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4. THREATS TO BIODIVERSITY

4.1 Introduction 
Most analyses of threats to biodiversity have focused on species-level issues, and relatively few have addressed the issue of predicting threat for plant communities or habitat types (Rouget et al. in press). The assessment of spatially explicit threats that focuses on the forces that drive land transformation is central to conservation planning because it provides information on the constraints on conservation implementation (Pressey et al. 1996). Although conservation planning generally takes present transformation into consideration, it does not often systematically predict the impacts of future transformation (Pressey et al. in press). As the implementation of conservation plans is seldom, if ever, immediate, this prioritisation of areas for conservation becomes very important for threatened habitats and species, which may be lost during implementation delays.

The analysis of threats has two components; the first addresses the assessment of the extent of current land transformation. The second component focuses on the development of an explicit framework for predicting future transformation. The results of this analysis provide the information on vulnerability needed for identifying priorities in the implementation stage (Chapter 9). 

4.2 Current extent of transformation in the planning domain

4.2.1 Methods

In order to determine existing transformation, land use was mapped onto 1:50 000 maps of geo-referenced LandSat TM images. Two overlapping types of land transformation were mapped: land use and extent of invasive alien plants. The metadata forms LUSE and AVEG in Appendix 2 provide metadata for the data layers of current land transformation. The field mapping process is described in more detail in Appendix 3. 

Land use

The type of land use driving transformation was classified according to the level of disturbance and its implications in terms of restorability. Restorability of each land use is described in more detail in Table 6. A scale of 1 to 3 was used, where 1 represents intact land, unaffected by major anthropogenic transformation and ideal for conservation purposes; 2 represents land that is relatively easy to restore both in terms of time and cost; and 3 represents those types of land uses that result in extensive transformation, which would require very time consuming and costly restoration. 

Alien invasive plants

Six groups of alien invasive plant species were mapped: Pinus spp, Eucalyptus spp, Opuntia ficus-indica, Acacia cyclops (rooikrans), A. mearnsii (black wattle) and Tamarix ramosissima (tamarisk). It was considered most efficient to map some of the species as groups; for example, all pine species were mapped as one group as their potential impact upon the natural vegetation, as well as the removal strategy is sufficiently similar. The level of infestation was classified according to three density classes: high (>75 % cover), medium (>25 % to 75 % cover) or low (0 to 25 % cover.

Table 6. Land use classification for the GAENP planning domain.

Note: 1=intact land, ideal for conservation; 2=restorable; 3=completely transformed, unavailable for conservation

	Primary (restorability)
	Secondary
	Tertiary
	Description
	Restoration potential

	Intact
	Grazed
	One
	This includes natural areas with no livestock farming and areas where livestock (domestic or game) have lightly grazed the landscape. These areas are ideal for conservation purposes. 
	1

	
	Bush-cut
	One
	Between 25 and 75 % cleared. Less than 25 % cleared would be considered Natural Grazed 1. 
	1

	Restorable
	Grazed
	Two
	Vegetation is grazed to such a point that it will be extremely costly and timely to rehabilitate, and even then, it is dubious whether it will recover to its original state.
	2

	
	Bush-cut
	Two
	75 – 100 % removal of woody species. Generally found in those areas where dairy and stock farming is prevalent. Differentiated from Transformed ploughed pasture by the fact that the soil has not been disturbed (no ploughing). 
	2

	
	Ploughed
	Pasture
	Seeded grasses, fallow cultivated lands.
	2

	Transformed:

Agriculture
	Ploughed
	Cultivated
	Ploughed soil and cultivated. Where possible we have included the crop.
	3

	Transformed:

Human Settlement Related Disturbance


	Urban
	Formal
	Dense dwellings, paved/tarred roads and surfaces.
	3

	
	Urban
	Informal
	Unplanned development, shanties, development on the periphery of formal urban. 
	3

	
	Rural
	Formal
	Homesteads, barns, workshops, dairies, large-scale cultivation.
	3

	
	Rural
	Informal
	Small settlements of farm workers, rural poor, etc
	3

	Transformed
	Dam
	
	All constructed. Natural water will fall under wetlands.
	3

	Transformed
	Quarry
	
	Earthworks, clay pits, rock
	3


Figure 11. Current land use in the planning domain.

Note: grouped to indicate intact land, areas under intensive grazing, cultivated areas and urban settlements

Figure 12. The current extent of alien invasive plants.

Note: All species are grouped together and density is shown in three classes (low < 25 %, medium, 25-75 %, and dense >75 %)

Figure 13. Restorability of the landscape.

Note: derived from the existing land use type and grouped into three categories, where 1=intact land (light grazing and conservation areas), 2=restorable (heavy grazing, frequently using bush-cutting or seeding of pastures), 3= transformed (urban areas and cultivated lands).

Results and Discussion

Land use and alien infestation are shown in Figures 11 and 12 respectively. The resulting restorability of the landscape is presented in Figure 13. This section discusses the distribution of land use and alien plant infestation in the planning domain in the context of its restoration potential.

Intact land

Lightly grazed or bushcut

Several land classes are currently in very good condition with little or no transformation. This is particularly true of the higher-lying land classes in the centre of the planning domain (Figure 13). 

Land classes that have over 75 % in near natural condition include Tootabie Forest, Wycombe Thicket, Kromrivier Thicket, Woody Cape Thicket, Enon Thicket, Suurkop Bontveld, Coega Bontveld, Kruisrivier Bontveld, Kabouga Thicket, Ann’s Villa Noorsveld, Round Hill Sour Grassland, Modderfontein Shrubby Grassland, Zuurberg Proteiod Fynbos, Springvale Grassy Fynbos, Klien Winterhoek Grassy Fynbos, Klipvlei Asteraceous Fynbos, Crown Hill Broken Veld, Wolwefontein Pentziaveld, Klipfontein Pentziaveld and Algoa Dunefield (Table 7).

Restorable land

Grazing

Small-stock grazing is prevalent in the xeric thicket and Nama Karoo land classes, found on northern lowlands of the planning domain. These land classes are very fragile and intensive grazing causes permanent long-term damage by trampling and prevention of recruitment. In the case of xeric thicket land classes, this is exacerbated by the practice of bush cutting of vegetation to allow animals access to this otherwise impenetrable vegetation, which increases vulnerability to invasion by alien plants such as Opuntia. 

Land classes that have over 50 % of their area seriously impacted by over-grazing include Vaalfontein Spekboomveld, Witrug Spekboomveld and Ongegund Bontveld (Table 7). 

Ploughed Pasture

In the coastal lowlands there are extensive areas of mesic thicket where pasture has been seeded to increase carrying capacity for cattle and which support large dairy farms (category 3 in Figure 11). This affects Boknes Thicket, Olienhout Bontveld, and Congoskraal Bontveld, which have had 49 % or more of their area impacted by intensive use as pasture (Table 7). This type of activity is also the most extensive threat to the forests, and Alexandria Bontveld has been particularly badly impacted (42 % of its area transformed), followed by Nonqausa Forest (32 % transformed- Table 7).

Alien invasive plants

The level of invasive alien plants in the landscape is relatively low (Figure 12). However, the riparian zones within the planning domain are more vulnerable to alien plant infestation, and for this reason the greatest focus was placed on riparian invasions, and potential spread downriver was modelled using rates of spread determined from a literature review (Appendix 6).

Transformed land

Agriculture

Agriculture focuses on citrus farming, as well as intensive vegetable farming (Western Cape District Council 1999). There are five nodes of agriculture in the planning domain (Figure 11). A large amount of irrigation occurs along the Sundays River, and it is planned to expand this to include more small-scale farmers. This is particularly intense just west of Addo. There is a second node of agriculture around Kirkwood, and there is also extensive agriculture around Paterson and Bellevue. A fourth node of agriculture is found in the coastal plain and this is particularly intense in the Zuney Bontveld. There is also a small amount of agriculture in the north along the Skoonmaaksrivier, which drains into the Darlington Dam.

The land classes most heavily impacted by agriculture are Zuney Bontveld, Kirkwood Riparian Woodland, and Paterson Bontveld (Table 7).

Human settlement-related impact

The two largest towns in the planning domain are Addo and Kirkwood, followed by Alexandria and Paterson. Rural settlements are scattered throughout the area, and are particularly dense in the more fertile land classes on the coastal plain (Figure 11). The proposed Coega industrial development zone although adjacent to the planning domain is likely to have spillover impacts. It is important to remember that the impact of urban settlements affects not only the actual urban footprint itself, but expands into a much larger area as a consequence of people using adjoining areas for urban agriculture, grazing and the collection of firewood and medicinal plants. The collection of firewood is perhaps the most important and is particularly intense in areas without electricity.

The only land classes that have more than 10 % of their area transformed by human settlement-related impact are Addo Bontveld and Kirkwood Riparian Woodland (Table 7). Four other land classes have 5 –10 % of their area transformed by human settlement-related impact (Alexandria Bontveld, Colchester Strandveld, Coerney Spekboomveld and the Sundays Salt Marsh), while 4 % of the Springmount Forest is currently transformed by human settlement (Table 7). These land classes may be seen as being under future threat but the remaining land classes are largely unaffected by settlements.

Mining

Currently, no land class is experiencing any extensive transformation from mining, but future threats in Coega Bontveld are discussed in Section 4.3.

Table 7. Impact of land transformation on land classes. 

	Code
	Land class
	Area of land class (ha)
	Intact
	Restorable
	Transformed

	
	
	
	(lightly grazed/bush cut) (%)
	Grazing (%)
	Ploughed Pasture (%)
	Aliens (%)
	Agriculture (%)
	Human settlement (%)
	Mining (%)

	Forest
	
	
	
	
	
	
	
	

	1
	Kaba Forest
	2 973
	68
	4
	26
	4
	3
	0
	0

	2
	Nonqausa Forest
	29 191
	59
	4
	32
	4
	5
	0
	0

	3
	Springmount Forest
	7 161
	69
	9
	17
	1
	0
	4
	0

	4
	Alexandria Bontveld
	13 140
	36
	7
	42
	16
	10
	5
	0

	5
	Tootabie Forest
	3 890
	100
	0
	0
	4
	0
	0
	0

	Mesic thicket
	
	
	
	
	
	
	
	

	6
	Wycombe Thicket
	4 388
	81
	2
	11
	7
	6
	0
	0

	7
	Boknes Thicket
	3 236
	29
	0
	63
	6
	8
	0
	0

	8
	Kromrivier Thicket
	8 826
	77
	2
	18
	8
	3
	0
	0

	9
	Ncanaha Thicket
	23 043
	74
	2
	20
	11
	4
	0
	0

	10
	Woody Cape Thicket
	3 649
	95
	0
	5
	50
	0
	0
	0

	11
	Enon Thicket
	44 431
	94
	1
	3
	2
	0
	1
	0

	12
	Olienhout Bontveld
	3 990
	44
	3
	49
	15
	4
	0
	0

	13
	Paterson Bontveld
	18 812
	54
	6
	21
	4
	18
	2
	0

	14
	Zuney Bontveld
	2 398
	5
	10
	14
	5
	69
	1
	0

	15
	Congoskraal Bontveld
	11 045
	27
	7
	59
	3
	5
	2
	0

	16
	Suurkop Bontveld
	5 484
	76
	0
	23
	2
	0
	0
	0

	17
	Coega Bontveld
	2 510
	91
	9
	0
	8
	0
	0
	0

	18
	Melkhoutboom Bontveld
	1 433
	74
	6
	20
	1
	0
	0
	0

	19
	Kruisrivier Bontveld
	1 329
	100
	0
	0
	0
	0
	0
	0

	20
	Colchester Strandveld
	4 773
	55
	8
	23
	36
	2
	11
	0

	Xeric thicket
	
	
	
	
	
	
	
	

	21
	Kabouga Thicket
	26 106
	82
	18
	1
	1
	0
	0
	0

	22
	Coerney Spekboomveld
	51 210
	63
	18
	9
	2
	3
	6
	0

	23
	Vaalfontein Spekboomveld
	3 864
	13
	87
	0
	0
	0
	0
	0

	24
	Witrug Spekboomveld
	39 717
	29
	71
	0
	0.1
	0
	0
	0

	25
	Darlington Noorsveld
	68 328
	62
	36
	1
	0.1
	1
	0
	0

	26
	Ann’s Villa Noorsveld
	6 652
	88
	10
	2
	10
	0
	0
	0

	27
	Addo Bontveld
	18 090
	23
	16
	13
	2
	8
	40
	0

	28
	Kleinpoort Bontveld
	8 943
	73
	26
	0
	2
	0
	0
	0

	29
	Wapadskloof Bontveld
	16 414
	58
	40
	1
	0.2
	0
	0
	0

	30
	Ongegund Bontveld
	11 923
	26
	73
	1
	1
	0
	0
	0

	Grassland
	
	
	
	
	
	
	
	

	31
	Round Hill Sour Grassland
	15 170
	94
	1
	5
	2
	0
	0
	0

	32
	Modderfontein Shrubby Grassland
	11 033
	98
	1
	1
	4
	0
	0
	0

	Fynbos
	
	
	
	
	
	
	
	
	

	33
	Zuurberg Proteoid Fynbos
	6 325
	100
	0
	0
	2
	0
	0
	0

	34
	Spring Vale Grassy Fynbos
	16 605
	99
	0
	1
	3
	0
	0
	0

	35
	Klein Winterhoek Grassy Fynbos
	5 712
	97
	0
	2
	0.3
	1
	0
	0

	36
	Klipvlei Asteraceous Fynbos
	1 303
	100
	0
	0
	63
	0
	0
	0

	Nama-Karoo
	
	
	
	
	
	
	
	

	37
	Crown Hill Broken Veld
	20 456
	77
	22
	1
	0.3
	0
	0
	0

	38
	Wolwefontein Pentziaveld
	9 058
	77
	22
	0
	0.1
	0
	1
	0

	39
	Klipfontein Pentziaveld
	12 058
	76
	23
	0
	0
	0
	0
	0

	Azonal land classes
	
	
	
	
	
	
	
	

	40
	Algoa Dunefield
	10 831
	100
	0
	0
	1
	0
	0
	0

	41
	Kirkwood Riparian Woodland
	1 990
	49
	8
	5
	54
	5
	34
	0

	42
	Waterford Riparian Woodland
	9 346
	71
	22
	1
	12
	4
	2
	0

	43
	Sundays Salt Marsh
	183
	93
	2
	0
	15
	0
	5
	0


4.3 Future threats to biodiversity in the planning domain

4.3.1 Methods

Future threat weightings were determined by weighting each land class according to its vulnerability to a particular form of land transformation. Thus, a particular threat weighting was applied throughout each land class and was not dependant on the locality of the existing threat / transformation. The rationale behind this was that environmental factors such as soils and rainfall used to characterise each land class were also good predictors of agricultural and mining potential, and therefore vulnerability to agricultural expansion was assumed to be relatively uniform throughout a land class. Likewise, the homogenous vegetation structure and rainfall within a land class also meant that one could make a general prediction of vulnerability to alien plant infestation. This was also confirmed by examination of the extent of existing alien plant infestation in each land class.

The only exception, where the actual locality of transformation (rural and urban settlements) was used as the basis for the analysis, was for human settlement-related impacts. Development tends to expand from existing nodes, and therefore, all settlements, whether urban or rural, formal or informal, were buffered to determine areas of high impact. The size of the buffers ranged from 1 – 2.5 km (Table 8), based on the size of the settlement. These buffers were determined in consultation with experts from the Sundays River Municipality.

Table 8. Size of buffers around human-settlement nodes.

	Size of settlement (ha)
	Size of buffer (km)

	≤ 10
	1

	10 < area < 100
	2

	≥ 100
	2.5


Within this buffer the threat weighting was decreased to medium in areas that had a slope of over eight degrees, since human settlement and agriculture are hampered on steep slopes. A 2.5 km buffer is relatively large for rural areas but it was deemed justified in view of the known impacts of urban agricultural, grazing and firewood collection around settlement nodes. These buffered development nodes were developed into threat weightings for each land class by applying the rules listed in Table 9.

Table 9. Rules for converting buffered human settlement nodes to threat weightings.

Note: This analysis applied to land classes

	Buffered settlement node
	Land class threat weighting 

	High ≥ 50 % of the land class area
	High

	High + Medium ≥ 75 %
	High

	25 % ≤ High + Medium < 75 %
	Medium

	High + Medium < 25 %
	Low


4.3.2 Results and discussion

The analysis predicted that 29 of 43 land classes (67 %) in the planning domain would experience a high level of threat from agriculture, mining, alien invasive plants, human settlement-related impacts or a combination of these (Table 10). As might have been expected, lower levels of threat are found in the rugged, higher-lying areas in the centre of the planning domain (Figure 14).

Farming activities: grazing and agriculture

Agriculture and grazing together accounted for over half (24 of 43) of the land classes being given a high threat weighting, and were therefore the most important threats. There was very little overlap between the spatial extent of the two threats, and only one land class, Addo Bontveld, received a high threat weighting for both agricultural development and grazing. 

Figure 14. Composite threat weighting for each land class.

Table 10. Threat weightings per land class.

	Biome
	Code
	Land class
	Threat weightings
	Composite threat weighting

	
	
	
	Grazing 
	Agriculture 
	Human settlement 
	Mining 
	Alien 
	

	Forest
	
	
	
	
	
	
	

	
	1
	Kaba Forest
	Low
	High
	Low
	Low
	Low
	High

	
	2
	Nonqausa Forest
	Low
	High
	Low
	Low
	Low
	High

	
	3
	Springmount Forest
	Low
	High
	High
	Low
	Low
	High

	
	4
	Alexandria Bontveld
	Medium
	High
	Medium
	Low
	Medium
	High

	
	5
	Tootabie Forest
	Low
	Medium
	Low
	Low
	Low
	Medium

	Mesic Thicket
	
	
	
	
	
	
	

	
	6
	Wycombe Thicket
	Medium
	High
	Low
	Low
	Low
	High

	
	7
	Boknes Thicket
	Medium
	High
	Low
	Low
	Low
	High

	
	8
	Kromrivier Thicket
	Medium
	High
	Low
	Low
	Low
	High

	
	9
	Ncanaha Thicket
	Medium
	High
	Low
	Low
	Low
	High

	
	10
	Woody Cape Thicket
	Low
	Medium
	Low
	Low
	High
	High

	
	11
	Enon Thicket
	Medium
	Medium
	Low
	Low
	Low
	Medium

	
	12
	Olienhout Bontveld
	Medium
	Medium
	Medium
	Low
	Low
	Medium

	
	13
	Paterson Bontveld
	Medium
	High
	Medium
	Low
	Low
	High

	
	14
	Zuney Bontveld
	Medium
	High
	Medium
	Low
	Low
	High

	
	15
	Congoskraal Bontveld
	Medium
	High
	High
	Low
	Low
	High

	
	16
	Suurkop Bontveld
	Medium
	High
	Low
	Low
	Low
	High

	
	17
	Coega Bontveld
	Medium
	Low
	Low
	High
	Medium
	High

	
	18
	Melkhoutboom Bontveld
	Medium
	Low
	Low
	Low
	Low
	Medium

	
	19
	Kruisrivier Bontveld
	Medium
	Low
	Low
	Low
	Low
	Medium

	
	20
	Colchester Strandveld
	Medium
	High
	Medium
	Low
	High
	High

	Xeric Thicket
	
	
	
	
	
	
	

	
	21
	Kabouga Thicket
	High
	Medium
	Low
	Low
	Low
	High

	
	22
	Coerney Spekboomveld
	High
	Medium
	Medium
	Low
	Low
	High

	
	23
	Vaalfontein Spekboomveld
	High
	Low
	Low
	Low
	Low
	High

	
	24
	Witrug Spekboomveld
	High
	Low
	Low
	Low
	Low
	High

	
	25
	Darlington Noorsveld
	High
	Low
	Low
	Low
	Low
	High

	
	26
	Ann’s Villa Noorsveld
	High
	Low
	Low
	Low
	Low
	High

	
	27
	Addo Bontveld
	High
	High
	High
	Low
	Low
	High

	
	28
	Kleinpoort Bontveld
	High
	Low
	Low
	Low
	Low
	High

	
	29
	Wapadskloof Bontveld
	High
	Low
	Low
	Low
	Low
	High

	
	30
	Ongegund Bontveld
	High
	Low
	Low
	Low
	Low
	High

	Grassland
	
	
	
	
	
	
	

	
	31
	Round Hill Sour Grassland
	Medium
	Medium
	Low
	Low
	Medium
	Medium

	
	32
	Modderfontein Shrubby Grassland
	Medium
	Low
	Low
	Low
	Medium
	Medium

	Fynbos
	
	
	
	
	
	
	

	
	33
	Zuurberg Proteoid Fynbos
	Low
	Low
	Low
	Low
	Medium
	Medium

	
	34
	Spring Vale Grassy Fynbos
	Medium
	Low
	Low
	Low
	Medium
	Medium

	
	35
	Klein Winterhoek Grassy Fynbos
	Medium
	Low
	Low
	Low
	Medium
	Medium

	
	36
	Klipvlei Asteraceous Fynbos
	Low
	Low
	Low
	Low
	High
	High

	Nama Karoo
	
	
	
	
	
	
	

	
	37
	Crown Hill Broken Veld
	Medium
	Low
	Low
	Low
	Low
	Medium

	
	38
	Wolwefontein Pentziaveld
	Medium
	Low
	Medium
	Low
	Low
	Medium

	
	39
	Klipfontein Pentziaveld
	Medium
	Low
	Low
	Low
	Low
	Medium

	Azonal Vegetation
	
	
	
	
	
	

	
	40
	Algoa Dunefield
	Low
	Low
	Low
	High
	Medium
	High

	
	41
	Kirkwood Riparian Woodland
	Medium
	High
	Medium
	Low
	High
	High

	
	42
	Waterford Riparian Woodland
	Medium
	Low
	Low
	Low
	Medium
	Medium

	
	43
	Sundays Salt Marsh
	Low
	Low
	High
	Low
	Low
	High

	Number of land classes affected by threat:
	10
	15
	4
	2
	4
	29

	 % Land classes affected by threat:
	23
	35
	9
	5
	9
	67


Grazing

Over-grazing was identified as a serious threat in all xeric thicket land classes (Figure 15). As discussed earlier, these land classes are very vulnerable to over-grazing, particularly in drought years. Over-grazing was also identified as a moderate threat in the Nama Karoo and grassland biomes, and in grassy fynbos.

Agriculture

Transformation of land for agriculture was deemed to be a threat for 35 % of the land classes in the planning domain (Figure 16). These were primarily the forests and mesic thickets. These land classes have soil and rainfall conditions that permit rain-fed agriculture. They are, therefore, vulnerable to future transformation by agriculture should economic and socio-political conditions be suitable. In addition, Addo Bontveld and Kirkwood Riparian Woodland, which are already impacted by agriculture, were deemed to be under further threat in the future as a consequence of their proximity to the existing Sundays River Irrigation Scheme.

Human settlement-related impact

Human settlement-related impact led to four land classes being assigned a high threat weighting (Figure 17). In addition to Addo Bontveld, three land classes along the coastal plain were identified as being under future threat from human settlement: Springmount Forest, Congoskraal Bontveld and the Sundays Salt Marsh. However, it is important to note that this area already has some protected areas that will limit future development.

When interpreting Figure 17, it is also important to remember that this analysis addresses the future threat posed by formal urban settlement, as well as the associated infrastructure and agricultural developments which occur around nodes of development, and the impact of grazing.

Figure 15. The distribution of potential grazing threats in the landscape.

Note: Derived by weighting land classes as high, medium or low vulnerability to grazing

Figure 16. The distribution of potential cultivation threats in the landscape.

Note: Derived by weighting land classes as high, medium or low vulnerability to cultivation

Figure 17. The distribution of potential human settlement-related impact  in the landscape.

Note: Derived using buffers around existing settlement nodes

Mining

Coega Bontveld was viewed as being under threat from mining activities as it is underlain by limestone, which is in demand from industry. The Algoa Dunefield was also identified as being vulnerable to sand mining in those areas outside the extensive existing reserves.

Alien invasive plants

Only four land classes were identified as being highly threatened by invasive alien plants (Figure 18). These were land classes that already had over 25 % of their area impacted by alien plants, namely Woody Cape Thicket, Colchester Strandveld, Klipvlei Asteraceous Fynbos (sandy, coastal land classes vulnerable to invasion by Acacia cyclops) and Kirkwood Riparian Woodland, a riparian land class vulnerable to a host of aliens including Acacia mearnsii, Eucalyptus spp and Tamarix spp.

In addition, riparian areas were highlighted as being highly threatened by expansion of existing invasions and their potential impact is modelled in Appendix 6. The implication is that without management interventions, riparian alien plant invasives can be expected to spread up to 80 km downstream over 25 years. In terms of densification one would expect that new colonisation would become dense stands within 40 years. This emphasises the importance of early intervention, as negative implications of this type of expansion are considerable, both in terms of biological impact and in terms of costs of removal. In terms of species, there is considerable potential for the expansion of the existing Tamarix ramosissima (tamarisk) invasion, which at this stage appears to be largely confined to the area above Darlington Dam.

Figure 18. The distribution of potential alien threats in the landscape.

Note: Derived by weighting land classes as high, medium or low vulnerability to alien plant infestation

4.4 Summary of threats to primary land classes

Forest 

The most important future threat to forests in the planning domain is conversion to ploughed pasture (Table 11). The only forest type that is relatively untransformed is the Tootabie Forest, which is located in the central highlands. The other forests all have moderately high levels of both clearing for pasture and agriculture, leaving on average less than 50 % of their area intact (Table 11). The worst affected is Alexandria Bontveld, of which 42 % of the total area has been ploughed for pasture and only 36 % remains intact. In addition, the disturbance caused by the grazing may well have facilitated the relatively high level of invasion by Acacia mearnsii and A. cyclops in this land class. Springmount Forest is under considerable threat from human settlement-related impact.

Table 11. Mean percentage land transformation for each primary land class.

Note: This was calculated by adding the percentage land transformation for each secondary land class within the primary land class, and dividing by the number of primary land classes.

	
	Intact
	Restorable
	Unrestorable

	Biome
	Lightly grazed/Bushcut
	Grazed
	Ploughed Pasture
	Aliens
	Agriculture
	Urban

	Forest
	66
	5
	23
	9.1
	4
	2

	Mesic Thicket
	65
	4
	22
	10
	8
	1

	Xeric Thicket
	52
	39
	3
	2
	1
	5

	Grassland
	96
	1
	3
	6
	0
	0

	Fynbos
	99
	0
	2
	17
	0
	0

	Nama-Karoo
	77
	22
	0
	0.1
	0
	0

	Azonal Vegetation
	78
	8
	1
	8
	2
	10


Mesic thicket

The average level of transformation is 35 % across all the mesic thicket land classes. Conversion to ploughed pasture is the most widespread existing cause of transformation (Table 11) and is most prevalent in the bontveld land classes. Agriculture is the most important future threat for those land classes on fertile soils with appropriate rainfall. Currently, the most severely impacted mesic thicket type is Zuney Bontveld, of which only 5 % is untransformed, 69 % has already been transformed for agriculture and an additional 24 % is used for intensive grazing. Boknes Thicket and Congoskraal Bontveld are also already severely affected by grazing, with less than 30 % remaining intact. There are relatively high levels of invasive alien plants in these mesic thickets. Over 25 % of Woody Cape Thicket and Colchester Strandveld is affected by Acacia, and Opuntia tends to invade in the rest of the mesic thicket. In terms of threats, the Coega Bontveld is highly threatened by potential mining projects in the limestone areas.

Xeric thicket

The average level of transformation of the xeric thickets is 48 % (Table 11) making it the most heavily impacted primary land class in the planning domain. Of the 10 xeric thicket land classes, only two (Kabouga Thicket and Ann’s Villa Noorsveld) have more than 75 % remaining intact. This transformation is largely driven by intensive grazing which can cause severe long-term damage. The most severely affected by intensive grazing are Vaalfontein Spekboomveld (87 % of its extent), and Witrug Spekboomveld (71 %), which are found in the arid northern lowlands. Addo Bontveld, found in the central area around the town of Addo, also has high levels of grazing, compounded by human settlement, which together leave only 23 % intact. Levels of alien invasive plants are generally low in the xeric thickets, apart from Ann’s Villa Noorsveld, which is fairly heavily impacted by A. mearnsii. The most important long-term threat for this biome remains over-grazing and this will need to be strongly managed in the future if conservation targets are to be met. Indeed, for many land classes that are already highly transformed, restoration of degraded land will be needed to meet these conservation targets (see Chapter 5). 

Grassland 

The grasslands found in the central highlands can be viewed as one of the most untransformed land classes, with on average 96 % intact (Table 11). The limited transformation that is present is caused by heavy grazing. Future threats are also not deemed to be high in the grassland biome within this planning domain.

Fynbos

In general, fynbos is currently the least transformed land class (Table 11). It has very low levels of existing alien plant invasions apart from Klipvlei Asteraceous Fynbos, which is the only fynbos land class located in the lowland areas of the planning domain. This is also the only fynbos land class predicted to be under high long-term threat. 

Nama Karoo

The three Nama Karoo land classes found in the northern part of the planning domain are primarily impacted by grazing, but still have over 75 % of their area intact (Table 11). These land classes are therefore deemed to be under moderate potential threat from over-grazing only in the long term. All three of these land classes have very low levels of invasive alien plants apart from in the watercourses.

Azonal land classes

Grazing is a cause for concern in Waterford and Kirkwood Riparian Woodland. These land classes also experience high levels of natural disturbance, which makes them vulnerable to invasive alien plants such as Acacia mearnsii and Eucalyptus. A particular cause of concern is the presence of Tamarix ramosissima in Waterford Riparian Woodland. In Kirkwood Riparian Woodland, the infestations of alien plants are particularly extensive and human settlement is also widespread, making it the most transformed azonal land class. The Algoa Dunefield is under potential threat from mining outside existing reserves. There is thus a diversity of future threats for these azonal land classes and their protection should therefore receive high priority when planning conservation action.























