swartland (b). This shows both connectivity-based and cadastre-based selection units.
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11. Land-Use Pressures and Future Habitat Transformation
Why it makes sense to take land-use pressures into account
Habitat loss is the most severe threat to biodiversity in the Cape Floristic Region (Rebelo, 1992, Cowling
& Pressey, 2003). The Cape Lowlands, where most of the natural habitat has been replaced by cultivated
fields (see Rouget et al., 2003c and section 5), are a case in point. Yet, while conservation action should
ideally take threats to biodiversity into account, few conservation planning initiatives have incorporated
current or future land-use pressures in a spatially explicit manner (Rouget et al., 2003c). Exceptions
include the C.A.P.E., SKEP and STEP bioregional plans (Cowling et al., 1999b, Driver et al., 2003b,
Cowling et al., 2003). The Cape Lowlands Renosterveld Project builds on their approach.
To assess the risk of future habitat transformation in a particular area, predictions need to be made on the
type, location and extent of likely land-use pressures over the next 5 to 10 years. This is done according to
specific rules and assumptions and may draw on modelling techniques (e.g. Rouget et al., 2003c), simple
rule-based models or on expert knowledge. This kind of information can be used to direct conservation
action more effectively, because:
•
•

immediate efforts can be focused on those areas that are most threatened and that are required for
meeting conservation targets;
an understanding of the kinds of pressures likely to be encountered helps in designing appropriate
strategies for implementing conservation plans – it helps to guide appropriate action on the
ground.

Given the complexity of factors that govern the range of land-use pressures (e.g. international market
forces, economic circumstances, education, migration of people etc), it is a major challenge to predict
future impacts on the natural environment. This applies particularly to fine-scale planning, where
expectations of accurate and verifiable outcomes are high, even though high resolution input data are
frequently not available. This is in contrast to most broad-scale analyses and planning exercises, in which
‘painting with a broad brush’ is more appropriate.

Land-use pressures in renosterveld
For the renosterveld lowlands the most critical pressures in the medium term include agricultural expansion (either
by ploughing for new crops or high intensity grazing of stock), the spread of invasive alien plants, and urban
development. The main crops currently being grown (mostly by means of dryland farming) are wheat, barley, oats,
rye, deciduous fruit, forage, olives and vineyards. Large numbers of sheep are also farmed in the area, particularly in
the Overberg, and there are also high densities of cattle in certain areas, such as Darling and Philadelphia (mainly
dairy) and parts of the Overberg. Overgrazing, and particularly trampling of vegetation by cattle, has had a
significant negative effect on natural veld in many areas.
Alien plants are common in many areas – invasive annual grasses are a major threat (see Vlok, 1988) to the
Swartland’s rich bulb flora, while perennial grasses (such as Hyparrhenia spp.) seem to be more of a problem in the
Overberg. Many of these are associated with increased fertilizer leaching from neighbouring fields. Other
widespread, but less obvious, negative effects of agricultural practices include indiscriminate spraying of herbicides
and pesticides and the burning of wetlands and reedbeds which discourages the roosting and nesting of granivorous
birds. In many areas urban development and associated infrastructure (pipelines, roads, etc.) is threatening the
surrounding natural remnants, notably in Darling, Eendekuil, Malmesbury, Durbanville – Paarl, Stellenbosch, Strand
– Somerset West, Caledon, Botriver, and Napier.
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Two different approaches were chosen for predicting land-use pressures in renosterveld areas:
•
•

Modelling the expected future extent of land-use pressures on biodiversity (urban, agricultural and
alien plant expansion) in the Overberg and Boland/Swartland. This was preceded by a large data
acquisition phase.
Expert mapping of likely land-use pressures and opportunities for biodiversity conservation. This
was done for the Overberg only.

Modelling future land-use pressures
Only the major land use pressures evident in the region - agricultural expansion (new and existing crops),
urban expansion and invasion by alien plants - were modelled (see also Rouget et al., 2003c). A
considerable amount of time was spent gathering data sets that would help with deriving spatially explicit
information of future land use pressures. However, few of the data acquired proved to be useful.

Agricultural expansion
We explored four different ways of mapping future agriculture expansion, using:
•

•

•
•
•

C.A.P.E. rule-based agriculture potential.
Each C.A.P.E. Broad Habitat Unit (BHU) was assigned an agriculture potential category based on
soil and climate (see methods in Rouget et al., 2003). The outputs were too coarse in their
resolution resulting in the entire central planning domain being categorised under the high
agriculture potential category. Thus all fragments within the domain emerged as highly (and
equally) threatened, which did not help to distinguish remnants on the basis of risk to
transformation. It was also not possible to further resolve the ‘high’ potential category using this
method.
C.A.P.E. statistical agriculture potential.
A statistical model was developed to identify areas of medium and high agriculture potential
based on environmental correlates (see Rouget et al., 2003 for more details). Similarly, it failed to
identify areas in the Cape Lowlands with low agriculture potential.
Agriculture potential based on soils.
The soil classification identified much of the lowland area (e.g. the eastern Overberg) as poorly
suited for cultivated crops. However, this does not reflect current agricultural practices in the
Cape Lowlands and was, consequently, of little use to us.
Micro-topography (slope and rockiness).
In most cases, the remaining natural habitat has not been ploughed because of micro-topography
(area too steep or too rocky). The best GIS layer available was a 100m DEM and a slope model
derived from 20m contours. However, even at this scale, very little variation in slope was found,
and most of the area was considered suitable for agriculture.

All four of the above agriculture expansion models were unable to produce a differentiation in agriculture
potential for Cape Lowlands Renosterveld. This indicates two things:
•

•

Firstly, that the baseline data were not fine-scale enough to arrange the remaining renosterveld
areas along a more refined spectrum of vulnerability (e.g. where the high agricultural potential
category was subdivided into several classes). This means that none of the models were useful for
the purpose of fine-scale planning in the Cape Lowlands.
Secondly, that, based on the available data, agricultural pressure is in fact high across most of the
area and that we cannot conclude that any areas are ‘not threatened’.
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Urban expansion
For C.A.P.E. (Cowling et al., 1999b), urban expansion was modelled in a relatively simplistic way using
5km buffer around existing towns. Ideally, urban expansion should be based on Integrated Development
Plans (IDPs) and spatial development frameworks (SDFs) from each municipality. At the time of this
project, such information was not yet available and we, therefore, used the same method as employed by
C.A.P.E. (Rouget et al., 2003c).

Invasion by alien plants
Fine-scale data on the current distribution of invasive alien plants were scarce for the Lowlands at the time
of this project. The only data available were the coarse-scale C.A.P.E. alien data (a combination of remote
sensing analysis and ancillary datasets, see Rouget et al., 2003c). Better data, such as recent aerial
photographs, would provide an opportunity to explore appropriate ways of modelling the spread of alien
distributions at the fine scale. This could incorporate findings such as by Rouget & Richardson (in press)
that alien plant spread at finer scales tends to be species-specific and more determined by propagule
pressure, whereas environmental correlates of spread are more relevant at regional scales.

Limitations in the inclusion of modelled future land-use pressures in planning for lowlands
renosterveld
In planning for the renosterveld lowlands, a substantial amount of time was spent on the land-use pressure
component, with limited results. Two main reasons were identified:
•
•

The project was concerned with fine scale planning, but most of the data available for modelling
land-use pressures (especially agriculture) was too broad in scale.
Land-use pressures are inherently difficult to predict owing to the complexity of factors involved.
For example, to estimate agricultural expansion alone, factors such as environmental suitability
for cultivation or stock farming, advances in technology used in farming, market forces and
opportunities, incentives to landowners, socio-economic factors, climate, different types of crops
available and others would need to be taken into account.

Given the shortcomings of the modelling approach, we decided to quantify future land use pressures using
the expert knowledge of conservation officers. This was done in two ways: firstly in an expert workshop
dedicated to mapping land-use pressures (see below); secondly, and most successfully, by incorporating
land-use pressures in selecting priority sites for conservation action during the “Conservation Vision”
workshop (section 13).

Expertly mapped land-use pressures and conservation opportunities
The design for expert mapping of land-use pressures was similar to expert mapping session of animal
distributions (see section 8). Experts were mainly WCNCB conservation services staff (business unit
managers and extension officers, see appendix 7.1) working in the Overberg17 .

17

The renosterveld conservation assessment benefitted the results of Sue Winter’s MSc thesis (Winter, 2003), which
focused on two parts of the Overberg – the Botriver area in the west and Suikerkankop area in the east. One of the
study’s aims was to assess attitudes towards conservation (and the underlying reasons) as well as to ascertain
landowners’ willingness to commit to conserving remaining renosterveld on their land. Sue had spent substantial
time interviewing landowners in these areas and had worked closely with WCNCB extension officers throughout the
fieldwork phase. This experience allowed Sue and several workshop participants to contribute a substantial amount
of knowledge to the expert mapping exercise.
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The objective during the half -day mapping session was for participants to map:
•
•

significant land-use pressures anticipated in the region over the next 10 years;
opportunities for biodiversity conservation over the next 10 years.

Mapping was done on 1:250 000 scale tracing paper overlays on which cadastral boundaries and the study
area outline was printed. They were placed on top of topographic basemaps that aided in orientation.
Entire cadastral units or groups of cadastres (based on ‘parent parcels’ – i.e. original Cape farm
boundaries) were marked by experts. For each unit or group of units, a dataform was filled in, detailing
information on either land-use pressures or opportunities.
The dataform on opportunities (appendix 7.2), mainly in the form of landowner willingness to conserve
land, required information such as:
•
•
•
•
•
•

the dominant land-use of the area (including the natural and transformed parts of the landscape);
an estimate of the landowner’s willingness to conserve natural remnants;
an explanation of how this was known;
the presence of a conservancy;
landowner contact details;
important biological information for the area. (such as presence of threatened or rare species).

The dataform on land-use pressures (appendix 7.3) required participants to give details on:
•
•
•

immediate land-use pressures - type and degree (high, medium or low);
anticipated pressures over the next 5-10 years - type and degree (high, medium or low);
important biological information.

Discussion amongst the experts was a vital part in decision-making and subsequent mapping, suggesting
that a workshop format provided an appropriate platform for this kind of exercise.

Outputs
The information provided to the Cape Lowlands Renosterveld Project at the workshop was captured in:
•
•

a GIS layer showing cadatral units in the Overberg for which data had been obtained. The units
were marked in the attribute table according to the numbers given to them by participants.
a Microsoft Access database with the information (based on the dataform) given for each of the
marked units.

Assessment of the mapping session
Overall, the conclusions on the mapping of land-use pressures are similar to those regarding the exercise
in which distributions of animal taxa were mapped by experts (see section 8.4 for more detail). For
example, it was clear that the quality of mapping was influenced by the variation in experts’ knowledge
across the area. Certain parts of the Overberg were particularly well-known, e.g. the Elgin Basin and
Lower Breede River, the Botriver Valley and the Suikerkankop area. Apart from such general
observations, it is worth emphasising several points:
•

Expert mapping - in contrast to the modelling process (section 11.1) - produced information that
did differentiate between areas of natural habitat in the Overberg on the basis of vulnerability.
This was evident within regions for which experts’ knowledge was consistently good (e.g.
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Botriver or Suikerkankop areas). In areas, where thorough surveys had been conducted (see
Winter, 2003), it was even possible to distinguish between neighbouring farms on the basis of risk
to transformation. This was partly due to the type of information obtained (e.g. landowner
willingness to conserve – which varies) and due to the scale of information – available on a per
farm basis in some areas.
•

Another difference between the modelling and the expert mapping processes relates to the
respective driving factors that were used to inform predictions on transformation. These were
environmental factors (i.e. where will agricultural pressures be high owing to suitable soils etc)
for modelling land-use pressures while experts based their predictions predominantly on
landowner attitudes and actions. This is a very important aspect of conservation constraints and
opportunities, which would be useful in the modelling process. Such data are incredibly scarce,
however.

•

The expert mapping session produced some excellent information on land-use pressures and
conservation opportunities, which was captured in a GIS and associated database. These products
probably have their greatest application in implementation-related activities and conservation
action. Consequently, it makes sense for such tools to be developed as part of implementation
initiatives. There is also substantial scope for adapting and expanding them specifically for that
purpose. Activities to build up a suitable database incorporating landowner willingness in addition
to many other variables affecting conservation action have recently been initiated by the
Conservation Stewardship Programme (Winter, pers. comm.).

Finally, it is important to note that we did not use information on future land-use pressures (even that
derived through expert mapping) to derive the biodiversity significance of each selection unit (see next
section). Biodiversity significance (i.e. the contribution of individual selection units to the biodiversity in
lowland renosterveld) and vulnerability (the likelihood of biodiversity loss due to future land use
pressures) were derived independently and they were used as two separate criteria in the identification of
sites for conservation action in the next five years (i.e. in the five-year spatial action plan, see section 13).

A Fine-Scale Conservation Plan for Cape Lowlands Renosterveld: Technical Report
MAIN REPORT

60

12. Creating a Biodiversity Summary Layer
Before we can identify geographical priorities for conservation action (our main aim), we need to integrate
the various biodiversity information layers in a decision support system that evaluates sites (i.e. selection
units) according to their contribution to biodiversity pattern and process in the region. To make this a
transparent and goal driven process, it normally involves the setting of quantitative targets for individual
biodiversity features (Margules & Pressey 2000). For renosterveld lowlands the targets set by C.A.P.E.
(Pressey et al., 2003) for the original BHUs apply. These are shown in Table 16.

Table 16. C.A.P.E. targets for Broad Habitat Units included in the Cape Lowlands Renosterveld Project

Overberg Coastal Renosterveld
Swartland Coastal Renosterveld
Boland Coastal Renosterveld
Elgin Renosterveld-Fynbos Mosaic

C.A.P.E. target
% of original natural habitat
10.8
23.2
10.8
12

Hectares
46610.64
44431.82
56044.3
1632.41

These targets were assessed in relation to extensive habitat transformation and resulted in a value of 100%
irreplaceability for the whole Cape Lowlands Renosterveld region. Since all remaining natural habitat in
the area was required to meet the conservation targets, targets were not reformulated for biodiversity
features within the region (see also section 3).
However, while all of the remaining habitat should ideally be conserved, conservation action needs to be
strategic in order to be most successful in the short- and long-term and to use limited resources effectively.
This means directing efforts to areas that:
•
•
•

are most likely to persist into the future due to the presence of important ecological processes (e.g.
large areas of remaining habitat that is well-connected);
contribute substantially to the overall biodiversity – pattern and process – in the region (e.g. with
many rare and endemic plant species);
are under greatest threat from competing land-uses, or provide excellent conservation
opportunities (e.g. a conservation-conscious landowner).

Several steps were necessary before being able to make decisions on how to prioritise and schedule
conservation action:
•
•
•

Biodiversity data compiled during the project was evaluated and summarised to selection units.
The resulting biodiversity summary layer was then used in step 2 and 3 to inform decisions.
The biodiversity summary layer was interpreted to aid the selection of areas of natural habitat for
a twenty-year conservation vision for renosterveld (see section 13).
The biodiversity summary layer was combined with expert knowledge on threats and
opportunities to generate a spatial action plan that would guide shorter-term (five-year)
conservation action. This represented a subset of the twenty-year vision but the selection
procedure differed in that management-related and opportunity-dependent criteria were
considered.

The first of these steps is described in this section, while the second and third – essentially interpretations
of the technical conservation planning outputs – are explained in section 13.
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Many systematic conservation planning studies (e.g. C.A.P.E., STEP, SKEP) have used C-plan, a software
programme developed in Australia to determine conservation priorities. One of the outputs is an
irreplaceability map (see
), showing how the spatial options for conservation are distributed in the landscape. Where irreplaceability
is high, conservation options are few and much or all of what is left should be conserved as a matter of
urgency (for more detail on irreplaceability see Driver et al., 2003b or Margules and Pressey, 2000 or
Cowling et al., 2003a).
Given the scenario in the Cape Lowlands Renosterveld Project – that ideally all remaining habitat should
be conserved - it was decided not to use C-Plan to do an irreplaceability analysis as this would simply
have confirmed that all remaining natural habitat needs to be conserved. Instead, we decided to identify
conservation priorities using a simple and flexible scoring system. Various biodiversity criteria were
selected to measure the extent to which processes can be maintained, and where biodiversity is
concentrated within the planning domain. This allowed selection units to be evaluated in relation to each
other. This system highlighted biodiversity-rich areas that are most likely to persist in the long-term.

Selection of biodiversity criteria
Sections 6 to 9 explain how the various data layers, that informed the scoring process, were compiled. As
mentioned in section 11, information on future land-use pressures was not used at this point. Instead, this
stage was aimed at deriving the biodiversity significance of selection units using only biodiversity criteria
(Table 17). We wanted to keep vulnerability and biodiversity significance as separate criteria that would
inform the selection of sites for the five-year spatial action plan (see section 13). While the biodiversity
criteria (Table 17) were chosen on the basis of available data produced by the Lowlands Renosterveld
Project, the selection was also presented for comment at workshops held with WCNCB staff (see
Appendix 8.2, 8.3 for the Overberg and Appendix 8.4, 8.5 for the Boland/Swartland worskshops).
Participants agreed that these criteria were important and should all contribute to the selection of
biodiversity conservation priorities in lowland renosterveld.
The criteria included:
Ø the spatial configuration of remnants
Ø biodiversity patterns (vegetation types, plant and animal species records)
Ø spatial components of biodiversity processes.
For habitat characteristics, we differentiated between renosterveld vegetation only and natural vegetation
(which referred to fynbos and renosterveld combined).
The information provided by each criterion was aggregated per selection unit. It is important to note that
the criterion habitat connectivity was already explicitly built into the selection unit layer (see section 10).

Assigning scores to each criterion
Table 17 shows how we quantified each criterion. Values of all criteria were standardised on a scale of 0
to 1. For each criterion, the minimum value in the data set was assigned a score of 0, the maximum value a
score of 1 (see Figure 25). The score of 0.5 was assigned to a meaningful ‘mid-scale’ data value, which
tended to lie close to the mean value for most criteria. For example, in the case of plant species richness, a
selection unit with 5 plant species was given a score of 0.5 - slightly higher than the mean number of 4
plant species encountered per selection unit (see textbox later for a detailed explanation).

A Fine-Scale Conservation Plan for Cape Lowlands Renosterveld: Technical Report
MAIN REPORT

62

Summarising biodiversity contribution and identifying priority areas
As biodiversity is not uniformly distributed in the landscape, selection units differed in their scores for the
individual criteria. This meant that selection units with a high score for, say, animal species richness, were
not necessarily the same as those with a high score for edaphic interfaces or river corridors. In addition,
not all selection units with a high score for one single criterion (e.g. plant species, see Figure 24) will
feature as equally important when all criteria are combined (see Figure 25 for comparison). This
highlights the difficulty of summarising a number of criteria into one ‘all-encompassing’ (and still
meaningful) value – and it is one of the reasons why scoring approaches have been criticised.
Nevertheless, given the importance of each of the criteria in our selection (Table 17) and the advice of
workshop participants (see above), our intention was to include the entire set to obtain a final score of
priority levels across the lowlands. We did, however, investigate the option of weighting individual
criteria according to an estimate of their relative importance. This would mean that the final scores and,
therefore, the set of highest-scoring selection units would be biased towards those criteria with high
weights. Consensus at two workshops (Overberg and Boland/Swartland) was, however, that different
weights could not be placed on the criteria as they were deemed equally important 18 . In addition, we found
that moderate changes in the weighting of individual criteria had very little impact on the overall result in
which all criteria were included.
No weights were, therefore, applied in producing the biodiversity summary layer – the output based on
scoring the entire set of biodiversity criteria (Figure 25). We believe that the layer, which was the
foundation for the conservation vision and five-year spatial action plan, represents an appropriate balance
between biodiversity pattern and process.
A simple user-interface, operating in Arcview, was designed to facilitate evaluating and combining scores
based on the biodiversity criteria. Through use of a script, a single overall score was then assigned to each
selection unit (according to the criteria selected). Although weights were not used in the biodiversity
summary layer, the user-interface provides the option of applying different weights to the criteria. The
interface also allows the user to obtain a score for a criterion of choice, which is very useful for testing the
contribution of specific selection units to certain aspects of renosterveld biodiversity.
The generation of the biodiversity summary layer marked the completion of Phase 2 of the conservation
assessment -‘Evaluation and Integration of the data to obtain results’ (see section 4). This also led into
Phase 3 – ‘Interpretation of the scientific or technical outputs for the implementing agency’, in which the
biodiversity summary layer was applied in deriving outputs to guide conservation action.

18

It should, however, be noted that biodiversity persistence was an important driving factor for the choice of final high-scoring
selection units. This was desirable and was due to the fact that many of the criteria were processes-related and that selection units
had deliberately been defined on the basis of habitat connectivity (see section 10).
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Figure 24. Scoring results using only special plant species as a criterion

a

b

See close-up
in Figure 24b

Figure 25. Scoring results using all biodiversity criteria equally weighted for the Cape Lowlands planning
domain (a) and as a close-up view of the Kasteelberg area
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Table 17. List of criteria considered for the biodiversity summary layer
#

Role

1
2

Criteria
Habitat characteristics
Area of natural habitat
Connectivity of natural vegetation

3
4

Connectivity of renosterveld vegetation

Maintenance of key processes such as biota
migration

5
6

Biodiversity features
Vegetation map

7
8

Plant species

9
10

Animal species

Maintenance of key processes such as biota
migration

Measure
Ha of natural habitat
Mean % of connected natural vegetation within 500m
radius of all cells belonging to that selection unit
% of connected area in relation to the selection unit unit
Mean % of connected renosterveld vegetation within
500m radius of all cells belonging to that selection unit

Representation of different habitat types
Representation of habitat types confined to one of
few selection units
Captures plant species richness
Representation of plant species confined to one of
few selection units
Captures anaimal species richness
Representation of animal species confined to one of
few selection units

Number of vegetation types per selection unit
Uniqueness index*

Ha of extant soil interface per selection unit
Ha of extant landscape riverine corridor per selection
unit (same rivers as C.A.P.E.)
Ha of extant fine-scale riverine corridor per selection
unit (all rivers)
Ha of extant upland-lowland interface per selection unit

11
12

Ecological Processes
Soil interfaces
Riverine corridors – landscape level

Maintenance of ecological diversification
Maintenance of biota migration and climate refugia

13

Riverine corridors – fine scale

Maintenance of biota migration, plant dispersal etc.

14

Upland-lowland interfaces

Maintenance of ecological diversification and biota
migration

Number of plant species recorded
Uniqueness index*
Number of animal species recorded
Uniqueness index*

Uniqueness index gives high values to selection units where unique species or habitat types occur (i.e. species or habitat types confined to one or few
selection units). For each taxon, the frequency distribution among selection units was calculated. These values were then summed across the total
number of taxa. The uniqueness index (U) was calculated as follows:
n

Uj =∑x
i =1

i

X

where xi is the number of occurrences recorded in the planning unit j for the ith taxon,
X is the total number of occurrences for the ith taxon, n is the total number of taxa.
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A note on assigning scores to criteria
For each criterion, the original values were re-scaled from 0 to 1. In order to ease the score interpretation, we set the re-scaled value of 0.5 to a
meaningful cut-off. Original values from the minimum to the cut-off were linearly re-scaled from 0 to 0.5. Original values from the cut-off to
the 99th percentile were linearly rescaled from 0.5 to 0.99; values above the 99th percentile were re-scaled from 0.99 to 1. The 99th percentile
was used to minimize the effects of outlier values (i.e. high maxima values) on the score.
Statistics for the criteria used. Average, 99th percentile and maximum values apply to the West-coast dataset, but mid-scale values were
identical for West-Coast and Overberg data sets.
#
‘Mid-scale’ data
Maximum
Criteria
Mean data value
99 th percentile
value (Score 0.5)
Renosterveld area (ha)
1
168.15
200
2110.25
5091
Renosterveld density (%)
2
11.13
20
56.29
71.4
Density of all vegetation (renosterveld and fynbos
3
99.5
32.34
50
97.54
included) (%)
Connectivity of all vegetation (%)
4
49.72
80
100.00
100
Number of vegetation types
5
1.73
2
5
5
Representation of vegetation types
6
0.81
2
8.28
12.5
Number of special plant species
7
3.52
5
30
51
Representation of special plant species
8
0.85
1
9.81
21.4
Number of selected animal species
9
1.45
4
8
13
Representation of selected animal spp
10
0.24
1
2.09
5
Edaphic interfaces (ha)
11
61.37
200
574.00
1170
Landscape level river corridors (ha)
12
11.94
100
230.31
717
Fine-scale river corridors (ha)
13
30.12
100
473.00
683
Upland-lowland interfaces (ha)
14
48.23
100
605.88
674
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13. Identifying Priorities and Designing Products to Guide Conservation
Action
A challenge faced by conservation planners is how to link planning more effectively with implementation.
Ways need to be found to facilitate the transition from the more scientific planning phase to the
application of its outcomes in ‘real-life’ situations, i.e. in decision-making processes that directly affect
biodiversity conservation. An important step is to introduce implementation concerns right at the
beginning of the planning phase and to engage actively with implementers, decision-makers and other
stakeholders throughout (Cowling & Pressey, 2003). Another key aspect is to concentrate on developing
products that are relevant for users of conservation planning outputs. These users may come from
completely different disciplines and what they require is a set of clear, easy to use, ‘intuitive’ products to
support their own work. This may be land-use planning and decision making, conservation action or
specialist consulting. Unfortunately irreplaceability maps or a biodiversity summary layer, as produced in
this project (section 12), are not adequate for this purpose (Driver, 2003, Driver et al., 2003a).
In line with this thinking are the following two conclusions reached at a workshop hosted by the Botanical
Society on ‘Lessons Learnt in Conservation Planning in South Africa’ (see Driver, 2003 and Driver et al.,
2003a):
•
•

irreplaceability maps should be viewed as interim conservation planning products;
users need interpreted products that indicate exactly which areas need to be retained to conserve
biodiversity pattern and processes, and that give guidelines for sound land-use management in
those areas.

Generating these kinds of products is another significant step in systematic conservation planning. It
involves the interpretation of the scientific findings, a good understanding of the users’ requirements and
appropriate design and presentation of the final outputs. This can probably be achieved only by means of a
thorough process, which ensures the interaction and contribution of participants from numerous
‘disciplines’ (scientists, planners, decision-makers, implementers etc.). Also, given diverse user groups conservation agencies, consultants involved in environmental impact assessments, land-use decision
makers or planners – it is likely to be a complex matter that is not rapidly resolved but which requires
thought and experimentation. To that end, the Botanical Society will be undertaking a project called
‘Putting Conservation Plans to Work’ beginning in January 2004 (see section 15).

A twenty-year spatial vision and five-year spatial action plan for renosterveld
conservation
A primary aim of the Cape Lowlands Renosterveld Project was to generate outputs that would be readily
used by the conservation agency, WCNCB, in its work and that would promote implementation of the
plan.
The positive interactions between the project team and WCNCB throughout the project facilitated the task
of interpreting the biodiversity summary layer to provide meaningful products for WCNCB staff. The
interpretation process was kick-started through a series of discussions amongst a team drawn from the
Botanical Society’s Cape Conservation Unit and WCNCB’s regional ecologists. Jointly, the decision was
made that appropriate outputs would be:
•
•

a twenty-year spatial vision for renosterveld conservation;
a five-year spatial action plan to guide WCNCB’s efforts in implementing conservation action.
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Both of these products would be derived through interpretation of the biodiversity summary layer.

Why do we need a spatial conservation vision?
A vision is important in that it offers a framework for long-term conservation action. This puts
current conservation efforts into perspective and serves as a target goal against which progress
can be measured. In a region in which all natural habitat is 100% irreplaceable, it makes sense for
the long-term vision to be based on biodiversity criteria alone as these provide the rationale for
conserving areas. Other factors influencing conservation action were not considered at this stage.
The main objectives for the twenty-year renosterveld conservation vision were:
•
•

to ensure that conservation efforts focus on areas where ecological and evolutionary
processes can be maintained in the long-term – e.g. in well-connected habitat;
to ensure that the sound scientific principles support the vision and that it does not simply
represent a so-called ‘wishlist’ for conservation.

In short, the conservation vision for renosterveld is that, by 2020, all areas identified as coresites (see later) will be protected under a formal conservation agreement.
It was decided that the Botanical Society-WCNCB regional ecologists team would draw up a draft twentyyear vision. This would be presented for comment at a ‘Conservation Vision for Renosterveld’ workshop
(see section 17) involving wider WCNCB participation, for example extension officers. Changes would
then be taken into account in generating the final output.
The goal of the five-year spatial action plan was to identify a subset of geographical priorities within the
twenty-year vision on which action should concentrate over the next five years. These areas would feed
into the Conservation Stewardship Programme’s (see later) schedule. Apart from biodiversity criteria,
additional management and threat-related criteria – constraints and opportunities for conservation – would
be taken into account in defining the spatial action plan. Most of the additional criteria were not captured
in the available datalayers but the required information existed primarily in the form of knowledge among
WCNCB staff. The most appropriate method of developing the spatial action plan was thus through an
interactive process at the Conservation Vision workshop.

Methods: the twenty-year vision
The twenty-year vision map (see Figure 26 & Figure 27) was to include the following features:
•
•
•
•
•
•

core sites for biodiversity conservation
clusters of connected core sites
remaining remnants of natural habitat that are not core sites, yet still irreplaceable
special features (indicating biodiversity pattern or processes, such as river corridors)
ecological gradients that act as corridors and linkages
topographic or infrastructural information to aid orientation

Five steps were required to derive these features:
1. Based on the biodiversity summary layer, all selection units with a score >0.5 for at least one
biodiversity criterion (e.g. renosterveld area or plant species, section 12) were selected.
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2. Renosterveld fragments within these selection units were designated as CORE SITES. The
remaining fragments, falling outside these parcels, became CRITICAL HABITAT.
3. Clusters of core site fragments were defined on the basis of habitat connectivity. These were
buffered by 500m.
4. Special features were incorporated next. These included:
- Special habitats (wetlands, silcrete outcrops and quartz patches);
- Spatial components of ecological processes discussed in section 9 (river corridors, soil and
upland-lowland interfaces).
5. Two sets of ecological gradients were mapped:
- upland-lowland gradients, defined in areas where 2km of intact habitat existed on each side of
an upland-lowland interface. If an interface was several kilometres long, there was more than
one spatial option for placing gradients and several of these were mapped in that case;
- coast-interior gradients, defined as paths of intact lowlands habitat connecting the coastline
and the inland Cape Fold Mountains.
All of the above biodiversity-related features were presented on one map, together with information that
facilitated orientation – roads, towns and the coastline. A map for the Overberg (Figure 26) and
Boland/Swartland (Figure 27) was printed for presentation and comment at the WCNCB Conservation
Vision for Renosterveld workshop (see Appendix 9.3 for minutes).

Figure 26. The twenty-year Conservation Vision for Renosterveld Conservation in the Overberg.
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a

See close-up
in Figure 26b

b

Figure 27. The twenty-year Conservation Vision for Renosterveld Conservation in the Boland/Swartland (a)
with a close-up of the Kasteelberg area (b).
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Methods: the five-year spatial action plan
The five-year spatial action plan was defined by workshop participants - extension officers, managers,
researchers and biodiversity specialists - who are familiar with and working in the lowlands (see Appendix
9.2 for a list of workshop participants).
After commenting on the twenty-year vision, the participants were introduced to the objectives and
methods of formulating the five-year spatial action plan for renosterveld conservation. A draft list of
criteria intended to guide the selection of sites for the five-year plan was discussed and annotated – the
final list is summarised in which sketches the process of moving from the twenty-year conservation vision
to the five-year spatial action plan.

Figure 28. Diagram of the process of moving from the twenty-year conservation vision to the five-year spatial
action plan for renosterveld conservation.

Instructions accompanied the list of criteria to aid the site selection process (see Appendix 9.4 for more
detail). They included the following important points:
•
•

Biodiversity criteria serve as the primary criteria and they are ranked in order of importance. A
site that is ONLY favourable from the perspective of landowner willingness to conserve can thus
not take preference over a site of greater biodiversity significance.
Once a set of sites have been chosen using the above criteria further choices can be made between
sites with similar biodiversity values, based on criteria such as landowner willingness. This step
can take into account a wide range of opportunities and constraints to successful conservation.
They are not ranked - each can contribute equally to the selection of a site. Information on the
opportunities and constraints is not available as GIS data layers but must come from the
experience of the participants and the relative merits must be evaluated using expert knowledge
and opinion.
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Participants divided into two groups, looking at the Overberg and Boland/Swartland respectively and each
consisting of about 10 people. Each group clustered around a computer that held all available data layers,
including the twenty-year vision. The selection of sites for the five-year spatial action plan was done onscreen and involved extensive discussion among the participants before decisions were made. While this
was guided by the criteria set out above, consideration was also given to what was reasonable to achieve
in the timeframe.
For each site selected by the group, a spreadsheet with the guiding criteria was filled in, detailing reasons
for the choice. Each site received a unique ID and a priority ranking determining the urgency of action
relative to the other sites chosen for the five-year spatial action plan. For the Overberg, 14 sites were
chosen to be included in the five-year spatial action plan (Figure 29) and for the Boland/Swartland 18 sites
(Figure 30). Those in the Overberg were, however, covered a significantly larger area than those in the
Boland/Swartland.

Figure 29. The five-year action plan for conservation action in the Overberg.
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Figure 30. The five-year action plan for conservation action in the Boland/Swartland.

How much biodiversity do the conservation vision and the spatial action plan
include?
As intended, the twenty-year vision captures most of the remaining renosterveld, in particular those areas
that are most likely to persist in future. Table 18 shows what proportion of the each biodiversity features
in the planning domain is incorporated in the twenty-year vision and five-year plan.
Given that CAPE identified coastal renosterveld as 100% irreplaceable, we know that theoretically all of
the remaining habitat should be conserved in order to meet conservation targets. However, the twenty-year
vision and the five-year spatial action plan take into consideration:
•
•
•

that conservation resources are limited;
that it does not make sense to focus limited resources on fragments of natural habitat that are
unable to persist in the long term because the ecological processes that keep them going have been
too severely compromised;
that it does make sense to focus limited resources on conserving fragments of natural habitat that
contribute to the ongoing functioning of ecological processes.
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Table 18. Total amount (or number) of each biodiversity feature present in the planning domain, and the
proportion incorporated in the twenty-year vision and the five-year spatial action plan

% of extent of central domain
Special plant species (no.)
Animal species – amphibians,
reptiles and freshwater fish (no.)

Overberg (incl. Elgin)
Boland/Swartland
Captured in
Total in
Captured in Total in BoCaptured in Captured in 520-year vision
Overberg
5-year plan land/Swartland 20-year vision
year plan
(% of total)
57.2%
18.7%
20.1%
11.1%
720
673
406
1003
929
464
177

163

50

695

408

187

69720.3+
976.8=
70697.1

64605.4

38619.1

33712.3

31784.7

22884.2

-

91.2%

54.6%

-

94.3%

67.9%

-

87667.5

39869.5

-

54875.7

35883

Edaphic interfaces *

-

20.5%

10.1%

-

19.6%

11.8%

Up-lowland interfaces *

-

50.9%

17.3%

-

46.3%

34.3%

Riverine corridors (fine-scale) *

-

21.1%

14.2%

-

1.6%

0.2%

Riverine corridors
(C.A.P.E.) *

-

21.7%

17.0%

-

0.6%

0.0%

Up-lowland gradients (no.)

11

11

8

9

9

9

Coast to interior gradients (no.)

2

2

2

308

209

99

Renosterveld (ha)
Renosterveld (% of total in
subsection of central domain)
All vegetation – including fynbos
(ha)

Wetlands (no.)

1 hypothetical 1hypothetical
458

16

Part of 1
5

Vegtypes (no., considering
13
13
11
23
21
15
remaining veg only)
* Note: In the case of processes, only extant sections are considered and the results are expressed as a % of the total
area of extant processes in the planning domain. This is 27374.7ha for edaphic interfaces, 16668.3ha for fine-scale
river corridors, 5667.4ha for C.A.P.E. landscape river corridors and 19989.6ha for upland-lowland interfaces.

This means that the twenty-year vision does not capture every last piece of renosterveld, but the most
important ones, and those that have a reasonable chance of persisting into the future. It is a map that was
based on systematic planning as well as consensus of a variety of stakeholders, including scientists,
managers and on-the-ground staff who will implement the conservation vision and spatial action plan.
The twenty-year conservation vision will be a widely available public map. Note that it highlights
biodiversity features that need to be conserved, rather than cadastral units (although cadastral units can
easily be overlaid to see which biodiversity features fall into which cadastral units). This focuses attention
on the features which conservation action aims to protect. The advantage of this is that farmers or
landowners are less likely to react negatively to a map showing biodiversity features that need to be
protected than to a map that highlights specific properties.
The five-year spatial action plan is an internal working map – a tool to be used by conservation extension
staff in the implementing agency. It helps to translate the twenty-year conservation vision into meaningful
steps for immediate action, and was developed by agency staff themselves.
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From planning to action
One of the most difficult steps in conservation planning (and other types of planning) is the transition from
planning to the implementation phase. Yet, it is also one of the most important as the value of planning
can only be realised if this transition is made successfully.
Buy-in to the planning outcomes from high-level management in the implementing agency is a useful
starting point. Yet this does not ensure that the results of the planning process will be taken forward in the
day-to-day actions of staff interacting with landowners and determining in practice whether the
implementing agency's focus is strategic in terms of meeting biodiversity conservation goals. Members
from different sections of the implementing agency need to be involved at those stages in the planning that
are relevant to them. This ensures that the plan benefits from the input of implementation concerns and
that the findings are not simply imposed on the agency as a fait accompli.
It is also important to note that conservation action does not have to wait until the planning phase is
completed. Based on initial results of the plan, projects can be initiated to ‘get the ball rolling’. The major
advantage is that by the time the final outputs are available, an implementation drive to take these forward
is already in place. This applied in the case of the Cape Lowlands Renosterveld Project. Two key projects
(see section 15 for more detail) had already been initiated well before the end of the planning phase:
•
•

The Conservation Stewardship Pilot Project started nearly a year before the end of our
conservation assessment and had already laid very solid foundations for implementing the
planning outputs.
The Botanical-Society-CPU ‘Putting Conservation Plans to Work’ Project, due to start in early
2004, had been conceptualised and developed in detail by the end of the Cape Lowlands
Renosterveld Project.

The synergies between these projects were partly due to good communication between the people
involved and allowed the projects to draw significant benefits from each other. It is critical to recognise
the importance of such interactions for the success of each initiative. Without considering and involving
implementation-related and other kinds of programmes, a conservation plan cannot be regarded as
complete.
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C. Organisational Process
14. Why Document the Project Process?
It is common practice for conservation assessments to document their planning methods and outcomes, as
we do in Part B of this report. This is important as it helps those who were not involved understand the
technical details of the conservation assessment and the systematic conservation planning process in
general. This is especially useful in assessing the data layers and outputs produced. It also provides a
framework that other projects can use as a guideline.
Documenting the organisational process of a project is less frequently done. A noteworthy exception is the
SKEP Biodiversity Component’s Technical Report (Driver et al., 2003b), where this is done in fairly
detailed way. The reason for providing at least a brief overview of the organisational component of the
Cape Lowlands Renosterveld project is that this played a key role in determining the success of the
planning. By reflecting on what worked and what didn’t and why, many lessons emerge. These should be
taken into account in future projects.
In Part C we discuss:
•
•
•
•

•

how the project fits into the bigger picture of current conservation activities in the Cape Floristic
Region, especially in its relationship to projects and programmes under the C.A.P.E. umbrella
with which it has a direct link (Section 15).
who was closely involved in the Cape Lowlands Renosterveld Project – the project team (Section
16)
a brief break-down of the budget (Section 16)
key components of the Cape Lowlands Renosterveld Project and how they were structured in the
context its overall flow (see timeline in section 16). This is discussed with reference to workshops,
meetings and other participatory events that involved stakeholders and that were important to the
project’s progress (see section 17).
some lessons that we feel are of significance for other projects as well. Some of these are also
included in the booklet “Planning for Living Landscapes – Perspectives and Lessons from South
Africa” (Driver et al., 2003a), which is a useful resource for conservation planners and others to
consult when embarking on a conservation assessment (section 18).
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15. Broader Perspective: Links with Other Conservation Activities and
Projects
The Cape Lowlands Renosterveld Project fits into the broader context of conservation in the Cape
Floristic Region (see also section 1, 3). This is important, as many of the conservation initiatives
happening around the project are relevant to its success, particularly with a view towards implementation.
Relationships with the following programmes and organisations are of greatest relevance:

WCNCB, the implementing agency
At the outset of the project, WCNCB was identified as and agreed to be the implementing agency of the
conservation plan. This was critical for ensuring:
•
•

an implementation-minded approach from the outset of the planning phase (i.e. considering what
the opportunities and constraints for conservation action are);
that implementation of the plan by the appropriate agency would indeed go ahead.

A formal partnership was established between the Botanical Society and WCNCB on this project. Most of
the planning was conducted by the Botanical Society, but the project was characterised by close
interaction with various sections within the agency. This started with the involvement of the Scientific
Services Division (data sharing, data standards etc) in the early stages and evolved through to working
most intensively with the regional ecologists and extension staff in the later stages.

C.A.P.E.
The Cape Lowlands Renosterveld Project fell within the broader framework of the C.A.P.E. planning and
implementation phase (see sections 1, 3). This had several implications:
•

•
•

Firstly, we did not need to deal with socio-economic, policy and legislation or institutional issues.
These had already been covered by the C.A.P.E. planning phase (see Cowling & Pressey, 2003,
Gelderblom et al., 2003, Frazee et al., 2003 and Pence et al., 2003) and form a significant focus of
the C.A.P.E. implementation phase (www.capeaction.org.za).
Secondly, experience from the Cape Lowlands Renosterveld Project guided the Global
Environment Facility’s (GEF) investment in all the lowland areas of the CFR as part of its $11
million overall investment for the CFR.
A third point is that the initiation of a suite of projects forming part of the C.A.P.E. programme
and funded by the Critical Ecosystem Partnership Fund (C.E.P.F.) provided the opportunity of
streamlining different projects’ objectives, allowing for a more unified approach. The Cape
Lowlands Renosterveld Project had ties with several of these projects, described briefly below.

Conservation Stewardship Project
The closest ties were with the Conservation Stewardship Project, the primary mechanism for
implementing the planning outcomes of the Cape Lowlands Renosterveld project. The Conservation
Stewardship Project, which started in early 2003, is run in close partnership between the WCNCB and the
Botanical Society. Its main objective is to use appropriate ways (e.g. through incentives) of establishing
conservation areas and sustainable land management in selected pilot areas of lowlands renosterveld.
These areas are almost exclusively in private landownership and were identified as conservation priorities
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by the Cape Lowlands Renosterveld Project. Members of the Conservation Stewardship Programme were
also closely involved in formulating the five-year spatial action plan (section 13 and see later) which now
helps guide their activities.
The Conservation Stewardship Project is also interfacing with the Western Cape Department of
Agriculture's area-wide planning initiative, a new planning method being piloted by the department. It is
aimed at effective and sustainable use of agricultural resources in agricultural communities, through
planning for groups of farms rather than simply for individual farms. Area-wide plans are being developed
at 1:10 000 scale by the Department of Agriculture, which hopes to feed these plans into broader land-use
planning and decision-making processes at local and provincial level. Even though the Cape Lowlands
Renosterveld planning outputs are at 1:50 000 scale rather than 1:10 000 scale, they can provide a layer of
biodiversity priorities to feed into the area-wide planning process. Where possible, the Conservation
Stewardship Project and area-wide planning initiative are working together to choose overlapping pilot
areas. This should lead to insights about common objectives and co-operation between these two
traditionally antagonistic sectors.

Putting Conservation Plans to Work
Considerably more work needs to be done in order to promote the application of appropriate products
from conservation plans in land-use planning and decision-making processes (see also section 13).
Although the planning outcomes of the Cape Lowlands Renosterveld project are a step in the right
direction, the Botanical Society recognises the need for more clearly interpreted and designed products
aimed specifically at land-use planners and decision-makers (see Figure 31 below). To that end the
Botanical Society will undertake a project called ‘Putting Conservation Plans to Work’, starting in January
2004. The project will work with selected municipalities in the Cape lowlands to pilot ways of translating
the planning outputs of the Cape Lowlands Renosterveld Project for use in land-use planning (e.g. Spatial
Development Frameworks) and decision-making.

Conservation planning

Tools for conservation
agencies, to focus action
on priority areas

Tools for land-use
planners and decisionmakers in other sectors,
to avoid habitat loss in
priority areas

Figure 31. Conservation planning should produce outputs that guide the work of conservation agencies and
land-use planning and decision-making in other sectors (Driver et al., 2003a)
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Custodians of Rare and Endangered Wildflowers
This NBI-led project, initiated in early 2003, focuses on the in-situ conservation of threatened plants in the
Cape Floristic Region by involving volunteers and civil society groups. The project was guided by outputs
from the Cape Lowlands Renosterveld Project in order to select geographical focus areas in which to start
working. It has established links with community groups in these pilot areas, to start surveying the
surrounding threatened ecosystems, documenting information on rare and threatened plants and working
towards conserving these systems and their flora.

Creating electronic access to information on the Red Data List species and endemic
plant families of the Cape Floristic Region
This WCNCB-NBI partnership project is currently databasing and georeferencing rare and threatened
plants for the entire CFR. One of its main aims is to develop outputs on this sensitive data that are
appropriate for the public domain. The Cape Lowlands Renosterveld Project essentially served as a pilot
for conducting this kind of work (see section 8) and the insights gained as part of our project were shared
with this initiative on rare and endangered plants. In addition, the relevant data layers produced by the
Cape Lowlands Renosterveld Project fed into the CFR-wide databasing process.
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16. Operational Framework
Timeline of the project

Activities

Key Workshops/
participatory
events

Section
in
Report

Date

Setting the scene
Formulating goals of the conservation plan
Initial broad stakeholder involvement & support
Establishment of partnership with WCNCB, implementing
agency

Two introductory
workshops

S. 1-3

2000

S.8

April
2001

Data collection and compilation

Fieldtrip to design
data collection
method
Fieldtrip with
researchers

S.8

Sept
2001

Land-use pressures
workshop

S.11

March
2002

Processes workshop

S.9

May
2002

S.8

Oct
2002

S.11

Oct
2002

Implementation
02/2003 - ….

Wrap-up
0810/2003

Planning
01/2001 – 05/2003

Phase

Preparation
09-12/2000

Figure 32 shows the overall progression of the Cape Lowlands Renosterveld Project from its initiation in
late 2000 until completion in October 2003. In addition to the key events the project was involved in ongoing awareness raising of the renosterveld lowlands through presentations at conservancy meetings and
conferences (e.g. Fynbos Forum 2001-2003), media articles and a widely distributed renosterveld
brochure.

Exisiting data for biodiversity pattern and land-use
pressures
Field surveys in spring 2000, 2001 & 2002 for biodiversity
pattern
&
Data analysis

Expert mapping
workshop:
animal taxa
Expert mapping
workshop: land-use
pressures

Evaluation, integration of the data

‘Framework for
selecting priorities’
workshops

Interpretation of the scientific & technical outputs for
implementation

Conservation vision
workshop

S. 12
S.13

Dec
2002
April
2003
July
2003

Writing of Technical Report &
finalising of products

Mainstreaming of products (into projects mentioned in
section 15, and into SDFs),
Application of the planning outputs for implementation

Note that this component already started at
the beginning of 2003, with the inception
of the Conservation Stewardship
Programme. The ‘Putting Conservation
Plans to Work’ Project will also take the
outputs forward to integrate them in landuse planning and decision-making (see
section 15).

Figure 32. Timeline of the Cape Lowlands Renosterveld Project
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Breakdown of the budget
Figure 33 gives a summarised breakdown of costs in the Cape Lowlands Renosterveld Project.

Personel GIS

Budget breakdown
Personel coordination
Consultants fieldwork
Consultants GIS & cons
planning
Workshops
Admin & running
Printing & publication
Travel & Accom
Data & Software

Figure 33. Budget breakdown of the Cape Lowlands Renosterveld Project

The project team
The Cape Lowlands Renosterveld Project was carried out by a small efficient team, including:
•
•
•

Kristal Maze and Amrei von Hase from the Botanical Society’s Conservation Unit;
Mathieu Rouget, from the Institute for Plant Conservation (UCT) and
Nick Helme, specialist botanical consultant.

Kristal Maze, who was managing the Cape Conservation Unit of the Botanical Society at the time of the
project, was responsible for initiating the project in 2000. Having had substantial project development and
management experience, she played the role of co-ordinator in the early part of the project. Later in the
project she moved into an advisory role.
Amrei von Hase took on the project when she joined the Botanical Society on a full-time contract basis in
February 2001. In collaboration mainly with Mathieu Rouget, she conducted the conservation planning
process, acquiring GIS skills and applying her ecological understanding of the system to the problems
posed. She was also in charge of co-ordinating the project overall.
Mathieu Rouget, a post-doctoral fellow at the Institute for Plant Conservation, University of Cape Town,
was closely involved in conservation planning process. Having been very active in other conservation
assessments, for example C.A.P.E., SKEP and STEP, he brought substantial technical and conservation
planning experience to the project.
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Nick Helme, an independent specialist botanical consultant, was contracted to conduct the project’s field
surveys and associated work. He also played an advisory role, giving input from an ecological/botanical
perspective based on his experience gained through the extensive fieldwork component of this project as
well as from work done previously.
Several other people were also involved in the project at different times. Dean Fairbanks (post-doctoral
fellow at UCT at the time) worked with Amrei on generating the modelled vegetation map for the
Overberg (section 7). Cecily Roos, Benis Egoh, Verna Love and Catherine Hughes, MSc graduates from
UCT, helped with digitising and collecting or capturing information for the project.
The functioning of the core team was not rigorously structured but worked instead on a ‘needs basis’.
Meetings were called with varying intervals and involved either only part of the team or everyone. This
flexible arrangement was fairly successful given the long timeframe of the project and the need for
‘adaptive management’, which sometimes required unscheduled meetings to happen at short notice.
Professor Richard Cowling and several staff members from WCNCB acted in an overall advisory function
to the project.
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17. Selected Project Events in More Detail
Introductory stakeholder workshop (end 2000)
The aim of this workshop was to introduce a wide group of potential stakeholders to the project and to
generate support for the initiative. It was also important to obtain feedback from academic institutions and
others on the proposed method and to establish a network of interested parties.
The workshops were held at the Goldfields Centre, Kirstenbosch Botanical Gardens, and involved a wide
range of people from academic institutions (National Botanical Institute and Cape Unitversities) and
conservation agencies.
At the workshop, a presentation was given of the proposed project methodology, followed by discussion
and input on this. Data sources and contact people for these were identified and participants who were
interested in being involved in the project or who wanted to be informed on the project progress. Valuable
input was obtained on the proposed project methodology and data sources. The participants also stated
their commitment to their on-going involvement.
The next five events and workshops discussed below were integral to the ‘Data Collection and Analysis’
phase (see Figure 32):
•
•
•
•
•

fieldtrip of the project team to establish data collection protocol;
fieldtrips with botanical specialists and researchers;
workshop on land-use pressures in the Cape lowlands;
workshop on ecological and evolutionary processes in the Cape lowlands;
expert mapping workshops;

Fieldtrip to establish field data collection protocol
Given the short field season (during spring) available to collect data on plant distributions the project team
decided to conduct a 4 day fieldtrip into the Overberg in April 2001. This was to carefully work out a
suitable data collection protocol for use by the specialist botanist during field surveys. This gave us the
opportunity to test it in the field and to troubleshoot before data collection started.
It was decided on this trip that only plant species of special concern would be collected and recorded, as
full species lists would be too time-consuming and not enough ground would be covered across the
planning domain.

Fieldtrips with botanical specialists and researchers (September 2001)
During the project’s first complete springtime field season (August - September 2001) we invited
researchers from various institutions (see Appendix 3 for a list of participants) to join us on an extended
fieldtrip to the Overberg and Boland/Swartland. The intention was to demonstrate our sampling
methodology and to jointly collect data for the project and for other research purposes and to help the
project’s botanical specialist with the identification of tricky species. The benefit to the renosterveld
project was the chance to interact with specialists on specific plant groups and to gain continued support
for the project’s aims and approach. For the researchers it provided an opportunity to visit sites that are not
frequently surveyed and to take part in a joint collecting trip during the peak flowering season.
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The excursions focused on the Overberg (3-6 September) and Boland/Swartland (10-13 September) and
lasted four days each. We visited areas such as the Botriver Valley, including Porcupine Ridge Private
Nature Reserve, Suikerkankop near Protem, Luiperdsberg near Swellendam, Florishoogte (all Overberg)
and in the Boland/Swartland, Heuningberg, Elandsberg Private Nature Reserve, Saron and Gouda.
These fieldtrips provided us with an excellent opportunity to involve other scientists and to benefit from
their knowledge particularly on the region’s flora. In hindsight, however, the most important conclusion is
that the field visits would have been the ideal platform for initiating a close working relationship with
WCNCB’s extension staff from early on in the project.

Workshop on land-use pressures in the Cape lowlands (March 2002)
Quantifying and predicting likely future land-use pressures in conservation planning is a challenging task
(see section 11), especially for a whole team of people with biodiversity backgrounds. To obtain specialist
input on the dominant land-use pressures and threats that the Cape Lowlands are likely to face over the
next 5-20 years, we organised a focus group meeting (see Minutes of the Meeting, Appendix 4.2). This
took place in March 2002, before we tackled the relevant component in the project (section 11). The
participants represented various sectors, including Mining, Agriculture and Conservation (see Appendix
4.1).
The Cape Lowlands Renosterveld project was introduced and the proposed methodology for modelling
future land-use pressures explained. Discussion ensued and input on the methodology was encouraged.
Most importantly, the aim was to obtain a clear idea of the types of land-use pressures on biodiversity
operating in the Cape Lowlands, reasons for these and how they may be incorporated in the conservation
plan. The participants were also asked to share, as far as possible, anticipated land-use pressures and how
these would unfold spatially.
The difficulty of being able to predict land-use pressures spatially, owing to the complexity of driving
factors and data limitations, already emerged during this focus meeting. Although a list of important landuse pressures was compiled and many useful points raised, it was virtually impossible to obtain clear rules
for these that would aid in capturing them spatially.
Another key observation, also made by Winter (2003), was that one of the greatest threats to biodiversity
is lack of awareness by landowners and also by sectors involved in competing land-uses – e.g. agriculture.
This is an issue best dealt with during the implementation phase and thus forms an important focus in the
Conservation Stewardship Programme (see earlier). From the conservation planning perspective, the
workshop was constructive but did not yield direct outcomes that could be incorporated in the spatial
analysis.

Workshop on ecological and evolutionary processes in the Cape lowlands (May
2002)
At the time of the project, very little information was available on lowlands renosterveld from which the
most important processes acting in the system could be distilled (see section 9). As in the case of the landuse pressures component, a focus group was organised (see Appendix 5.1). The aim was to get input and
guidance on:
•
•
•

which ecological and evolutionary processes the conservation planning process should consider;
how to identify spatial components for these processes;
identifying future research needs.
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The participants were predominantly researchers working on renosterveld and related subjects. They were
introduced to the Cape Lowlands Renosterveld Project and the methodology for including ecological
processes in conservation planning was explained (as used in C.A.P.E. – Rouget et al., 2003a). A list of
processes that could be incorporated in this way was presented and additional ones suggested, primarily
based on research in other ecosystems. Participants identified a range of additional processes that they
regarded as important and each of these was discussed in detail (see workshop summary, Appendix 5.2).
Where possible spatial components were identified.
The workshop was successful in identifying a range of important processes for the lowlands and
generating useful discussion. As it was often difficult to obtain clear evidence for a particular process (e.g.
research findings etc.), reliance was placed on expert opinion. The workshop also highlighted the
difficulty associated with relating processes to specific spatial components (see also section 9). This limits
their application in conservation planning considerably, a problem that was also encountered by other
conservation plans (C.A.P.E., SKEP and STEP), prompting Cowling et al. (2003) to list this aspect as a
subject for dedicated research.

Expert mapping workshops (October 2002, December 2002)
Expert mapping was conducted as part of three data layers produced in the Cape Lowlands Project:
•
•
•

the vegetation map (section 7);
a map of distributions of animal taxa (section 8);
a map of land-use pressures and other threats to biodiversity in the Overberg (section 11).

The reasons for choosing expert mapping as a methodology in these instances included:
•
•
•

the lack of existing spatial data (i.e. expert mapping was needed to fill a data gap);
expert mapping is relatively quick;
the positive experience of the SKEP team with expert mapping (see Driver et al., 2003b).

The process that was followed in the Cape Lowlands Renosterveld Project was guided by the SKEP
approach and is described in sections 8 and 11 of this report (see also dataforms used in Appendix 6.2 and
7.2, 7.3). Appendix 6.1 and 7.1 give a list of participants, who kindly shared their knowledge with us in
the mapping sessions of the distributions of selected animal taxa and of land-use pressures. Their
willingness to take part in the expert mapping was greatly valued by the Lowlands team. Sincethe Cape
Lowlands Renosterveld Project conducted a very similar process as the SKEP expert mapping
componentthe precise procedures and lessons learnt are already captured in Driver et al. (2003b).

Workshops on the biodiversity summary layer (December 2002, April 2003)
These workshops, at which an approach for integrating information to produce a biodiversity summary
layer was presented, were an important part of the project’s 'Data Evaluation and Integration’ phase (see
Figure 32). They were held once a prioritisation framework for producing the summary layer had been
developed by the project team and all the necessary biodiversity criteria had been derived (see section
12).
Separate workshops were facilitated for each region – one for the Overberg and Elgin Basin (agenda,
minutes in Appendix 8.1, 8.3) and another for the Boland/Swartland (minutes in Appendix 8.5). The
participants included primarily members of the implementing agency, particularly WCNCB extension
staff working in the relevant areas (see Appendix 8.2 and 8.4 for lists of participants).
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The aims of the workshops were:
•
•
•
•

to present the prioritisation framework19 that had been developed by the project team to the
participants, who were mainly WCNCB staff and thus the inheritors of the project outputs;
to explain the resulting biodiversity summary layer and its underlying data;
to obtain consensus on the relative importance of the different biodiversity criteria so that this
could be incorporated into the prioritisation framework the form of weights;
to discuss briefly what kinds of products should be generated from the available information in
order to guide on-the-ground conservation activities.

The workshops were successful as information sharing sessions, leading to a good understanding of the
workings of the project by participants. Many relevant issues were also raised, giving members of the
project team an excellent opportunity to further clarify aspects of the overall approach.
Apart from this, the workshops highlighted:
•
•
•

the need for an additional interpretive step to convert the biodiversity summary layer into more
relevant outputs to be used to guide action;
the lack of clarity around what such a product should look like;
the importance of a follow-on session to these workshops, in order to jointly discuss and design
useful products for use by the WCNCB.

Lastly, while the two workshops were perhaps slightly too heavy on technical detail, they set the scene for
the follow-up Conservation Vision for Renosterveld workshop, where much less emphasis on important
technical aspects was needed.

Conservation Vision for Renosterveld Workshop (July 2003)
The Conservation Vision for Renosterveld workshop (see section 13) was the final participatory event of
the renosterveld project and marked the ‘Interpretation of the scientific & technical outputs for
implementation’ phase of the project (see Figure 32). The workshop was hosted by the WCNCB and
Botanical Society, primarily for participants from the conservation agency (see list of participants,
Appendix 9.2). Its main aims were:
•
•

to select areas in lowlands renosterveld to guide conservation action over the next 5 years and 20
years. This meant integrating outputs from the Cape Lowlands Renosterveld Project’s planning
phase with on-the-ground knowledge of conservation services staff;
to create clear and useful spatial products from the project to be used for implementation.

A participatory approach, involving conservation planners and implementers, was essential. The
presence of the Conservation Stewardship Project team was critical, as it will be mainly responsible for
implementing the action plan.

19

Note that the aim was simply to explain the framework and biodiversity criteria that had been developed for prioritising sites in
lowland renosterveld. No final selection of priority areas was produced, as this was the aim of the Final Conservation Vision
Workshop.
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Preparation for the workshop
Intensive preparation started at least a month prior to the final workshop, and involved a small full-day
session with a small team from the Botanical Society and three WCNCB regional ecologists working in
the Cape lowlands. It was decided that two key spatial outputs (see section 13) needed to be generated
from the Cape Lowlands Renosterveld Project:
•
•

a twenty-year conservation vision for renosterveld – to be designed prior to the final workshop;
a five-year spatial action plan – to be developed at the final workshop.

The conceptual development of the proposed twenty-year vision required extensive discussion among the
participants at the preparatory session. This session was aimed at deciding what features the twenty-year
vision should include and how they should be displayed. This involved decisions on which selection units
to include from the biodiversity summary layer, which aspects of biodiversity (species, special habitats,
processes) to show on the map, how to represent these and what additional features to represent.
The output of the preparatory session was a concept of what the draft map of the twenty-year conservation
vision for renosterveld should look like. This guided the project team in developing the map before the
final workshop, at which it was presented to all participants for input and comment. Producing the twentyyear vision map in advance was important, as it needed to provide a frame of reference for formulating the
five-year spatial action plan at the final workshop.

The workshop itself
The final workshop involved wider WCNCB participation (researchers, extension officers, managers) (see
agenda, minutes in Appendix 9.1, 9.3). It was structured around the following activities:
•

Familiarising participants with the project’s individual data layers and how these were integrated
into the biodiversity summary layer.

This was done through an introductory presentation, in which the technical details of producing individual
data layers were simplified and biodiversity data grouped into three categories (Remnants of natural
vegetation, biodiversity features - e.g. species - and ecological processes). This was followed by the
opportunity for participants to explore the data on-screen. Three computers with data projectors were
provided to allow small groups of people to look at the data layers in detail. In each case a person familiar
with the data was available to answer queries.
•

Presenting the proposed ‘Twenty-year Conservation Vision for Renosterveld’ map

The process of deriving this map was explained to participants, who were then asked to give input.
Consensus around the twenty-year vision was critical as this provided the long-term goal for renosterveld
conservation by the WCNCB. It was also important, as the twenty-year vision map guided the next step of
selecting areas for incorporation for the five-year spatial action plan.
•

Designing the five-year spatial action plan

This process took up most of the workshop and was done in two separate groups focusing on the
Overberg/Elgin Basin and the Boland/Swartland. Deciding on a five-year plan required participants to use
the biodiversity summary layer as a primary decision-making tool and to combine this with expert
knowledge on criteria for which no formal spatial data were available (e.g. threats and opportunities, see
Appendix 9.4). The plan also had to be formulated in the context of the twenty-year Conservation Vision
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map. The process involved intense discussion and ended with 14 and 18 sites – consisting of several
remnant clusters - being selected for the Overberg/Elgin and Boland/Swartland, respectively.

A brief assessment of the workshop
Although all previous workshops of the Cape Lowlands Renosterveld Project had been an integral part of
the project’s structure, the Conservation Vision for Renosterveld Workshop was the most important one
aimed at ‘pulling it all together’. It was well attended, particularly by implementation personnel, and very
positively received. It also achieved its aim of producing clear outcomes in the form of consensus products
for guiding conservation action. It should be noted, that the approach chosen in this case was aimed
specifically at outputs for conservation action. These are not quite tailored for land-use planning and
decision-making yet (although they may already be used for that purpose), but their further development
will be the focus of the ‘Putting Conservation Plans to Work’ Project (see section 15).
The participatory process and contribution of all those present was invaluable in formalising the outputs
and making sure that the conservation planning analysis resulted in products that would be useful for the
implementing agency. This would otherwise not have been possible. Lastly, it was important to
demonstrate a specific benefit and outcome to participants for their time spent, as many of them had over
the past months been involved in numerous workshops, taking them away from their daily tasks.
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18. Some Lessons Learned in the Cape Lowlands Renosterveld Project
The following is a selection of lessons – not in order of importance - that we have drawn from the Cape
Lowlands Renosterveld Project. They relate to aspects of the operational framework and the technical
approach. For a broader discussion of lesson learned from several different projects, see Driver et al.
(2003a) “Planning for Living Landscapes: Perspectives and Lessons from South Africa”.

Lessons relating to the operational framework
1. It is important to be conscious of implementation issues when conducting a conservation planning
project. This means that an implementing agency, which will apply the outputs to its conservation
efforts, needs to be identified at the outset of the project. The agency needs to be supportive of the
project aims (or should help to formulate these) and should be involved throughout the planning
process. This is especially true for on-the-ground conservation services/extension personnel, who are
acutely aware of the opportunities and constraints for conservation and therefore have critical
contributions to make.
In the Cape Lowlands Renosterveld Project, WCNCB fulfilled the role of key implementing agency
and continues to do so through the Conservation Stewardship Programme. The agency contributed
substantially to the project and facilitated the transition from planning to implementation significantly.
2. It is worth paying close attention to the best way of involving role players. Limiting workshops to a
set of essential events, preparing carefully and maintaining a very focused and outputs-driven
approach is critical. The reason is that participatory events tend to be time-consuming and thus need to
yield clear benefits for participants. They should be partly tailored to their needs (not only the project
needs) and should take place in an appropriate context. For example, to involve extension staff from
early on in the process, it would be useful to conduct joint field excursions, to build their capacity and
tap into their knowledge at the same time.
3. A shorter project timeframe than allowed for the Cape Lowlands Renosterveld Project (3 years) and a
smaller planning domain for fine-scale planning may be advisable. This would facilitate the process,
for example by achieving tangible goals and outputs more rapidly and retaining a consistent team (not
necessarily a given over a longer period of time) with a clear focus. As this project was one of the first
of its kind in South Africa, the project timeframe needed to allow for exploration of methodologies
and approaches. Because of its pioneering work, however, subsequent fine-scale planning projects can
be conducted within a much shorter timeframe (12 to 18 months).
4. Another important lesson relevant to all conservation plans, is that at least one person in the
conservation assessment team should have on-the-ground knowledge of the ecosystem and the
landscape. It is ideal if one of the conservation planners on the team is also an ecologist who knows
the region. If this is not the case, it is essential to be able to draw extensively on expert ecologists.

Lessons relating to the technical aspects of the conservation assessment
5. Data acquisition is a tricky issue as substantial resources can be spent on chasing up new and existing
data. The risk is that the data may not be affordable or available (protected by owners of data) or may
not exist, and even if it does exist and is available may not be as useful as anticipated (e.g. section 11).
However, unless one pursues the different options with some determination, important information
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may be left out. It is also an opportunity to find out about other work that has been or is being done in
and around the relevant area.
Two points to help with the data acquisition process are:
•

A good start may be to hold a workshop dedicated to finding out what data is available (as done
for SKEP, for example – see Driver et al., 2003b). This could form part of an introductory
workshop and would help with generating knowledge of and support for the project. Another
useful approach is to speak to conservation planners who have already gained a good
understanding for some areas regarding available data.

•

It is important to develop an understanding of which the most critical data layers will be for a
particular project and investing most resources in these. Not all spatial data is useful for
conservation planning. It needs to be consistent across the planning domain in order to be useful
and not to bias the analysis. Key data layers include a continuous layer of land classes/vegetation
types and a reliable remnants layer. Since we were dealing with a highly transformed and
fragmented system in our project, the remnants layer was exceptionally important and it was
essential to spend time and money on vastly improving the original layer. Data of spatial
components of ecological processes are also crucial inputs into the conservation assessment. As
they are unlikely to be available, it is necessary to draw on experts who know the ecology of the
region in order to develop appropriate layers. Time and resources need to be built into the project
budget for this.

The Cape Lowlands Renosterveld Project also had a large component of primary data collection
through fieldwork. While it may be argued that this was a luxury, it was important for characterising a
relatively little known area of lowland renosterveld (Overberg). It also had many positive - some of
them unexpected – outcomes, not least of all the discovery of several new species (see section 8).
This, in addition to generating useful data for the conservation assessment, made the component very
valuable to the project.
6. Data analysis, especially GIS based analysis, is another significant component of conservation
assessments. As it is potentially very expensive and usually quite time-consuming, it is important to
plan carefully for this. Thus, it is advisable to keep analyses as simple as possible, as generally, the
more complex they are, the longer they will take.
This was the case w.r.t. vegetation modelling in the Cape Lowlands Renosterveld Project, which
turned out to be more time-consuming than the expert-driven method even though the intention had
been to speed up the process. It should, however, be noted that it is sometimes worthwhile spending
time on finding a good solution – that may involve extensive data analysis and exploration (e.g. in the
case of habitat connectivity in the lowlands). Whether this is worthwhile requires a judgement call by
the project leader.
Another thing to bear in mind is the option of developing in-house GIS skills and only contracting in
specific specialist skills. This was done for the renosterveld project and reduced the overall project
costs substantially. It also added a capacity building component to the project and was highly feasible
given the project’s duration.
7. The following can be grouped under a heading of ‘obscure resources /information’.
Firstly, expert input into planning is often critical (as mentioned above) and its benefits are that:
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•
•
•

this promotes participation in the project, thereby generating support for and understanding of the
issues that the project is tackling;
valuable information that is otherwise not accessible can be harnessed;
decisions made throughout the planning process are supported by expert knowledge and advice
(e.g. by the botanical specialist in the renosterveld project).

Secondly, much of the data available to conservation planners is in the wrong format, i.e not
electronically available or not spatially-explicit. It is worth investigating the possibilities of converting
it into a useful format, as this may take a relatively limited effort. The georeferencing of rare and
endemic plant herbarium records in the renosterveld project is an example where this was done
successfully (section 8).
8. Conservation targets are important in conservation assessments even if they did not feature much in
this particular project report. The reason was that targets had already been established for the system
by a previous conservation planning initiative, C.A.P.E. (see Pressey et al., 2003)
9. Time spent on the different conservation planning components (e.g. deriving ecological processes,
biodiversity pattern, land-use pressures) needs to be carefully allocated. In the Cape Lowlands
Renosterveld Project, we spend substantially more time on representing biodiversity pattern than on
mapping ecological processes. Given the importance of processes for the persistence of biodiversity
pattern, more thought and time should be invested to deal with this aspect. It is also important that
spatially explicit research on ecological and evolutionary processes is put more firmly on the research
agenda (as suggested by Cowling et al., 2003), so that academics can provide some of the input
needed by conservation planners.
10. Land-use pressures affecting biodiversity are a thorny issue, with which we did not truly come to grips
with in the Cape Lowlands Renosterveld Project. While we can only offer few answers to getting this
right, it is also worth raising some questions around the difficulties encountered:
•

•
•
•
•

•
•

How can we estimate or predict future land-use pressures in a satisfactory way, given the
complexity of driving factors, many of them of socio-economic nature. Being ecologists by
training, are we tackling them from the best angle or will the involvement of social scientists solve
the problem?
Are we not spending enough time trying to capture them or are they simply inherently difficult to
predict?
What other ways exist of including future pressures on biodiversity in fine-scale planning in
addition to our approach (i.e. right at the end in selecting sites for the five-year spatial action
plan),
Complex statistical models can take up large amounts of time and resources and yield results that
are questionable at best. This is particularly the case in fine-scale planning, where suitable data
inputs are scarce.
Data layers such as environmental factors (soil characteristics etc) are only used in models one
aspect of predicting where land-use pressures are likely to expand. In order to improve our
predictions we ideally need to include other information inputs such as landowner willingness to
conserve.
Expert knowledge can be used in this regard to understand how land-use pressures unfold in a
particular region. We need to experiment with different ways of doing this effectively.
Stick to five to ten year time horizons for predictions.

11. Lastly, there is no real recipe for conservation planning, only certain guidelines that are useful for
structuring the project (see Driver et al., 2003a) and for guiding the technical aspects. However, every
project requires a somewhat individual approach and this depends on the circumstances under which
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the project is taking place (region, budget, timeframe, existing knowledge etc.) and on the natural
system. A fragmented system, for example, needs a different way of going forward than a wellconnected system. For example, in the Cape Lowlands Renosterveld Project we initially planned to
use the conservation planning tool C-Plan, until it emerged that this would not be appropriate in this
instance and we had to develop a different approach. Adaptive management is usually an essential part
of the process.
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Additional Tables
Table 19. Special species list (October 2003) of the Boland/Swartland, with endemism and Red Data Book
(RDB) status. 'Special' refers to a species that is either endemic to the region or rare/endangered.
FAMILY

Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Amaryllidaceae
Amaryllidaceae
Apiaceae
Asphodelaceae
Asphodelaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae

Taxa

Antimima aristulata
Antimima concinna
Antimima menniei
Antimima microphylla
Antimima mucronata
Cephalophyllum parviflorum
Conophytum turrigerum
Diplosoma retroversum
Drosanthemum hispifolium
Drosanthemum zygophylloides
Erepsia brevipetala
Erepsia hallii
Erepsia lacera
Erepsia ramosa
Lampranthus amoenus
Lampranthus aurantiacus
Lampranthus dilutus
Lampranthus filicaulis
Lampranthus neostayneri
Lampranthus peacockiae
Lampranthus scaber
Lampranthus sociorum
Oscularia paardebergensis
Oscularia major
Phyllobolus suffruticosus
Ruschia diversifolia
Ruschia geminiflora
Ruschia klipbergensis
Ruschia patens
Ruschia pauciflora
Ruschia rigidicaule
Ruschia serrulatum
Brunsvigia elandsmontana
Haemanthus pumilio
Arctopus dregei
Bulbine monophylla
Trachyandra brachypoda
Arctotheca forbesiana
Athanasia capitata
Athanasia crenata
Cadiscus aquaticus
Marasmodes dummeri
Marasmodes oligocephalus

Boland/
Swartland
endemic

Perdeberg
endemic

RDB
status

Perceived Wcoast
RDB
endemic
R

e
V
e
R
V
e
e

E
V
E
R
V
R

e
e
e
e
e
e
e

R
R
V
R
R
V
V
R
R
R
R
R
V
V
E
E
R
E
R

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

E
K
K
V

e
e
e
e
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I
K

V
E
R
E

E
E
E

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
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Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Boraginaceae
Boraginaceae
Boraginaceae
Colchicaceae
Colchicaceae
Ericaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Geraniaceae
Geraniaceae
Hyacinthaceae
Hyacinthaceae
Hyacinthaceae
Hyacinthaceae
Hyacinthaceae
Hyacinthaceae
Hyacinthaceae
Hyacinthaceae
Hyacinthaceae
Hypoxidaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae

Marasmodes polycephalus
Marasmodes undulata
Metalasia octoflora
Oedera viscosa
Relhania fruticosa
Relhania rotundifolia
Echiostachys incanus
Echiostachys spicatus
Lobostemon capitatus
Wurmbea robusta
Wurmbea recurva
Erica hippurus
Aspalathus acanthophylla
Aspalathus aculeata
Aspalathus glabrata
Aspalathus horizontalis
Aspalathus pinguis ssp. longissima
Aspalathus pinguis ssp. occidentalis
Aspalathus puberula
Aspalathus rectistyla
Aspalathus rycrofti
Aspalathus secunda
Aspalathus stricticlada
Aspalathus varians
Lotononis complanata
Lotononis macrocarpa
Lotononis prostrata
Otholobium bolusii
Otholobium hirtum
Otholobium rotundifolium
Podalyria microphylla
Psoralea alata
Xiphotheca lanceolata
Xiphotheca reflexa
Pelargonium asarifolium
Pelargonium viciifolium
Drimia sp.
Lachenalia bachmannii
Lachenalia gillettii
Lachenalia liliiflora
Lachenalia longibracteata
Lachenalia orthopetala
Lachenalia pallida
Lachenalia polyphylla
Lachenalia purpureocaerulea
Spiloxene minuta
Aristea lugens
Babiana angustifolia
Babiana disticha
Babiana melanops
Babiana noctiflora
Babiana odorata

e
e
e
e
e
e

E
V

R
CE
V
R

E

e

V
V

V
E
V

e
e
e
e
e
e
e
e
e
e
e
e

R
I
I

R
V
R
R

K
E

V
V
R

e
e

V
E
R

e
V
e
V
E

e
e
e

A Fine-Scale Conservation Plan for Cape Lowlands Renosterveld: Technical Report
MAIN REPORT

e
e
e
e
e
e
e
e
e
s
e
e
e
e
e
e
e
e

E
E
I
E
V
V
e

e

R

R

e
e
e
e

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

K
V
V
E

e
e
e
e
e
e

e

V
V

E
V

e
e

e
e
e
e
e
e

98

Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Isoetaceae
Malvaceae
Ophioglossaceae
Orchidaceae
Orchidaceae
Orchidaceae
Orchidaceae

Babiana pygmaea
Babiana rubrocyanea
Babiana secunda
Babiana regia
Babiana villosa
Babiana villosula
Babiana sp.nov. "bicolor"
Geissorhiza darlingensis
Geissorhiza eurystigma
Geissorhiza furva
Geissorhiza malmesburiensis
Geissorhiza mathewsii
Geissorhiza monanthos
Geissorhiza purpurascens
Geissorhiza purpureolutea
Geissorhiza radians
Geissorhiza setacea
Geissorhiza tulbaghensis
Gladiolus meliusculus
Gladiolus recurvus
Gladiolus watsonius
Hesperantha pallescens
Ixia aurea
Ixia curta
Ixia dubia
Ixia lutea
Ixia maculata
Ixia monadelpha
Ixia rouxii
Lapeirousia azurea
Lapeirousia fastigiata
Moraea amissa
Moraea cooperi
Moraea gigandra
Moraea neopavonia
Moraea tulbaghensis
Moraea villosa ssp elandsmontana
Moraea villosa ssp villosa
Romulea aquatica
Sparaxis parviflora
Tritoniopsis elongata
Watsonia amabilis
Watsonia dubia
Watsonia humilis
Watsonia strictiflora
Isoetes stephansenii
Hermannia rugosa
Ophioglossum nudicaule
Disa physodes
Pterygodium cruciferum
Pterygodium inversum
Schizodium longipetalum
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Oxalidaceae
Oxalidaceae
Oxalidaceae
Oxalidaceae
Oxalidaceae
Oxalidaceae
Oxalidaceae
Oxalidaceae
Oxalidaceae
Oxalidaceae
Plumbaginaceae
Poaceae
Poaceae
Poaceae
Polygalaceae
Polygalaceae
Polygalaceae
Polygalaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae
Restionaceae
Restionaceae
Restionaceae
Restionaceae
Restionaceae
Restionaceae
Rhamnaceae
Rhamnaceae
Rosaceae
Rosaceae
Rutaceae
Rutaceae
Rutaceae
Rutaceae
Santalaceae
Santalaceae
Scrophulariaceae
Selaginellaceae
Zygophyllaceae
Zygophyllaceae

Oxalis callimarginata
Oxalis fragilis
Oxalis involuta
Oxalis leptocalyx
Oxalis levis
Oxalis macra
Oxalis natans
Oxalis perineson
Oxalis stictocheila
Oxalis urbaniana
Limonium "bolandicum"
Pentaschistis ecklonii
Prionanthium ecklonii
Prionanthium pholiuroides
Muraltia decipiens
Muraltia macropetala
Muraltia origanoides
Muraltia trinervia
Leucadendron corymbosum
Leucadendron lanigerum
Leucadendron stellare
Leucadendron verticillatum
Leucospermum grandiflorum
Protea mucronifolia
Protea odorata
Serruria brownii
Serruria candicans
Serruria incrassata
Calopsis rigorata
Chondropetalum rectum
Elegia extensa
Elegia verreauxii
Ischyrolepis duthieae
Thamnochortus guthrieae
Phylica stenopetala
Phylica thunbergiana
Cliffortia acockii
Cliffortia marginata
Agathosma glandulosa
Agathosma hispida
Agathosma latipetala
Agathosma marifolia
Thesium patulum
Thesium repandum
Diascia grantiana MS
Selaginella pygmaea
Zygophyllum sessilifolium
Zygophyllum spitskopense

e
e
e
e
e
e

V
V
R
K
V
V
E

e

V
K

e
e
e

E
V
E
V

e
e

V
R

e
V
e
e
e

V
E
e

e
e
e
e

E
V
V
E
V
R
V
V
V
I
V
V
R

e
e
e

V

e

V

CE

e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e

nt

e
e
e
V
e
e
e
e

e
e
V
I
I

e
e

A Fine-Scale Conservation Plan for Cape Lowlands Renosterveld: Technical Report
MAIN REPORT

e
e

K
I
R

e

100

Table 20. Special species list (October 2003) of the Overberg, with endemism and Red Data Book (RDB)
status. 'Special' refers to a species that is either endemic to the region or rare/endangered.
FAMILY

Taxon

Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Aizoaceae
Amaranthaceae
Amaryllidaceae
Amaryllidaceae
Apiaceae
Apiaceae
Apocynaceae
Apocynaceae
Asphodelaceae
Asphodelaceae
Asphodelaceae
Asphodelaceae
Asphodelaceae
Asphodelaceae
Asphodelaceae
Asphodelaceae
Asteraceae

Acrodon deminutus
Acrodon parvifolius
Acrodon purpureostylus
Acrodon subulatus
Antimima biformis
Antimima peersii
Brownanthus fraternus
Delosperma macrostigma
Drosanthemum acuminatus
Disphyma dunsdonii
Drosanthemum attenuatum
Drosanthemum aureopurpureum
Drosanthemum austricola
Drosanthemum flavum
Drosanthemum insolitum
Drosanthemum lavisii
Drosanthemum micans
Drosanthemum muirii
Drosanthemum quadratum
Drosanthemum vandermerwei
Erepsia dubia
Gibbaeum esterhuyseniae
Gibbaeum haagei
Lampranthus calcaratus
Lampranthus debilis
Lampranthus elegans
Lampranthus filicaulis
Lampranthus parcus
Ruschia rigida
Trichodiadema calvatum
Trichodiadema fergusoniae
Trichodiadema pygmaeum
Sarcocornia mossiana
Apodolirion lanceolatum
Cyrtanthus leptosiphon
Peucedanum pungens
Peucedanum striatum
Cynanchum zeyheri
Stapelia divaricata
Aloe brevifolia
Bulbinella barkerae
Bulbinella potbergense
Haworthia heidelbergensis
Haworthia marginata
Haworthia mirabilis
Haworthia mutica
Haworthia variegata var. hemicrypta
Arctotheca forbesiana

Overberg
endemic
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e
e
e
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Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Boraginaceae
Boraginaceae

Arctotis dregei
Cotula ceniifolia
Cullumia selago
Cymbopappus adenosolen
Euryops tenuilobus
Felicia nigrescens
Metalasia plicata
Pteronia beckeoides
Relhania garnotii
Senecio rehmannii
Stoebe rugulosa
Echiostachys incanus
Lobostemon capitatus
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Brassicaceae
Campanulaceae
Ericaceae
Ericaceae
Ericaceae
Ericaceae
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Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae

Lobostemon daltonii
Heliophila macra
Wahlenbergia effusa
Erica brachysepala
Erica filamentosa
Erica jasminiflora
Erica karooica
Erica karwyderi
Erica maritima
Erica phacelanthera
Erica rubiginosa
Erica ustulescens
Erica venustiflora ssp. glandulosa
Amphithalea pageae
Aspalathus barbigera
Aspalathus grobleri
Aspalathus incompta
Aspalathus millefolia
Aspalathus rosea
Aspalathus smithii
Aspalathus zeyheri
Lessertia subumbellata
Liparia striata
Lotononis viborgioides
Otholobium lanceolatum
Otholobium pungens
Otholobium rotundifolium
Otholobium spissum
Polhillia brevicalyx
Polhillia canescens
Polhillia pallens
Xiphotheca guthriei
Xiphotheca reflexa
Xiphotheca rosmarinifolia
Aristea biflora
Aristea teretifolia
Babiana foliosa
Bobartia longicyma
Geissorhiza foliosa
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Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Iridaceae
Malvaceae
Ophioglossaceae
Orchidaceae

Geissorhiza nana
Gladiolus abbreviatus
Gladiolus acuminatus
Gladiolus engysiphon
Gladiolus subcaeruleus
Gladiolus teretifolius
Gladiolus vandermerwei
Hesperantha fibrosa
Ixia longituba
Ixia stricta
Moraea atropunctata
Moraea barnardiella
Moraea comptonii
Moraea cooperi
Moraea debilis
Moraea elegans
Moraea insolens
Moraea melanops
Moraea minutiflora
Sparaxis maculosa
Sparaxis fragrans (RDB:Rare)
Tritoniopsis elongata
Tritoniopsis flexuosa
Anisodontea dissecta
Ophioglossum nudicaule
Disa brachyceras

Orchidaceae
Oxalidaceae
Oxalidaceae
Plumbaginaceae
Polygalaceae
Polygalaceae
Proteaceae
Proteaceae
Proteaceae
Proteaceae

Holothrix pilosa
Oxalis duriuscula
Oxalis zeekoevleyensis
Limonium kraussianum
Muraltia pappeana
Muraltia pungens
Leucadendron coriaceum
Leucadendron cryptocephalum
Leucadendron elimense salteri
Leucadendron elimense
vyeboomensis
Leucadendron globosum
Paranomus nova
Chondropetalum rectum
Elegia extensa
Restio harveyi
Phylica diosmoides
Cliffortia monophylla
Cliffortia tenuis
Cliffortia sp.nov.
Acmadenia laxa
Acmadenia macropetala
Adenandra multiflora (RDB:)
Agathosma foetidissima
Agathosma microcarpa
Agathosma sp. nov.

Proteaceae
Proteaceae
Restionaceae
Restionaceae
Restionaceae
Rhamnaceae
Rhamnaceae
Rosaceae
Rosaceae
Rutaceae
Rutaceae
Rutaceae
Rutaceae
Rutaceae
Rutaceae
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Rutaceae
Rutaceae
Rutaceae
Rutaceae
Santalaceae
Santalaceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Thymelaeaceae
Selaginellaceae

Diosma passerinoides
Diosma tenella
Euchaetis diosmoides
Euchaetis schlechteri
Thesium micropogon
Thesium rufescens
Freylinia sp. nov.
Freylinia longiflora
Sutera aethiopica
Gnidia ericoides
Selaginella pygmaea
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