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Figure 1. Context map of the Garden Route Conservation Planning Domain 
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1 Introduction and Summary 
The Critical Biodiversity Areas (CBA) map for the Garden Route aims to guide sustainable development by 

providing a synthesis of biodiversity information to decision makers. It serves as the common reference for all 

multi-sectoral planning procedures, advising which areas can be lost to development, and which areas of critical 
biodiversity value and their support zones should be protected against any impacts.  

 
This document provides an overview of the conservation planning process followed to produce the Garden Route 

Critical Biodiversity Area Map, details the CBA categories and outlines the land-use guidelines. It should be read in 
conjunction with the two biodiversity sector plan handbooks produced for the area: 

• Vromans, D.C., Maree, K.S., Holness, S.D., Job, N. and Brown, A.E. 2010. The Garden Route Biodiversity 

Sector Plan for the George, Knysna and Bitou Municipalities. Supporting land-use planning and decision-
making in Critical Biodiversity Areas and Ecological Support Areas for sustainable development. Garden 

Route Initiative. South African National Parks. Knysna. 
• Vromans, D.C., Maree, K.S., Holness, S. D., Job, N. and Brown, A.E. 2010. The Garden Route Biodiversity 

Sector Plan for the southern regions of the Kouga and Koukamma Municipalities. Supporting land-use 

planning and decision-making in Critical Biodiversity Areas and Ecological Support Areas for sustainable 
development. Garden Route Initiative. South African National Parks. Knysna. 

 
These documents provide comprehensive information on the biodiversity of the area and the use of the CBA Maps, 

whereas the current document aims to provide more technical information on the conservation planning process. 
Although it does result in there being a significant overlap with the biodiversity sector plan handbooks, certain 

sections such as the land-use guidelines are also provided here so that technical users of the CBA map can find all 

the required information in a single document. Further, it allows the independent distribution of this document 
with the CBA layers if required.  

 
Critical biodiversity areas:  

• The biodiversity assessment for the Garden Route is designed to identify an efficient set of Critical 

Biodiversity Areas (and Ecological Support Areas) that meet the targets for conserving the underlying 
biodiversity features in as small an area as possible and in areas with least conflict with other activities. 

Of fundamental importance is that these areas are identified in a configuration that deliberately facilitates 
the functioning of ecological processes (both currently and in the face of climate change) which are 

required to ensure that the biodiversity features persist in the long term. 

• This CBA map is intended to act as the biodiversity sector’s input into multi-sectoral plans and 
assessments (e.g. SDF, IDP, EMF EIA, etc.). 

• The CBA map product is aligned with national standards for bioregional plans in terms of terminology and 

methods. 

• The CBA map should be integrated into the municipal SDFs. 
• Land-use guidelines have been developed for each CBA category and correspond to land-use planning 

categories commonly used in SDFs. 

 

Conservation planning process: 
• The conservation planning followed a standard fine-scale systematic conservation planning process 

compatible with those used for other CAPE (Cape Action for People and Environment programme) fine-

scale conservation plans (Pence, 2008) and is compliant with the requirements of publishing a bioregional 
plan (Anon, 2008) in terms of the National Environmental Management: Biodiversity Act (10 of 2004). 

• Significant new input layers were produced for the project including a detailed vegetation map and a 

transformation map that included detailed mapping of alien vegetation. 
• A variety of existing data sources were used for other biodiversity features (e.g. data on marine features 

contained within the marine conservation plan for the Agulhas bioregion (Clarke and Lombard, 2007), the 

distribution of listed threatened ecosystems and the distributions of threatened plant species. 
• These data were supplemented by expert inputs and various modelled biodiversity proxy features. 

• The entire assessment was target driven, with targets being nested within national targets (also known as 

biodiversity thresholds).  

• The conservation planning process aimed to generally be useful at a 1:10 000 scale, but care needs to be 

taken when using the information at a site level. Site visits are still necessary to confirm site conditions, 
the presence of specific biodiversity features, and the exact alignment (or locality) of these features.  

 
Data availability: 

• All maps, reports and data will be made available on SANBI’s Biodiversity GIS web site 

(http://bgis.sanbi.org).  
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2 Explanation of methods used for identifying Critical 
Biodiversity Areas and Ecological Support Areas in the 
Garden Route 

 

2.1 General 
The conservation planning for the Garden Route made use of existing datasets (e.g. distributions of 
special species, extent of listed Threatened Ecosystems) as well as a significant number of new 
datasets produced specifically for the project. Key new base data layers included a new vegetation 
map, and a new transformation and degradation map (including detailed alien vegetation mapping). 
The planning process also derived new base layers such as corridors and mountain process areas.).  
 

2.1.1 Planning Domain 

The planning domain consisted of the whole of the George, Knysna and Bitou municipalities, as well as 
the areas of the Kouga and Koukamma municipalities seawards of the R62 and south of the Seekoei 

River (See Figure 1).  
 
 

2.2 Land cover: transformation, degradation and alien vegetation. 
Land cover is one of the most important information layers used in a conservation assessment. As 
transformed areas are generally considered to have very little biodiversity value, a land cover map 
broadly indicates how much biodiversity is left and where this is located. There is generally a good 
inverse relationship between levels of transformation in a landscape and biodiversity intactness 
(e.g. Scholes and Biggs, 2005). In the absence of any actual biodiversity data, we can still make 
inferences about the state of the natural environment based purely on land cover. Therefore an 
up-to-date representation of current landcover is of key importance to the conservation and 
planning fraternity in the district, who require a detailed land cover map to help inform decisions 
on land-use. Ultimately this layer is critical in developing a strategy for the conservation of 
biodiversity in the area. Further, the effective scale limit in terms of the usefulness of a 
conservation plan is the scale and accuracy of the transformation (or land cover) map. 
 
A detailed new land cover layer was developed for the project (Figure 2). This was based on 
detailed aerial photograph interpretation undertaken at approximately 1:5 000 scale of colour 
aerial photographs obtained from DWAF (captured in 2000-2003), and updated with both SPOT5 
satellite imagery and transformation data captured during aerial surveys. A transformation dataset 
covering the eastern portion of the George municipality initially assembled by Nicholas Cole and 
Johan Baard was incorporated and modified. This data was supplemented by a detailed alien 
vegetation mapping exercise which was undertaken for the whole planning domain (Figure 3). The 
data went through an intensive verification exercise, which included cross referencing against 
known indigenous forest areas and natural areas from the National Land Cover Theme (NLC, 
2006). Randomised checking against other imagery (SPOT5 and Google Earth) was undertaken to 
detect any classification or editing errors.  
 
 



Critical Biodiversity Areas of the Garden Route 7 

 

Figure 2. Transformation map of the Garden Route.  
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Figure 3. Detailed mapping of the distribution, species and density (displayed above) of alien vegetation formed an important part of the transformation 
and degradation mapping of the Garden Route. 
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Table 1: The Biodiversity / Habitat value "cost" from Invasive Alien Plants in the Garden Route 

was dependant on both the species and density of the alien invasive plants.  

Dominant Species Combined Density

0-5% 5-15% 15-25% 25-50% 50-75% 75-100%

Acacia cyclops 0.0 0.0 0.1 0.2 0.5 0.7

Acacia mearnsii 0.0 0.0 0.1 0.3 0.6 1.0

Acacia melanoxylon 0.0 0.0 0.1 0.3 0.6 1.0

Acacia saligna 0.0 0.0 0.1 0.3 0.6 1.0

Pinus spp 0.0 0.0 0.0 0.1 0.3 0.6

Pinus spp (with >15% Acacia) n/a n/a n/a 0.2 0.4 0.8

Hakea 0.0 0.0 0.0 0.1 0.3 0.6

Eucalyptus spp 0.0 0.1 0.2 0.4 0.6 1.0

Paraserianthes lophantha 0.0 0.0 0.0 0.2 0.5 0.9

Lantana camara / Rubus spp 0.0 0.0 0.1 0.2 0.5 0.9

Solanum 0.0 0.0 0.1 0.2 0.5 0.7

Ricinus communis (Castor-oil) 0.0 0.0 0.1 0.2 0.5 0.7

Leptospermum laevigatum 0.0 0.0 0.1 0.2 0.5 0.8

Cestrum laevigatum 0.0 0.0 0.1 0.3 0.5 0.8

Grass 0.0 0.1 0.2 0.3 0.6 1.0

Other spp woody sprouter (rural residential) 0.0 0.0 0.1 0.3 0.6 1.0

0.0 = no biodiversity "cost" i.e. biodiversity value 100% intact

1.0 = no biodiversity value at all  
 
 
The transformation/land cover categories identified were: 
 

• Natural: The Natural Category included essentially pristine natural areas, and areas in 
which the majority of natural functions and processes were perceived to still be operating. 
The natural category includes areas with scattered alien vegetation, but not in densities 
that were estimated to prevent natural ecosystem functioning.  

• Degraded: Degraded included areas in which human activity had noticeably altered the 
environment, both as an ongoing activity, or where the environment had not yet recovered 
from previous activities. Areas were included in this category if they had moderate levels of 
alien infestation, were ploughed fields that had been left fallow for a number of years, or 
were highly fragmented and isolated patches of what would otherwise have been classified 
as natural vegetation. Where an otherwise natural area had an alien density of >=0.25 or a 
habitat cost of >=0.3, the area was reclassified as “Degraded”, due to the negative 
impacts of alien vegetation.  

• Heavy Alien Degradation: Areas exhibiting dense alien infestation, with a habitat cost 
>=0.6 and under 0.75 were included within this category. The cost depended on a 
combination of the alien species and density (Table 1).  

• Alien Transformed Areas: Areas where very heavy alien infestation (areas with alien 
infestations of higher density or score than detailed for "Heavy Alien Degradation") has 
completely transformed and nearly completely replaced natural vegetation, with a habitat 
cost of >= 0.75 (Table 1).  

• Dams: The Dam Category in this classification system is comprised of artificial water bodies 
of fairly large size, though no formal measurements or calculations of size were conducted. 
Smaller dams occurring on farmland were not separately classified from the farm complex.  

• Farm: The entire farming unit formed part of the Farm Category, including the actual land 
under agriculture, associated farm buildings whether residential or agricultural, and farm 
dams. Smaller windbreaks and hedges were also classified as farm, rather than degraded. 
This category also includes arable agriculture, intensive pastures (e.g. irrigated dairy 
grazing of kikuyu), but explicitly does not include natural vegetation that is being 
extensively grazed.  

• Plantation: These included all areas of active plantation forestry.  
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• Urban: This included urban residential property, light industry, heavy industry (including 
quarries, mining), small holdings, roads, and isolated rural dwellings if they had no 
discernable association to forestry or farming activities, and residential forestry villages.  

 
 

2.3 Biodiversity Features 
 
The Garden Route suffers from poor data availability on the actual distribution of biodiversity 
features, therefore a significant amount of work in this project was aimed at producing sufficiently 
high quality base data layers. In addition, alternative “proxy” or modelled features were derived 
for use in the biodiversity assessment where it was not possible to undertake direct mapping of 
features. These key biodiversity layers are detailed in this section.  
 

2.3.1 Vegetation types and targets 

A fine-scale vegetation map was developed for the planning domain by Jan Vlok and Doug Euston 
Brown (See Vlok, J.H.J., Euston-Brown D.I.W. & Wolf, T. (2008). A vegetation map for the Garden 
Route Initiative for more details). The vegetation of the area was classified and mapped at a scale 
of 1:50 000 (Figure 4). The vegetation was mapped as untransformed units, as it was perceived to 
be before European settlement in the region. A four tier classification system was used which 
recognized both aquatic and terrestrial systems, with three aquatic biomes and six terrestrial 
biomes in the area. A total of 39 broad habitat types are recognized; six of these are aquatic 
habitat types. At the vegetation unit level, 86 units are recognized, 15 in the aquatic ecosystems 
and 71 in the terrestrial ecosystems. Field mapping was done on hard copy aerial photography 
images printed at a scale of approximately 1: 30 000, with field accuracy of the maps within 
approximately 100 meters from mapped boundaries, but distortion in the aerial photography 
images may result in reduced accuracy in certain areas. The vegetation units and their boundaries 
are not compatible with those of Mucina and Rutherford (2006), as their map is intended to 
function at a much larger scale (1: 1 000 000). The maps agree at the higher level (biome), but 
differ in many aspects at the lower levels of the classification. Fourteen additional vegetation units 
from the comparable Little Karoo (Vlok et al, 2005) and Riversdale (Vlok and De Villiers, 2007) 
Vegetation Maps were incorporated into the composite Garden Route Vegetation Map. 
 
National biodiversity targets (or thresholds) were allocated to the Garden Route Habitat types on 
an ecological basis. This was done by identifying the closest associated vegetation type or group in 
the national vegetation map and then assigning the target percentage used in the National Spatial 
Biodiversity assessment (Driver et al., 2004) to the Garden Route unit. For example all 
Renosterveld units received targets of 29%, fynbos units were 23%, limestone fynbos 32%, 
wetland units 24% etc. These are given in Appendix 1 (Table ). This method allows finer scale 
planning to be nested within national scale targets.  
 

2.3.2 Nationally listed threatened ecosystems 

Vegetation types that are be listed as threatened under the provisions of NEMBA were obtained 
from SANBI (SANBI, 2008) (Figure 5). The boundaries of these units are based on the National 
Vegetation Map (Mucina and Rutherford, 2006). These were trimmed to their remaining 
untransformed extent on the basis of the land cover data developed for this project. The 
vegetation types were treated as biodiversity features within the Garden Route biodiversity 
assessment, i.e. area targets were nested within the national targets for these vegetation types 
and the areas required were identified as part of the systematic conservation planning process.  
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Figure 4. A fine-scale vegetation map was developed for the planning domain by Jan Vlok and Doug Euston Brown. See 

Vlok, J.H.J., Euston-Brown D.I.W. & Wolf, T. (2008). A vegetation map for the Garden Route Initiative for more details.  

 

 

Figure 5. Threatened ecosystems listed under NEMBA. Only Critically Endangered and Endangered habitats are shown.  
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The conservation status (also known as ecosystem status) of each listed National Vegetation type 
was evaluated for the Garden Route footprint, using the existing national percentage targets for 
each of these vegetation types and our new land cover data. In general, the vegetation types were 
worse off in the Garden Route than indicated on the Threatened Ecosystems list. This is potentially 
due to two reasons, one is that they are in fact more transformed within the Garden Route than 
elsewhere in their range, and the other is that the transformation mapping was more 
comprehensively undertaken in the Garden Route. The only exception was Albany Alluvial 
Vegetation which was better off in the Garden Route (Table 2). This vegetation type was well 
covered by the Garden Route aquatic layers and was not dealt with additionally. The other 
Critically Endangered and Endangered vegetation types were evaluated in terms of their current 
extent found within Protected Areas, and their remaining intact and degraded extent versus the 
additional area required to meet targets. A rule based inclusion method was then derived which 
essentially split the vegetation types into groups:  

• Vegetation types that are nationally listed as Critically Endangered and were also calculated 
as Critically Endangered for Garden Route. This included Cape Lowland Alluvial Vegetation, 
Knysna Sand Fynbos and Langkloof Shale Renosterveld. In addition, Garden Route Granite 
Fynbos was included in this category as, although it is only classified as Endangered 
nationally, within the Garden Route it is a Critically Endangered type, with insufficient 
natural (and even degraded) area available to meet targets. All intact natural areas and 
degraded areas were included within CBA.  

• Vegetation types that are classified as Endangered under NEMBA, but were at equal status 
or worse off in the local assessment. These include Groot Brak Dune Strandveld and 
Humansdorp Shale Fynbos. Garden Route Shale Fynbos was included in this group, 
because despite being National Listed as Vulnerable, as it is Critically Endangered in the 
fine-scale assessment. Eastern Coastal Shale Band Vegetation was also included in this 
category as it was Endangered in the local assessment, and examination of remaining 
intact areas indicated that almost all these areas were required to meet targets. In these 
habitats all natural areas were included as CBA, but degraded areas were not included. 

 

Table 2: The inclusion of nationally listed ecosystems within the Garden Route Assessment. 

Name National Status Recalculated Garden 

Route Status

Natural Areas Required Degraded Areas Required

Albany Alluvial Vegetation EN LT   

Cape Lowland Alluvial Vegetation CR CR All All

Eastern Coastal Shale Band Vegetation VU EN All  

Garden Route Granite Fynbos EN CR All All

Garden Route Shale Fynbos VU CR All  

Groot Brak Dune Strandveld EN CR All  

Humansdorp Shale Renosterveld EN EN All  

Knysna Sand Fynbos CR CR All All

Langkloof Shale Renosterveld CR CR All All  
 

2.3.3 Special plant species 

Critically Endangered, Endangered and Vulnerable plant species distribution records from Cape 
Nature and CREW Databases, supplemented by some additional distribution data from the Garden 
Route CREW group were used (Raimondo pers comm.; Kirkwood, pers comm.) (Figure 6). The 
locations of threatened plant species (Critically Endangered, Endangered and Vulnerable) were 
buffered by 250m. Specific species data are not provided in this dataset, as certain elements of the 
CREW dataset are potentially sensitive. Should a site be identified as having potential special 
species, the CREW dataset should be directly queried to find specific details of the threatened 
species.  
 
Areas within the 250m buffer of known locations of threatened species that are transformed were 
erased from the dataset. A 100% target was set for these remaining intact areas with potential 
special plant species to ensure that these areas all fall within CBA. 
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Figure 6. Map showing the distribution of expert identified features as well as known sites with Critically Endangered, 

Endangered and Vulnerable plant species.  

 

2.3.4 Expert Mapped Biodiversity Features 

Incorporating expert knowledge into systematic conservation assessments is an essential part of 
the conservation assessment and planning process that is widely used in South Africa. It can serve 
a number of important functions: the process serves as a cross reference to the predominantly 
data driven, mathematical/mechanistic process of irreplaceability analysis; it promotes confidence 
and credibility in the use of the information system; it can provide a rapidly gathered source of 
biodiversity information especially where no other electronic spatial biodiversity databases exist. 
Workshops and direct sessions with individuals were held with local biodiversity experts to gather 
information on known locations important for special species and ecological processes. Workshops 
were structured, where participants were asked to document all known biologically significant 
areas. Participants mapped features onto 1:50 000 topographical map sheets and the 
transformation of the area was indicated. This allowed experts to identify priority areas at a fine-
scale (Figure 6). Some peer review, filtering and spatial refinement was undertaken of the expert 
features. Expert inputs covered a number of biotic groups including mammals, birds, fish, reptiles, 
amphibians and certain invertebrates (particularly butterflies).  
 
The expert identified areas were digitized, and transformed areas were removed. The remaining 
natural and degraded areas were included with a 100% target to ensure that these areas all fall 
within CBA.  
 



Critical Biodiversity Areas of the Garden Route 14 

2.3.5 Special Habitats 

“Special” habitats such as forest and wetlands protected by specific legislation were included. Note 
that this is in addition to treating these features as habitat types with targets as set out in Section 
2.3.1 (Figure 4). The reason for this dual treatment is that, although one wants to include all of 
these areas, one still needs to determine their ecosystem status. The distribution of special 
habitats was derived from the Garden Route Vegetation Map (Vlok, Euston-Brown & Wolf, 2008). 
For forest, all natural and degraded areas were included as CBA and 100% targets were set to 
force these areas into the selection. For wetland features, natural and degraded areas were 
included as CBA, while transformed areas (e.g. built up floodplains) were included as Ecological 
Support Areas (ESA) (Figure 7).  
 

2.3.6 Inland Aquatic Features 

Rivers, wetlands and estuaries were mapped as part of the base habitat mapping exercise (Figure 
7). Detailed classification of river, wetland and estuary types was not undertaken as this was not 
required within the conservation planning methodology. For wetland features, natural and 
degraded areas were included as CBA, while transformed areas (e.g. built up floodplains) were 
included as Ecological Support Areas.  
 

 

Figure 7. Inland aquatic features used in the assessment. 

 

2.3.7 Marine Aquatic Features 

Data on habitats and species distributions derived from Clarke, B.M. and Lombard A.T. (2007). A 
Marine Conservation Plan for the Agulhas Bioregion: Options and Opportunities for Enhancing the 
Existing MPA Network, were used as the basis for this study. The data from this study on intertidal 
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habitat types, subtidal geology, the distribution of high priority areas for reef fish, and the 
distribution of priority dune areas were included in the systematic assessment. 
 
The approach attempted to retain, as far as possible, the methods and targets used by Clarke and 
Lombard (2007) but to apply this to the Garden Route planning domain. The targets used were: 

• Intertidal habitats -30% of each habitat type. Note the exception for estuary types covered 
below. 

• Subtidal geology - 20% of each geology type. 

• Reef fish - 30% of high priority areas. 
• Dune reserves – 100% of dune reserves proposed (this is aligned with what Clarke and 

Lombard (2007) wanted to do but could not because of the nature of their larger planning 
domain). 

 
The main deviation in terms of targets was that a 100% target was used for estuary mouth 
associated coastal features as these are seen to be particularly important for the functioning of 
coastal ecosystems. 
 
 

2.4 Ecological Processes 
New ecological process layers were developed for the planning domain. These included the 
identification of optimal ecological corridors (both inland and coastal) and the identification of 
areas likely to provide climate change resilience. Specific areas that were identified include: 
 

2.4.1 Inland Corridors 

A key conservation planning issue in the Garden Route is the identification of corridors through the 
heavily fragmented lowland areas (Figure 8). While there are a few potential upland-lowland 
linkages found along forested riverine valleys, very few “terrestrial” upland-lowland linkages 
remain. Further, poor west-east linkages exist outside of the mountains.  
 
An expert workshop was used to help understand key driving processes and linkages in the area. 
Based on these concepts, potential corridors were identified using a manual method linked to the 
transformation data. It should be noted that the Garden Route lowlands are an extremely low 
option landscape in terms of corridors, and therefore the key questions asked are ‘whether a 
corridor is viable rather than where the corridor should go’. This was supplemented and confirmed 
by a least cost pathway method and a MARXAN (Ball and Possingham, 2000) based corridor 
delineation process. The details of this delineation process are available from the lead author on 
request.  
 
The corridors were included as Critical Biodiversity Areas if their areas were natural or degraded 
and as Ecological Support Areas if they were transformed. The corridor areas classified as 
Ecological Support Areas were generally heavily alien infested, though in some cases they did 
include small isolated areas of pine plantations or farmland in the “bottlenecks” of corridors.  
 

2.4.2 Coastal Corridors  

Coastal corridors were identified to protect coast associated ecological processes and the 
biodiversity which depends on them. A composite method was used to identify coastal corridors, 
which was based on vegetation, geomorphology and legal requirements: 
 

• Coastal vegetation types. Intact areas of coast associated vegetation types such as Algoa 
Dune Thicket, Estuary Floodplain, Goukamma Dune Thicket, Gouritz Dune Thicket, 
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Hartenbos Strandveld, Robberg Dune Thicket, St. Francis Dune Thicket, South Coastal 
Vegetation and South East Coastal Vegetation were included. Coast associated vegetation 
types were identified based on their descriptions.  

• Coastal landtypes. Landtypes associated with coastal processes (especially active dune 
fields) were included. These landtypes were identified by the detailed examination of their 
descriptions as well as examination of their location within the landscape. 

• Legislative Protection. Coastal areas explicitly identified to be protected by National 
Environmental Management: Integrated Coastal Management Act were also included. This 
includes Coastal Public Property, such as the marine waters within the territorial area, 
including the inland tidal waters of estuaries, lagoons; the seashore, which is the area 
between the high and low water marks, including coastal cliffs; any Admiralty land; and 
islands within the coastal waters. Also included are Coastal Buffers which include among 
other areas, urban zoned land which falls wholly or partially within 100m of the high water; 
and non-urban land within 1km of the coast. 

 
Natural and degraded areas within this coastal corridor were include as Critical Biodiversity Areas, 
while transformed areas (such as farmland and plantations) within this coastal corridor were 
flagged as Ecological Support Areas (Figure 8). 
 

 

Figure 8. Coastal and inland corridors. 

 

2.4.3 Hydrological process areas 

In addition to being included as biodiversity features (Figure 47), the Inland Aquatic Features (i.e. 
rivers, wetlands and estuaries, and their associated riparian habitat types) were included as 
ecological process areas. This is important as it allows the inclusion of portions of these 
hydrological process areas into Ecological Support Areas that no longer have value for biodiversity 
pattern; or, alternatively, are so transformed that one would not want to categorize them as a 
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Critical Biodiversity Area (such as arable farmland in a riparian area) even though they have 
significant value for ecological processes. Thus, rivers, wetlands and estuaries were mapped as 
part of the base habitat mapping exercise. For hydrological process area features, natural and 
degraded areas were included as CBA, while transformed areas (e.g. built up floodplains) were 
included as Ecological Support Areas (Figure 7).  
 

2.4.4 Other areas of potential importance in supporting ecological 

processes & climate change adaptation  

In addition to the key inland and coastal corridors which are the fundamental climate change 
adaptation areas for the region, additional areas important for maintaining key ecological 
processes, including facilitating climate change adaptation were identified. These processes were 
all largely focussed on mountainous areas, and there was significant overlap between different 
component process layers. Therefore these were combined into a “Mountain Process” layer which 
includes:  

• Topographically diverse areas, which contain important altitudinal and climatic gradients 
which are important for climate change adaptation, as well as ensuring a range of micro-
climates are protected. 

• South facing slopes and kloofs, which provide both temperature and moisture refuges. 
• High priority catchments, which include the entire mountain catchments as defined by the 

vegetation types Tsitsikamma Mountain Fynbos and Outeniqua Mountain Fynbos (Figure 9).  

• Fire Management Process Areas, which include the entire intact and contiguous mountain 
fynbos areas as defined by the vegetation types Tsitsikamma Mountain Fynbos and 
Outeniqua Mountain Fynbos. Significant areas of other fire prone vegetation types (fynbos) 
adjacent to and contiguous with the areas defined above, that would burn at the same 
time as the above vegetation types during a natural fire were also included (Figure 10). 

 

 

Figure 9. High Priority catchments.  
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Figure 10. Fire Management Process Areas.  

 
Both natural and degraded areas within this Mountain Process Layer were included as Ecological 
Support Areas. 
 
 

2.5 Alignment with adjacent conservation plans 
In order to facilitate planning across district boundaries the Garden Route assessment outputs 
(especially corridors), were aligned with the products from adjacent regions, such as the CAPE 
fine-scale plan for Mossel Bay (Pence, 2008), the Baviaanskloof Conservation Plan (Skowno, 2008), 
and the Eastern Cape Biodiversity Conservation Plan (Berliner and Desmet, 2007). Joint planning 
of the connecting corridors was undertaken with the Baviaanskloof Conservation Plan (Skowno, 
2008).  
 
 

2.6 Cost Layers 

2.6.1 Terrestrial areas 

A cost surface was prepared to drive selection of planning units away from transformed, degraded, 
alien infested or fragmented areas where there was choice. The following GIS method was used: 

• All areas were given a starting cost per unit area of 75 (an arbitrary non-zero amount). 
• This value was multiplied by the alien cost (see Section 6.2) of between 0 for areas without 

any aliens to 1 which are areas that are completely lost to aliens. Resultant values below 1 
were replaced by 1 which gives a base cost of 1 for completely natural sites through to 75 
for areas which have essentially been lost to aliens. 
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• These values were replaced by 100 if the site was classified as urban, dam, plantation or 
farm (ploughed areas and pastures). 

• If sites were classified as degraded and their cost was under 25 following the above 
process, then their cost was replaced by 25. 

 
This process gave a cost surface for terrestrial areas that strongly favours natural sites above 
degraded sites, avoids heavily alien infested sites more strongly than lightly infested sites, and 
most strongly avoids transformed sites. 
 

2.6.2 Marine areas 

Marine costs were derived from Clarke, B.M. and Lombard A.T. (2007). A Marine Conservation Plan 
for the Agulhas Bioregion: Options and Opportunities for Enhancing the Existing MPA Network. The 
costs used in this study were based on the level of access to specific marine resources. These 
values were converted in a linear manner to give a range of costs equivalent to those used in the 
terrestrial cost surface. It is important to note that this does not imply any equivalency or 
comparability in the level of impact between the marine and terrestrial costs, merely that we were 
attempting to avoid high cost areas as strongly in each of these environments.  
 

2.6.1 Combined costs for planning units 

A single combined cost for planning units was derived by calculating an area weighted mean for 
each planning unit.  
 
 



Critical Biodiversity Areas of the Garden Route 20 

3 Critical Biodiversity Areas  

3.1 What are CBA and ESAs? 
The Critical Biodiversity Areas (CBA) Map aims to guide sustainable development by providing a 
synthesis of biodiversity information to decision makers (Figure 11). It serves as the common 
reference for all multi-sectoral planning procedures, identifying clearly which areas should be 
retained in a natural state in order to support the long term persistence of both biodiversity and 
the ecosystem services dependent on this biodiversity.  
 
The CBA Map indicates areas of land as well as aquatic features which must be safeguarded in 
their natural to near-natural state if biodiversity is to persist and ecosystems are to continue 
functioning. Land in this category is referred to as a Critical Biodiversity Area. CBA incorporate: (i) 
areas that need to be safeguarded in order to meet national biodiversity thresholds (targets); (ii) 
areas required to ensure the continued existence and functioning of species and ecosystems, 
including the delivery of ecosystem services; and/or (iii) important locations for biodiversity 
features or rare species.  
 
Ecological Support Areas (ESA) are supporting zones required to prevent the degradation of Critical 
Biodiversity Areas and Protected Areas. An ESA may be an ecological process area that connects 
and therefore sustains Critical Biodiversity Areas or a terrestrial feature, e.g. the riparian habitat 
surrounding and supporting aquatic Critical Biodiversity Areas.  
 
Other Natural Areas (ONA) are areas of natural vegetation that were not identified as Critical 
Biodiversity Areas or Ecological Support Areas during the conservation planning process. Although 
these areas are not required to meet national biodiversity thresholds (targets) at present, they 
should still be subject to appropriate rural development controls and authorisations (e.g. there 
may be other reasons such as urban edge delineation or environmental impacts) and, where 
possible, development should be located in already transformed or disturbed areas rather than in 
natural areas. It is possible that high value biodiversity features such as previously unidentified 
threatened species or small wetlands could be present in these areas. Site visits and use of the 
precautionary principle is always advisable. Further, as a certain amount of Critical Biodiversity 
Areas or Ecological Support Areas loss is inevitable in the future, some of the Other Natural Areas 
may be required to meet targets. As a result, excessive loss of natural habitat should be avoided 
where possible.  
 
The CBA Map identifies areas that have been irreversibly transformed through development (e.g. 
urban development, plantation, agriculture). These areas are referred to as No Natural Areas 
Remaining (NNAR). NNAR also include areas that have been utilized in the past (e.g. farmed, 
mined) and are currently unused or are heavily infested with alien plants. They no longer 
contribute to the biodiversity of the area and are favoured areas for development. However, there 
are areas of land (partially or wholly transformed or degraded land) that have been classified as 
ESA or even CBA. Although these areas are heavily degraded or transformed, they still play an 
important role in supporting ecological processes. This is particularly the case with riparian areas, 
some key catchment areas and key pieces of corridors (especially the coastal corridor). No further 
intensification of land-use activities should be permitted and they should be prioritized for 
rehabilitation, where possible.  
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3.2 Critical Biodiversity Areas Map Categories and Criteria 
Criteria defining the CBA Map categories are presented in Table 3. These criteria are closely 
aligned with those used in other fine-scale conservation plans in the Western Cape.  
 

Table 3: Criteria used to define the CBA Map categories. 

CBA MAP 
CATEGORY 

CRITERIA DEFINING THE CATEGORY 

Protected 
Areas 

Formal Protected Areas  
a) Terrestrial 

� Nature Reserves and National Parks (protected by the National Environment 
Management: Protected Areas Act 57 of 2003). 

� Forest Nature Reserves (declared in terms of the National Forest Act 84 of 1998). 
� Ramsar Sites (protected by the Ramsar Convention). 
� Mountain Catchment Areas (declared in terms of the Mountain Catchment Area Act 63 of 

1970). 
� World Heritage Sites (declared in terms of the World Heritage Convention Act 49 of 1999). 

b) Marine  

• Marine Protected Areas (protected by the National Environment Management: Protected 
Areas Act (57 of 2003) or Marine Living Resources Act (107 of 1998). 

Critical 
Biodiversity 
Areas 
 

Any terrestrial, freshwater aquatic or marine area required to meet biodiversity pattern and/or 
process thresholds  
a) Any area that is required for meeting biodiversity pattern thresholds, namely: 

� Remaining areas of Critically Endangered habitat types. 
� Special habitats (areas required to protect special species and habitats). 
� Listed Threatened Ecosystems in terms of the National Biodiversity Act (10 of 2004). 
� Remaining areas protected by the National Forest Act (84 of 1998). 

b) Any area that is required for meeting ecological process thresholds including: 
� Ecological or landscape corridors (comprising upland-lowland, river, coastal and sand-

movement corridors) 
c) Hydrological process areas (estuaries, wetlands, important catchment areas). 
d) All 'best design' sites (largest, most intact, least disturbed, connected and/or adjacent) in terms 
of meeting pattern and process thresholds. 'Best design' refers to an identified network of natural 
sites that meet pattern and process thresholds in all vegetation types in a spatially efficient and 
ecologically robust way, and aim to avoid conflict with other activities (e.g. economic activity) 
where it is possible to achieve biodiversity thresholds elsewhere. 
 

Ecological 
Support Areas  
 
 

Supporting zone required to prevent degradation of Critical Biodiversity Areas and Protected 
Areas.  
a) Areas required to prevent degradation of Critical Biodiversity Areas and formal Protected 

Areas.  
b) Remaining catchment and other process areas (river, fire, etc) that are required to prevent 

degradation of Critical Biodiversity Areas and formal Protected Areas. 
c) Areas that are already transformed or degraded

g
, but which are currently or potentially still 

important for supporting ecological processes e.g. transformed or alien plant infested areas 
that have transformed or degraded the natural buffer area of a wetland or river. These areas 
are a focus for rehabilitation, and the intensification of land-use should be avoided. 

Other Natural 
Areas  

Natural areas not included in the above categories. 

No Natural 
Areas 
Remaining 

These areas include cultivated areas (intensive agriculture), afforested areas (plantation forestry), 
farmland (areas that have been farmed in the past), mined areas (currently or in the past), urban 
areas, infrastructure, dams and areas under coastal development.  

 

3.3 Planning approach  
The biodiversity assessment for the Garden Route is designed to identify an efficient set of Critical 
Biodiversity Areas (and Ecological Support Areas) that meet the targets for the underlying 
biodiversity features in as small an area as possible and in areas with least conflict with other 
activities. Of fundamental importance is that these areas are identified in a configuration that 
deliberately facilitates the functioning of ecological processes (both currently and in the face of 
climate change) which are required to ensure that the biodiversity features persist in the long 
term. For details on the methods used refer to Section 2. 
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Figure 11. Critical Biodiversity Areas and Ecological Support Areas in the Garden Route.  
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3.4 Limitations of the CBA Map 
The spatial accuracy of the information presented is inherently limited by the accuracy of the 
biodiversity databases used to develop the map. Mapping accuracy varies from approximately 1:5 
000 through to about 1:30 000 scales. More importantly the information content of the CBA Map is 
limited by the depth of knowledge on the distribution of biodiversity in the planning domain. Much 
of the information used to define CBA is based on broad scale surrogates for biodiversity pattern 
and process. Especially for site level assessments, there is a need to supplement the CBA Map with 
site visits and specialist input. The reader is referred to the Biodiversity Sector Plans for the 
Garden Route for detailed information on the appropriate approach and use of this information.  
 
 
 

4 Land-use Guidelines  

4.1  Desired Management Objective 
The Desired Management Objective refers to the ecological state in which a parcel of land or 
aquatic ecosystem should be maintained (Table 4). It guides the identification of appropriate land 
or resource use activities and management guidelines. Only land-use activities or resource use 
levels that are compatible with maintaining the Desired Management Objective should be 
encouraged.  
 
The Desired Management Objective refers to both biodiversity pattern and/or ecological processes. 
In formally Protected Areas and Critical Biodiversity Areas, it is important to maintain both 
biodiversity pattern and ecological processes, whilst in Ecological Support Areas it is important to 
maintain ecological processes only.  
 

Table 4: Desired Management Objective per mapped category  

 

CBA MAP CATEGORY: → Formal Protected 
Areas 

Critical Biodiversity 
Areas 

Ecological 
Support Areas 

Other Natural Areas 
 

No Natural Areas 
Remaining 

 

DESIRED MANAGEMENT OBJECTIVE: → Maintain natural land. 
Rehabilitate degraded 

to natural or near 
natural and manage for 
no further degradation. 

Maintain natural land. 
Rehabilitate 

degraded to natural 
or near natural and 

manage for no further 
degradation. 

Maintain 
ecological 
processes 

Sustainable 
Management within 
general rural land-

use principles  

Sustainable 
Management within 
general rural land-

use principles. 
Favoured areas 

for development. 

Recommended Biodiversity-compatible Land-use Guideline Matrix  
For the biodiversity priority areas, namely formal Protected Areas, Critical Biodiversity Areas and 
Ecological Support Areas, the guidelines have been informed by the Desired Management Objective 
and the likely impact of land and resource use activities on biodiversity (Table 5). In Other Natural 
Areas and No Natural Area Remaining, development guidelines should take all sectors into 
consideration and must result in sustainable development. If a proposed development is beyond 
the urban edge, guidance should be obtained from the provincial Rural Planning and Development 
Guidelines (DEADP, in prep).  
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Table 5: Recommended biodiversity-compatible land-use guidelines matrix. Users are referred 

to Vromans et al 2010 for detailed descriptions of land-use activities and explanation of use of 
the guidelines. 

KEY: Biodiversity sector land-use recommendations 

• Yes = Encouraged;  

• No = Discouraged;  

• Restricted = Land-use possible under strict controls in order to avoid impacts on biodiversity. 

CBA MAP CATEGORY: → 

 

Formal Protected 
Areas 

Critical Biodiversity 
Areas 

Ecological 
Support Areas 

Other Natural Areas 
 

No Natural Areas 
Remaining 

 

DESIRED MANAGEMENT OBJECTIVE: → Maintain natural land. 
Rehabilitate degraded 

to natural or near 
natural and manage for 
no further degradation. 

Maintain natural land. 
Rehabilitate 

degraded to natural 
or near natural and 

manage for no further 
degradation. 

Maintain 
ecological 
processes 

Sustainable 
Management within 
general rural land-

use principles  

Sustainable 
Management within 
general rural land-

use principles. 
Favoured areas 

for development. 

PSDF SPATIAL PLANNING CATEGORY: → 
 
LAND-USE ACTIVITY 

 ↓↓↓↓ 

 Core 1 Core 1 Core 2 

Buffer 1 or 2  
at the discretion of 
Town and Regional 

Planners 

Intensive Agriculture 
and Settlement 

1) CONSERVATION 

LAND-USE 
GOVERNED BY THE 

NATIONAL 
ENVIRONMENTAL 

MANAGEMENT: 
PROTECTED AREAS 
ACT (NEMPAA)  AND 
A PROTECTED AREA 
MANAGEMENT PLAN 

Yes Yes 

REFER TO THE PROVINCIAL RURAL 
LAND-USE PLANNING AND 

MANAGEMENT GUIDELINES
2
 FOR 

GUIDANCE IN IDENTIFYING 
APPROPRIATE LAND-USE ACTIVITIES 

 
ALWAYS MANAGE FOR SUSTAINABLE 
DEVELOPMENT WHEN CONSIDERING 

LAND and WATER RESOURCE USE 
APPLICATIONS IN NATURAL AREAS 

2a) AGRICULTURE -HIGH IMPACT : 
Intensive Agriculture  
(includes forestry plantation and space 
extensive agricultural enterprises) 

No No 

2b) AGRICULTURE - LOW IMPACT: 
Extensive Agriculture Restricted Yes 

3) HOLIDAY ACCOMMODATION 
Restricted Restricted 

4a) RURAL HOUSING: 
Low Density Rural Housing (Consolidation of 
rural erven for conservation)  

Restricted Restricted 

4b) RURAL HOUSING: 
On-Farm Workers Settlement No Restricted 

5a)TOURIST and RECREATIONAL 
FACILITIES  - LOW IMPACT: Lecture rooms, 
restrooms, restaurants, gift shops and outdoor 
recreation 

Restricted Restricted 

5b) TOURIST and RECREATIONAL 
FACILITIES - HIGH IMPACT: Golf , polo, and 
housing eco-estates  

No No 

6a) RURAL BUSINESS:  
Place Bound Restricted Restricted 

6b) RURAL BUSINESS:  
Non Place Bound No No 

7) RURAL INDUSTRY 
No No 

8) SMALL HOLDINGS  
 No No 

9) COMMUNITY FACILITIES and 
INSTITUTIONS No No 

10) INFRASTRUCTURE INSTALLATIONS 
 Restricted Restricted 

11a) SETTLEMENT:  
Existing Settlements (Urban Expansion) 

No No 

11b) SETTLEMENT:  
New Settlements  No No 
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5 Additional technical details on methods used in the 
assessment 

5.1.1 GIS Background 

All GIS analyses and processes were conducted by the authors in ESRI ARCGIS (9.3.1), ARCVIEW (3.2) 
and IDRISI environments. Shapefiles are provided in geographic format: 
 
Geographic Coordinate System: GCS_WGS_1984 
Datum: D_WGS_1984 
Prime Meridian: Greenwich 
Angular Unit: Degree 
 

5.1.2 Planning Units 

Hexagon planning units of 20ha size combined with the Protected Areas were used as the base 
planning units. Note that these units are only used for the portions of the analysis that are based 
on MARXAN (e.g. the identification of best design sites to meet targets), for other portions of the 
analysis (e.g. remaining areas of Critically Endangered habitat and many of the process layers) the 
areas identified were done on the basis of the actual remaining intact area of each feature.  

5.1.3 Biodiversity Features and Targets 

Targets were nested within those of the national vegetation type that they were ecologically most 
closely associated with. Targets for other features were set based on those used in other similar 
plans, as well as the underlying nature of the feature. High targets were set for selected features, 
such as identified corridors to force these areas into the design. The targets are detailed in the 
individual descriptions in Section 2.  

5.1.4 Software methods 

An iterative optimization approach to systematic conservation planning was undertaken using 
MARXAN (Ball and Possingham, 2000). Each feature was initially evaluated individually (comparing 
area already protected, remaining intact extent etc against its targets in a standard systematic 
manner). This was used to chart the further analysis path for that specific feature. Essentially this 
split the features into rule-based inclusion types that were hardwired into the Critical Biodiversity 
Area and Ecological Support Area network versus features that went into a best design process: 

• A typical example of a hardwired feature would be an identified ecological corridor where 
the whole feature is forced into the design (in this case with intact areas going to CBA and 
portions that were in poor condition going to ESA). Similarly, where a habitat type was 
identified as Critically Endangered (i.e. its remaining intact extent is less than the target), 
the entire remaining natural and degraded extent of this feature was hardwired into the 
CBA network.  

• The features that went through a best design process were typically ones where there was 
choice about where targets could be met. The best design process was guided by a 
MARXAN analysis, but was done in a decision-support rather than an automatic manner. 
The hardwired features (see above) and Protected Areas were pre-selected for the 
MARXAN run. A variety of MARXAN analyses were then run (for all features combined), 
and areas that were consistently identified as the best places to meet the target for a 
specific feature were identified. Where a number of good options existed where one could 
meet the target for a feature, these were then evaluated in terms of size of the vegetation 
patch, the level of alien vegetation infestation, connectedness of that area, proximity to 
Protected Areas etc. Once a best area was identified, this feature was fixed into the design 
for later MARXAN runs. This approach was taken to ensure that the benefits of spatial 
efficiency gained from MARXAN analyses were realized, while at the same time ensuring 
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that all selected areas were carefully interrogated to ensure that their inclusion within the 
CBA and ESA network was justified. 

 
Once the features were identified by the above process, a series of individual input layers to the 
CBA and ESA network were prepared. These layers were then overlaid, and the CBA category was 
defined by the highest CBA or ESA category for contributing individual features at that site. For 
example, a site identified as an ESA from a hydrological point of view and as a CBA from a habitat 
point of view, would be classified as a CBA. This process allows clear identification of why specific 
areas are required and allows a lookup table to be prepared to summarize this information for 
technical users who need to interrogate the underlying content of the plan. This allows planners 
and environmental specialists to carefully examine the specific impacts of a project in terms of the 
reason why a particular site is part of the CBA or ESA network. It is our view that this is more 
useful than presenting a summary of all the features found at a site without indicating which 
features were driving the selection.  
 
The CBA and ESA network was ‘cleaned up’, with slivers being allocated to the spatially dominant 
CBA category (i.e. a small piece of ESA would be included in an adjacent area of CBA). 
Additionally, very small (under 1ha) isolated pieces of CBA were reclassified as ESA. 
 

5.1.5 CBA Lookup Table 

It is important that the users of the CBA and ESA layer can quickly and easily identify why a 
specific area was selected within the conservation plan. The overlaying process where individual 
input (CBA and ESA) contributions from the various feature layers facilitates the clear identification 
of the dominant and supporting reasons why a particular site was selected as part of the CBA and 
ESA network. The additional use of MARXAN as an optimizing and spatial design tool invariably 
means that some selected planning units were prioritized on the basis of a range of underlying 
features found within the unit. One negative consequence of the methodology is that it is 
sometimes difficult to pin-point the specific feature that resulted in the selection of the planning 
unit, as all features present will be contributing to meeting targets.  
 
A simplified look-up table or layer was created to show at a glance what the key reason/s are for 
the selection of a specific site. It should be emphasized that this table is designed to allow quick 
and easy understanding of the over-all plan and give a reasonably robust feature list for a site, and 
not a comprehensive listing of the specific features. Further, the underlying data rather than the 
lookup table shapefile should be used to map features. The lookup table shapefile is designed to 
allow the user to select or query any polygon. The lookup table has the following fields: 

 
• CBA category (field = CBA_Cat): This gives the CBA category for the polygon. It 

indicates whether the polygon is a formal Protected Area, a Critical Biodiversity Area 
or an Ecological Support Area. 

• Objective (field = Manage_Obj): This field outlines the management objective for 
the land parcel (i.e. Desired Management Objective). This relates to either 
maintaining ecological/biodiversity pattern or processes.  

• Transformation (field = Transforma): This indicates the transformation status (or 
land cover) of the area (polygon) as mapped in the conservation planning process. 
This is particularly important where a field visit indicates a degraded or transformed 
site, as this layer would then show whether the site was deliberately selected 
despite it not being in a natural state; as opposed to where a site has either 
suffered degradation since the mapping or was incorrectly mapped. It is critical to 
note that many degraded and even transformed sites are include in the CBA (and 
especially the ESA) network, with for example ploughed fields on floodplains may 
still retain significant hydrological value and hence are included as Ecological 
Support Areas.  
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• Habitat (field = Hab_Req): This field indicates areas where the remaining intact 
habitat within that planning unit is contributing significantly to targets. Habitats are 
indicated as contributing to best design if this was likely to be a major reason why 
the polygon was selected.  

• Corridors (field = Corridors): Critical areas (CBA) and important supporting areas 
(ESA) for maintaining corridors, linkages and ecological processes.  

• Hydrological (field = Hydro): Critical areas (CBA) and important supporting areas 
(ESA) for maintaining hydrological processes. These are areas where proposed 
developments should be carefully screened to ensure no major impact on the rivers 
and their riparian corridors, wetlands and their buffers or estuaries and their buffers 
are likely.  

• Specials (field = Specials): This field indicates if threatened species are likely to 
occur at the site. This includes areas identified by experts as having potential value 
for threatened species.  

• Threatened (field = Thr_Habs): These are the identified areas required to meet 
targets for habitats listed as threatened under the provisions of NEMBA.  

• Other Protected Habitats (field = OthProtHab): These are areas containing habitats 
protected under a range of environmental legislation other than NEMBA (especially 
wetlands and forests).  

• Coastal Zone (field = Coastal_Z): Critical areas (CBA) and important supporting 
areas (ESA) for maintaining coastal processes. 

• Marine CBA (field = Marine): Areas required to meet marine pattern targets.  
 
 
In the lookup table, areas indicated as “critical areas” indicate criteria which were important 
enough to identify an area as a Critical Biodiversity Area in their own right. Important supporting 
areas indicate criteria which were significant enough to identify an area as an Ecological Support 
Area. Specific sites may have a number of different underlying reasons why they were designated 
as CBA or ESA. All the applicable criteria need to be assessed. Generally, an area will have a final 
classification based on the highest CBA or ESA classification. However, in some cases (such as very 
small areas) an area may be classified as ESA rather than CBA even if it contains limited CBA 
elements. Conversely, numerous overlapping ESA elements could result in an area being classified 
as CBA. These criteria provide a quick summary of the core reasons why an area is classified. For 
more comprehensive reasoning, the underlying data needs to be interrogated.  
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APPENDIX 1.  

Table 6. SUMMARY BIODIVERSITY STATISTICS FOR THE GARDEN ROUTE VEGETATION TYPES  

These data are for the Garden Route region, which is the entire planning domain, namely the municipal areas of the George, Knysna and Bitou, and north of their boundaries, up to the N9 and R62 roads within the Eden District Municipality in the Western Cape. The 

Garden Route region also overlaps the Koukamma and Kouga municipalities south of the R62 road, and from east of where the R62 joins the N2, south of the N2 and Seekoei River in the Eastern Cape.  
[CR = Critically Endangered; EN = Endangered; VU = Vulnerable; LT = Least Threatened]. 

Vegetation Type Municipal location 

GR 
Original 
Extent 
(ha) 

Threshold 
% 

Threshold 
hectares 

National 
Equivalent 
Ecosystem 
Status 

Land Cover  (hectares) within the Garden Route  
 

Major pressures (% of original extent within the 
Garden Route) 

Natural 
(current 
extent in ha) 

Degraded and 
Alien 

Plantation Farm 
Urban & 
Infra-
structure 

Degraded 
and Alien 

Plantat
ion 

Farm 
Urban & 
Infra-
structure 

Baviaanskloof Sandolienveld Koukamma 37.4 23 8.6 LT 32.5 1.2  3.7   3 0 10 0 

Baviaanskloof Spekboom Thicket Koukamma 33.0 19 6.3 CR 2.8 9.8   20.4 30 0 0 62 

Covie Coastal Proteoid Fynbos Bitou 2054.0 23 472.4 LT 1778.2 213.6 16.3 43.3 2.8 10 1 2 0 

De Vlugt Forest-Waboomveld Eden DMA 861.5 23 198.1 LT 703.1 146.2  12.1   17 0 1 0 

De Vlugt Sandolien-Renosterveld Eden DMA 1197.5 29 347.3 EN 400.0 404.2  393.3   34 0 33 0 

Doornrivier Mesic Proteoid Fynbos George, Knysna 14597.7 23 3357.5 VU 7298.8 5463.4 28.2 1805.1 2.9 37 0 12 0 

Doringrivier Arid Proteoid Fynbos George 2297.3 23 528.4 VU 1108.3 1154.1 3.7 31.3   50 0 1 0 

Doringrivier Waboomveld George 2325.7 23 534.9 CR 331.2 1726.7 3.5 263.1 1.3 74 0 11 0 

Eensaamheid Renosterveld Eden DMA 6529.8 29 1893.6 CR 274.3 434.6 11.0 5808.1 2.0 7 0 89 0 

Garden Route Estuary Bitou, Koukamma, Kouga 2964.8 24 711.6 LT 2866.6 40.5 14.3 11.2 31.3 5.4 2.5 0.9 1.4 

Garden Route Littoral Vegetation Bitou, Koukamma, Kouga 434.6 20 86.9 LT 337.7 47.4   14.5 11 0 0 3 

Garden Route Wetlands  George, Knysna, Bitou, Kouga 2902.1 24 696.5 LT 2473.3 164.9 35.8 141.0 87.1 6 1 5 3 

Groenvlei Coastal Forest Knysna 3817.9 40 1527.2 EN 1821.6 701.2 340.0 290.7 664.5 18 9 8 17 

Groot Brak River and floodplain George, Knysna, Bitou, Eden DMA 23360.6 31 7241.8 VU 13228.17 5089.64 2628.97 2014.06 397.90 22 11 9 2 

Haarlem Fynbos-Renosterveld Koukamma, Eden DMA 6034.0 29 1749.9 VU 3182.0 339.6  2499.5 13.2 6 0 41 0 

Hartenbos Primary Dune George, Knysna, Bitou, Koukamma, Kouga  976.9 20 195.4 LT 648.9 106.5  0.5 181.5 11 0 0 19 

Hartenbos Strandveld George 144.8 36 52.1 CR 31.2 22.0  16.9 74.7 15 0 12 52 

Herold Renoster-Sandolienveld George 2657.7 23 611.3 CR 134.1 698.1 21.2 1802.0 2.5 26 1 68 0 

Herolds Bay Asteraceous Fynbos George 818.8 23 188.3 EN 259.4 189.1 1.0 230.7 138.8 23 0 28 17 

Herolds Bay Littoral-Thicket George, Knysna, Bitou, Koukamma  1086.6 36 391.2 LT 908.2 34.0 0.4 37.6 64.0 3 0 3 6 

Herolds Bay Thicket-Grassy Fynbos George 2388.1 23 549.3 CR 273.8 921.4 50.5 953.8 188.6 39 2 40 8 

Hoogekraal Sandplain Fynbos  George, Knysna, Bitou 18934.7 36 6816.5 CR 1581.4 2915.0 11152.5 2281.8 1004.3 15 59 12 5 

Humansdorp Perennial Stream Kouga 753.3 24 180.8 VU 332.8 8.9  373.0 38.9 1 0 50 5 

Humansdorp Thicket-Grassy Fynbos Kouga 7867.1 23 1809.4 EN 2233.8 236.2  5126.1 275.6 3 0 65 4 

Inland Drift Sands Koukamma, Kouga 978.0 20 195.6 LT 906.8 42.8  0.1 28.8 4 0 0 3 

Inland Primary Dune Koukamma, Kouga 2431.0 20 486.2 VU 1111.0 1147.2  13.9 159.0 47 0 1 7 

Island Fynbos Knysna, Bitou 800.0 23 184.0 VU 468.4 21.3 268.4 41.8   3 34 5 0 

Kabeljous Valley Thicket Kouga 770.6 19 146.4 LT 564.5 0.1  179.6 26.9 0 0 23 3 

Kamanassie Waboomveld George, Eden DMA 471.8 23 108.5 VU 282.8 9.6  179.5   2 0 38 0 

Keurbooms River & Perennial Streams  Knysna, Eden DMA 6611.7 24 1586.8 LT 4085.4 2269.6  256.8   34 0 4 0 

Keurbooms Thicket-Forest Bitou 2799.9 40 1120.0 LT 2493.7 151.2 13.7 121.3 20.3 5 0 4 1 

Kleinkrantz Drift Sands Geroge, Knysna, Kouga 639.4 20 127.9 LT 455.3 101.6 2.1 1.4 76.8 16 0 0 12 

Kleinkrantz Littoral-Thicket George, Knysna 182.8 36 65.8 LT 150.0 31.7  1.2   17 0 1 0 

Kleinplaat Grassy Fynbos George, Knysna, Bitou, Eden DMA 27549.3 23 6336.3 CR 4725.2 5796.1 16429.7 598.7   21 60 2 0 

Knysna Enon Fynbos Knysna, Bitou 4820.6 23 1108.7 VU 1996.5 1167.6 921.8 573.1 161.8 24 19 12 3 

Knysna Riverine Saltmarsh Knysna, Btou 502.5 24 120.6 LT 416.2 28.6  3.3 54.4 6 0 1 11 

Kouga Grassy Fynbos Knysna, Bitou, Koukamma, Kouga, Eden DMA 14497.8 23 3334.5 LT 10991.0 2546.5 41.7 628.4 291.4 18 0 4 2 

Kouga Mesic Proteoid Fynbos Koukamma, Kouga, Eden DMA 8790.9 23 2021.9 LT 6446.0 823.1 1.4 1490.0 34.1 9 0 17 0 

Kouga Perennial Stream Eden DMA 2170.8 24 521.0 VU 993.4 270.0  808.6 98.8 12 0 37 5 

Kouga Subalpine Fynbos Eden DMA 260.9 23 60.0 LT 260.9       0 0 0 0 

Kromrivier Thicket-Forest Koukamma, Kouga 2389.9 40 956.0 EN 1277.8 347.4  410.0 356.0 15 0 17 15 

Langkloof Grassy Fynbos Koukamma, Kouga 2510.3 23 577.4 EN 937.2 954.3  613.8 6.3 38 0 24 0 

Langkloof Renosterveld Koukamma, Eden DMA 4693.1 29 1361.0 CR 220.4 261.4  3736.4 475.0 6 0 80 10 

Langkloof Thicket-Grassy Fynbos  Koukamma 480.3 23 110.5 EN 165.2 93.8  79.0 142.3 20 0 16 30 

Langkloof Thicket-Renosterveld Koukamma 443.5 29 128.6 CR 19.6 111.7  312.2   25 0 70 0 

Langkloof Waboomveld  Bitou, Koukamma 10521.4 23 2419.9 EN 3590.3 1299.1  5539.4 94.5 12 0 53 1 

Mellville Mesic Proteoid Fynbos Geroge, Knysna, Eden DMA 20510.9 23 4717.5 VU 11149.3 6031.9 3326.0 2.4 1.7 29 16 0 0 
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Mellville Perennial Stream 
George, Knysna, Bitou, Koukamma, Kouga, Eden 
DMA 34737.3 24 8337.0 VU 17796.1 7448.7 4010.4 5272.3 206.4 21 12 15 1 

Moordkuils Perennial Stream George 4903.3 24 1176.8 EN 1477.6 1412.3 834.0 938.8 240.8 29 17 19 5 

Noetzie Proteoid Fynbos Knysna, Bitou 1722.8 23 396.2 VU 807.3 169.2 274.7 152.6 319.0 10 16 9 19 

Noetzie Thicket-Fynbos Knysna, Bitou 860.0 23 197.8 LT 763.2 12.8 2.2 3.8 78.1 1 0 0 9 

Olienboomkop Grassy Fynbos-Forest Koukamma 13.0 40 5.2 EN 6.6   6.4    0 49 0 0 

Olifants River & floodplain George, Eden DMA 458.9 31 142.3 CR 91.5 17.4  350.1   4 0 76 0 

Osbosch Thicket-Renosterveld Koukamma 7236.9 29 2098.7 CR 1416.5 46.1  5749.9 29.3 1 0 79 0 

Outeniqua Forest  George 85.6 34 29.1 CR 5.7 18.2 61.6    21 72 0 0 

Outeniqua Montane Forest George 410.5 34 139.6 LT 313.8 9.0 87.7    2 21 0 0 

Outeniqua Perrenial Stream George, Knysna, Eden DMA 5202.5 24 1248.6 EN 1249.2 1669.8 22.3 2239.0 22.2 32 0 43 0 

Outeniqua Plateau Forest George, Knysna, Bitou 28939.2 34 9839.3 LT 23249.3 1847.6 2655.3 1081.3 106.0 6 9 4 0 

Outeniqua Subalpine Fynbos George 99.6 23 22.9 LT 99.6       0 0 0 0 

Outeniqua Waboomveld George, Eden DMA 7908.9 23 1819.0 VU 3908.0 2878.3 14.0 1104.2 4.4 36 0 14 0 

Oyster Bay Thicket-Grassy Fynbos Koukamma, Kouga 12210.9 23 2808.5 CR 2242.4 775.9  9193.0 6.1 6 0 75 0 

Paardeberg Mesic Proteoid Fynbos George 334.3 23 76.9 EN 86.1 248.2     74 0 0 0 

Piesang River Fynbos-Forest Bitou 3346.5 40 1338.6 EN 1739.3 829.1 298.6 339.0 140.7 25 9 10 4 

Potjiesrivier Waboomveld Eden DMA 1224.4 23 281.6 LT 836.5 110.6  277.2   9 0 23 0 

Roodefontein Grassy Fynbos Bitou 3804.6 23 875.1 CR 355.5 1187.8 287.6 1181.8 792.1 31 8 31 21 

Ruitersberg Ericaceous Fynbos George 892.8 23 205.4 LT 771.8 121.0     14 0 0 0 

Ruitersberg Mesic Proteoid Fynbos George 5318.9 23 1223.4 VU 2621.6 361.5 2323.9 9.1 3.4 7 44 0 0 

Sand River Pans Koukamma, Kouga 15.4 24 3.7 LT 13.5 0.3  1.6   2 0 11 0 

Sedgefield Coastal Grassland George, Knysna, Bitou 1451.4 25 362.8 CR 202.0 305.6 0.6 388.9 554.2 21 0 27 38 

Sedgefield Sandplain Fynbos Knysna 331.2 36 119.3 LT 311.1   9.0  11.2 0 3 0 3 

Sedgefield Thicket-Fynbos George, Knysna 4460.9 36 1605.9 LT 3053.6 526.0 404.9 173.9 302.6 12 9 4 7 

Soutvlei Inland Pans Kouga 1325.8 24 318.2 LT 1042.2    193.5 91.0 0 0 15 7 

St Francis Dune Stream Koukamma, Kouga 250.1 24 60.0 VU 111.0 77.6  8.1 53.1 31 0 3 21 

St Francis Riverine Saltmarsh Bitou, Kouga 161.1 24 38.7 LT 151.5 1.1  3.7 4.9 1 0 2 3 

St Francis Strandveld Bitou, Koukamma, Kouga 12487.1 36 4495.3 CR 3326.6 7316.3  975.8 870.9 59 0 8 7 

Storms River Thicket-Forest Bitou, Koukamma 515.7 40 206.3 LT 492.2 2.4 13.1 8.0   0 3 2 0 

Tsitsikamma Coastal Plateau Forest Bitou, Koukamma 1811.0 34 615.7 LT 1424.3 100.2 207.9 78.9   6 11 4 0 

Tsitsikamma Dune Forest Bitou, Koukamma, Kouga 689.3 40 275.7 CR 172.3 263.1  187.6 66.6 38 0 27 10 

Tsitsikamma Ericaceous Fynbos George, Knysna, Bitou, Koukamma, Eden DMA 21882.9 23 5033.1 LT 19180.8 2631.3 72.6 0.7   12 0 0 0 

Tsitsikamma Forest Fynbos Bitou, Koukamma 1761.3 23 405.1 VU 752.4 275.3 468.8 263.7 1.3 16 27 15 0 

Tsitsikamma Fynbos Forest Bitou, Koukamma 274.5 34 93.3 LT 167.5 25.0 60.4 21.6   9 22 8 0 

Tsitsikamma Mountain Forest Bitou, Koukamma 1972.0 34 670.5 LT 1797.6 161.1 13.6    8 1 0 0 

Tsitsikamma Mountain Proteoid Fynbos Bitou, Koukamma, Kouga 76005.9 23 17481.4 LT 57406.0 10920.9 4179.6 3303.5 211.3 14 5 4 0 

Tsitsikamma Pans  Koukamma, Kouga 44.6 24 10.7 VU 18.6 0.5  25.5   1 0 57 0 

Tsitsikamma Plateau Forest Bitou, Koukamma 14583.4 34 4958.4 LT 12404.7 1261.7 702.9 204.5 11.5 9 5 1 0 

Tsitsikamma Plateau Proteoid Fynbos Bitou, Koukamma, Kouga 36827.5 23 8470.3 CR 2129.7 2576.9 16250.2 15261.9 618.2 7 44 41 2 

Tsitsikamma River & Floodplain Bitou, Koukamma, Kouga 3507.7 31 1087.4 EN 1594.2 960.4 224.5 558.6 170.9 27 6 16 5 

Tsitsikamma Riverine Forest Bitou, Koukamma, Kouga 2397.2 40 958.9 LT 1621.3 555.7 34.7 171.7 12.8 23 1 7 1 

Tsitsikamma Subalpine Fynbos Bitou, Koukamma 178.5 23 41.0 LT 178.5       0 0 0 0 

Tsitsikamma Thicket-Grassy Fynbos Koukamma 3083.9 23 709.3 CR 155.3 35.3 0.8 2880.1 13.5 1 0 93 0 

Tsitsikamma Mesic Proteoid Fynbos Bitou, Koukamma, Kouga, Eden DMA 25603.8 23 5888.9 LT 18508.5 5982.6 963.1 148.4 1.5 23 4 1 0 

Tsitsikamma Perennial Stream Eden DMA 440.0 24 105.6 CR 105.0    335.1   0 0 76 0 

Uplands Grassy Fynbos Knysna, Bitou 7165.2 23 1648.0 EN 2458.4 1235.2 870.7 2593.5 7.6 17 12 36 0 

Victoria Bay Thicket-Fynbos George 698.7 23 160.7 EN 189.1 175.1  299.6 35.0 25 0 43 5 

Wilderness Forest-Thicket George, Knysna, Bitou 2157.5 36 776.7 VU 1131.6 336.4 101.9 116.0 471.5 16 5 5 22 

Witberg Waboomveld  George 316.1 23 72.7 LT 246.1 70.1     22 0 0 0 

Wolwe River Fynbos-Forest  George, Knysna 8121.9 40 3248.8 EN 4076.4 1575.6 1010.8 1417.4 41.8 19 12 17 1 

Wolwedans Grassy Fynbos George, Knysna 33155.0 23 7625.6 CR 628.1 3628.1 3938.8 20462.6 4499.3 11 12 62 14 

Wolwedans Thicket-Forest George 523.8 40 209.5 EN 253.0 211.3 3.1 41.8 14.8 40 1 8 3 

Zeekoei Limestone Strandveld Kouga 574.7 32 183.9 LT 417.1     26.7 131.3 0 0 5 23 

 
 


