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6. THE EFFECTIVENESS OF EXISTING CONSERVATION AREAS

6.1 INTRODUCTION 

It is important to evaluate the extent to which existing reserves contribute to the explicit conservation targets developed in Chapter 5, since existing GAENP reserves will be regarded as mandatory in the subsequent planning analyses (i.e. no consideration will be given to deproclaiming them). This assessment can be used to ensure that resources used in the GAENP expansion programme are focused on redressing disproportionate representation in the reserve system that results in under-achievement of targets.

The assessment provided in this section builds on the typical “gap analysis” of biodiversity pattern in relation to reserves (Jennings 2000, Margules and Pressey 2000) in that it:

· evaluates the effectiveness of existing reserves against explicit and quantitative conservation targets; and

· undertakes the above assessment against conservation targets for both biodiversity pattern (Section 5.3.1) and process (Section 5.3.2).

Note: In this assessment, the performance of the existing and earmarked reserves is evaluated against the baseline targets set for biodiversity features. Although the performance of the reserves against total targets is also important, particularly for long term retention of biodiversity, the assessment against baseline targets serves to highlight the worst-off features, which should be identified as features of concern. See Chapter 5 (Section 5.3.1) for an explanation of baseline targets.

This assessment should be repeated periodically during the expansion programme, to monitor the progress of the GAENP conservation planning project, as new land is purchased and the existing reserve system is expanded.

6.2 Methods

6.2.1 The existing and earmarked reserve system

For the purposes of this assessment, we considered the contribution made by existing reserves, as well as areas that have already been identified by SANParks as priority for purchase in terms of boundary consolidation. The following categories were used in this analysis (Figure 21):

Existing reserves, consisting of:

· Statutory reserves:

The existing national and provincial reserves in GAENP, which are supported by strong legal and institutional structures (Addo Elephant National Park, Woody Cape Nature Reserve and Tootabie National Park).

· Non-statutory contractual reserves:

Existing private game and nature reserves contracted to SANParks, with varying degrees of protection and defensibility. There are two such reserves: one just north-east of the existing Addo Elephant National Park (landowner: Begby; labelled 1 on Figure 21) and one to the west of the Addo Elephant National Park (landowner: Rutherford; labelled 2 on Figure 21).

Earmarked reserves, consisting of:

· Land earmarked by SANParks for boundary consolidation purposes:

Land which does not yet have conservation status, but which has been earmarked for boundary consolidation by SANParks. Two categories of earmarked land were distinguished: (i) land where funding has been set aside and negotiations have commenced; and (ii) land which does not yet have funding, and negotiations have not yet commenced.

Figure 21. The existing reserve system (both statutory and non-statutory) and land earmarked for purchase within the GAENP planning domain. (Numbers on the map are referred to in the text.)

6.3 
REPRESENTATION OF BIODIVERSITY PATTERN
An analysis of the extent to which existing and earmarked reserves contribute to biodiversity pattern targets was undertaken using the land class and mammal biodiversity surrogates described in Chapter 2. For land classes, contribution to conservation targets was assessed at both the primary and the secondary level of classification (Chapter 2, Table 1). The mammal assessment examined the number of individuals that the existing and earmarked reserve system could support (based on amount of suitable habitat) for each of the 44 larger mammal species within the GAENP planning domain.

6.3.1 Representation Of Biodiversity Processes

The effectiveness of existing reserves in achieving targets for landscape-level processes was examined using the spatial surrogates developed in Chapter 3. Nine spatial components that incorporate key landscape-level processes were identified for the GAENP planning domain (Chapter 3):

· Upland-lowland gradients

· Macroclimatic gradients

· Upland-lowland interfaces

· Biome interfaces

· Thicket interfaces

· Riverine corridors

· Sand movement corridors

· Natural fire regimes

· Rainfall gradients as drought refuges in drought-prone habitat

Explicit spatial surrogates for upland-lowland gradients, macroclimatic gradients and natural fire regimes were not developed because their placement is flexible, and they are therefore better addressed in the design phase (Chapter 7), which focuses on relative spatial position of selected conservation areas. The contribution that the existing and earmarked reserve system makes towards achieving targets for these gradients, will therefore need to be qualitatively reviewed during reserve design (see Chapter 7). 

The assessment of contribution to targets was undertaken using two scenarios – the first used only intact and restorable process areas, while the second used the entire process area, including intact, restorable and transformed land (see Glossary for an explanation of these terms). 

6.4 RESULTS AND DISCUSSION

6.4.1 The Existing And Potential Reserve System

The extent of existing reserves within the GAENP planning domain, as well as the land earmarked for boundary consolidation, is shown in Figure 21 and Table 16. Approximately 19 % of the planning domain is under formal conservation in the existing statutory reserves. The non-statutory reserves contribute an additional 4 %. A further 14 % of the GAENP planning domain has been identified for boundary consolidation purposes. It is particularly important to evaluate the contribution of this additional earmarked land to conservation targets, to assist in the process of prioritising further land purchases.

Table 16. Areas of existing and earmarked reserves, expressed in hectares and percentage of the GAENP planning domain.

	Land Tenure
	Area (ha)
	Percentage

	Statutory reserves
	106 925
	19

	Non-statutory reserves
	23 490
	4

	Land earmarked, with funding
	39 681
	7

	Land earmarked, without funding
	40 239
	7

	Total  for existing and earmarked reserves
	210 335
	37


6.4.2 Representation Of Biodiversity Pattern

Land classes

Primary land classes

The representation of primary level land classes in the current existing and earmarked reserve system is disproportionate (Figure 22). Three of the ten primary land classes (Inland Forest, Fynbos, and Dune Pioneer) over-achieve their targets within statutory reserves, whilst two (Nama Karoo and Estuarine) are not protected in statutory reserves. The non-statutory nature reserve to the north of Addo Elephant National Park (labelled 1 on Figure 21) incorporates a large area of Nama Karoo (72%) of the total target area), whereas this primary land class is not represented at all in statutory reserves. The Estuarine primary land class, occurring in a localised area around the Sundays River estuary mouth (see the land class map enclosed in the pocket at the back of this report), is however not represented in existing or earmarked reserves. The contribution made by statutory reserves to conservation of Xeric Thicket is also a point of concern, as the this only just meets the baseline target of 20 %, which was set for all xeric thicket land classes within GAENP (see Section 5.3.1).

At a broad level, this assessment of primary land classes serves as a useful guide for managers making decisions regarding land acquisition. However, two additional factors need to be borne in mind when interpreting this information:

There is considerable variation within the primary level land classes in terms of achievement of conservation targets, as demonstrated in Figure 23. For example, at the primary level of classification, the Mesic Thicket achieves 56% of its pattern target (Figure 22). However, Figure 23 shows that five out of the 15 secondary land classes within the Mesic Thicket are not represented at all in existing statutory reserves, whilst three land classes over-achieve their targets. Similar disproportionate patterns of representation occur within the primary land class of Coastal Forest, Xeric Thicket, Nama Karoo (Figure 23).
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Figure 22. Effectiveness of the existing and earmarked reserve system for the protection of primary level land classes.
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Figure 23. Effectiveness of the existing and earmarked reserve system for the protection of secondary level land classes.

· For land classes that already meet their pattern targets, buying more land of the same type may not be optimal use of resources. However, when assessing whether this is the case, it is critical to also bear in mind the potential contribution of this land to process targets. A good example of this situation is demonstrated by Dune Pioneer (Figure 22), which more than doubles its pattern targets in statutory reserves alone. However, when viewed in combination with biodiversity process targets, it becomes clear that this land class is needed in its entirety to conserve the functionality of the Algoa Dunefield, which needs to be managed as a single unit. It is therefore vital that an assessment of land class pattern targets be seen in conjunction with the assessments of mammal targets and processes provided below.

Secondary land classes

The representation of secondary level land classes in the current existing and earmarked reserve system is highly disproportionate (Figure 23). Fifteen (35 %) out of the 43 secondary land classes are not represented at all in statutory reserves, and 22 (51 %) land classes do not achieve their baseline pattern target (Table 17, Figure 23). Including the existing non-statutory reserves in this analysis would help achieve the baseline target for only four additional land classes (Table 17). Similarly, earmarked land helps achieve the baseline target for a further four additional land classes (Table 1). Thus, collectively non-statutory reserves and earmarked land reduce the total number of land classes not reaching their baseline pattern targets from 22 (51 %) to 14 (33 %).

Figure 23 also highlights the importance of non-statutory contractual reserves in contributing towards targets, particularly for the Nama Karoo land classes (Crown Hill Broken Veld and Klipfontein Pentziaveld). SANParks needs to harness the tremendous potential of collaboration with non-statutory contractual reserves. This is especially important for achieving targets for land classes that are isolated from the existing statutory reserves (for example, Wolwefontein Pentziaveld and Ongegund Bontveld in the north-western portion of GAENP), where boundary consolidation is likely to be difficult to achieve. Additionally, in areas where there are very strong economic pressures to maintain existing farms, the most appropriate approach is likely to be the use of off-reserve conservation measures, such as incentives for conservation farming (Botha 2001). For example, the existing, successful dairy farming activities in the Alexandria district will make any large-scale purchase of land by SANParks prohibitively expensive. Therefore, off-reserve conservation measures are likely to be an important tool for the conservation of the last, scattered remnants of the highly transformed and currently unprotected Zuney and Alexandria Bontveld classes.

Mammals

The targets for ten mammal species (Figure 24, highlighted in Column 7 of Table 17) cannot be met within the GAENP planning domain, because of limited habitat availability and insufficient space. These species will require metapopulation management if they are to be incorporated in the Park, and were excluded from the subsequent assessment. This analysis indicates that the planning domain is not large enough to effectively conserve these species, and considerations should be given to expanding the planning domain in the future. Apart from these ten species, there are a further seven mammals whose baseline target (50 individuals) cannot be met within the statutory reserves (highlighted in column 2 of Table 17). Including the existing non-statutory reserves in this assessment does not help any of these seven mammal species achieve their baseline target. However, the collective contribution of both the non-statutory and earmarked reserves does allow targets for two of these mammal species, namely Caracal and Small-spotted cat, to be achieved (highlighted in Column 6 of Table 17).

It is important to bear in mind that this assessment assumes that mammals are free to roam throughout the current system of existing and earmarked reserves. Although this is the long-term vision of GAENP, in the short to medium term, these mammals may be fenced into several disjunct populations.This introduces the issues of population fragmentation which was specifically not addressed in this report, but does have major implications for mammal conservation. Problems that arise include fragmented areas becoming unavailable due to populations being too small to persist.

Table 17. Land classes that do not achieve their baseline pattern target11 within existing statutory reserves. Highlighted columns indicate land classes where non-statutory and earmarked reserves increase the percentage conserved sufficiently to achieve 
the baseline target.

	Primary land class
	Code
	Land class
	Percentage contribution to pattern target

	
	
	
	Statutory

reserves
	Non-statutory

reserves
	Earmarked

reserves, with

funding
	Earmarked

reserves,

without

funding

	Forest
	4
	Alexandria Bontveld
	0
	0
	0
	0

	Mesic Thicket
	6
	Wycombe Thicket
	0
	0
	0
	0

	
	8
	Kromrivier Thicket
	2
	0
	0
	3

	
	12
	Olienhout Bontveld
	0
	0
	0
	0

	
	13
	Paterson Bontveld
	8
	0
	0
	24

	
	14
	Zuney Bontveld
	0
	0
	0
	0

	
	15
	Congoskraal Bontveld
	1
	0
	0
	1

	
	17
	Coega Bontveld
	0
	0
	0
	0

	
	20
	Colchester Strandveld
	0
	0
	4
	0

	Xeric Thicket
	23
	Vaalfontein Spekboomveld
	0
	0
	6
	0

	
	24
	Witrug Spekboomveld
	10
	16
	8
	0

	
	25
	Darlington Noorsveld
	5
	4
	26
	0

	
	26
	Ann’s Villa Noorsveld
	0
	7
	11
	0

	
	27
	Addo Bontveld
	7
	2
	0
	2

	
	28
	Kleinpoort Bontveld
	0
	0
	0
	20

	
	29
	Wapadskloof Bontveld
	0
	0
	0
	0

	
	30
	Ongegund Bontveld
	0
	0
	0
	3

	Nama Karoo
	37
	Crown Hill Broken Veld
	0
	45
	10
	0

	
	38
	Wolwefontein Pentziaveld
	0
	0
	0
	0

	
	39
	Klipfontein Pentziaveld
	0
	171
	0
	0

	Riparian
	42
	Waterford Riparian Woodland
	5
	27
	85
	0

	Estuarine
	43
	Sundays Salt Marsh
	0
	0
	0
	0


Table 18. Contribution of existing and earmarked reserves to mammal population targets (values indicate numbers of individuals).

	Column 1
	Column 2
	Column 3
	Column 4
	Column 5
	Column 6
	Column 7
	Column 8

	Species
	Statutory reserves12
	Non-statutory reserves
	Earmarked reserves, with funding
	Earmarked reserves, without funding
	Total in existing and earmarked reserves13
	Total in GAENP planning domain14
	Target

	Aardvark 
	12
	4
	5
	4
	26
	71
	200

	Aardwolf 
	112
	33
	30
	34
	208
	537
	200

	African elephant 
	109
	9
	22
	48
	188
	523
	200

	African wild cat 
	562
	132
	163
	165
	1023
	2554
	200

	Bat-eared fox 
	615
	440
	409
	225
	1689
	5291
	50

	Black rhinoceros 
	215
	69
	81
	82
	447
	1249
	200

	Black wildebeest 
	0
	5
	0
	0
	5
	43
	50

	Black-backed jackal 
	140
	30
	37
	43
	251
	620
	50

	Blue duiker 
	9439
	295
	1183
	3819
	14736
	36277
	200

	Brown hyaena 
	13
	3
	3
	4
	23
	55
	200

	Burchell’s zebra 
	99
	171
	125
	34
	428
	1724
	50

	Bushbuck 
	2859
	92
	399
	1193
	4544
	11577
	50

	Bushpig 
	1357
	60
	243
	487
	2147
	4846
	50

	Cape buffalo 
	116
	41
	59
	72
	288
	1058
	200

	Cape clawless otter
	19
	3
	22
	5
	49
	116
	50

	Cape fox 
	54
	40
	37
	17
	148
	449
	50

	Cape mountain zebra 
	296
	38
	45
	76
	454
	1058
	200

	Caracal 
	29
	6
	8
	9
	52
	126
	50

	Chacma baboon 
	1255
	323
	395
	338
	2311
	5478
	50

	Cheetah 
	0
	1
	0
	0
	1
	5
	50

	Common duiker 
	4814
	758
	1529
	1526
	8627
	21777
	50

	Eland 
	140
	14
	24
	34
	213
	470
	50

	Grey rhebok 
	917
	16
	63
	186
	1183
	2393
	50

	Grysbok 
	10382
	171
	911
	2325
	13789
	28569
	50

	Hippopotamus 
	5
	0
	20
	0
	25
	32
	200

	Honey badger 
	17
	3
	4
	5
	29
	70
	200

	Klipspringer 
	1084
	385
	161
	471
	2101
	4836
	50

	Kudu 
	581
	151
	248
	211
	1191
	3277
	50

	Leopard 
	9
	2
	2
	3
	15
	37
	200

	Lion 
	12
	4
	4
	3
	23
	59
	200

	Mountain reedbuck 
	420
	112
	46
	126
	704
	1979
	50

	Oribi 
	161
	1
	8
	112
	283
	1234
	200

	Porcupine 
	5598
	1037
	1308
	1659
	9602
	22957
	50

	Red hartebeest 
	187
	101
	92
	74
	454
	1369
	50

	Reedbuck 
	7
	0
	0
	21
	28
	219
	50

	Serval 
	13
	2
	3
	4
	22
	49
	200

	Small spotted cat 
	21
	19
	15
	9
	64
	205
	200

	Spotted hyaena 
	12
	4
	4
	3
	22
	58
	50

	Spotted-necked otter
	18
	2
	6
	5
	30
	56
	50

	Springbok 
	80
	325
	215
	41
	661
	2929
	50

	Steenbok 
	558
	1583
	1081
	225
	3447
	13288
	50

	Vervet monkey 
	21720
	3999
	5147
	7195
	38061
	90504
	50

	Warthog 
	276
	180
	255
	79
	791
	2206
	50

	Wild dog 
	12
	3
	3
	3
	21
	52
	200
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Figure 24. Effectiveness of the existing and earmarked reserve system for the protection of larger mammals.

6.4.3 Representation Of Biodiversity Processes

The assessment of contribution to targets using only intact and restorable processes yielded very similar results to the assessment using the whole process (i.e. where transformed land was included). This is to be expected, since the spatial processes identified in GAENP are largely intact or restorable (only 5 % of the overall process is transformed; Table 14). Figure 25 shows the contribution that the existing and earmarked reserves make to the landscape-level processes identified for GAENP. Statutory reserves achieve over 20 % of the targeted area for all processes except the drought refuge rainfall gradients, of which 25 % is captured if the contribution made by non-statutory contractual reserves is considered.
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Figure 25. Effectiveness of the existing and earmarked reserve system for the protection of landscape level processes.

These results should not be considered in isolation from the spatial configuration of processes incorporated within the reserve system, since processes rely heavily on contiguity. The section below discusses the results of Figure 25 in conjunction with an assessment of the spatial contiguity within the existing and earmarked reserve system.

Interfaces

Upland-lowland interfaces, biome interfaces and thicket interfaces encapsulate important evolutionary and diversification processes (Section 3.2.1). There is considerable overlap between the upland-lowland and biome interfaces (38 %), which are depicted together in Figure 26 (for separate figures, see Figures 2 and 3 in Chapter 3). These interfaces are the most “land hungry” of the identified processes, but the statutory reserves perform relatively well in incorporating large, intact patches of upland-lowland and biome interfaces (Figure 25). 

Figure 26. The distribution of upland-lowland and biome interfaces in relation to the existing and earmarked reserve system. Numbers on the map are referred to in the text.

In terms of the thicket interfaces, the existing statutory reserves favour the southern portion of this interface, and miss large patches in the north-western portion of the interface (Figure 27). The land earmarked for boundary consolidation to the north-west of the existing Addo Elephant National Park (labelled 3 on Figure 27) would increase the representation of thicket interfaces in this section of the planning domain, and at the same time incorporate large tracts of overlapping upland-lowland and biome interfaces. It would also incorporate the Ongegund Bontveld, which is currently not represented in statutory reserves.

Figure 27. The distribution of thicket interfaces in relation to the existing and earmarked reserve system. Numbers on the map are referred to in the text.

Riverine corridors

The primary function of riverine corridors is to connect geographically spread biota, and therefore contiguity is a critical issue for their functioning. North-south and east west riverine corridors were identified in the GAENP planning domain (Chapter 3) and are depicted in Figure 28.

The primary function of the north-south corridor formed by the Sundays River is to link coastal and inland biota. The lower and upper reaches of this river are relatively intact, however the middle reaches flow through the towns of Kirkwood and Addo and out of the planning domain. In addition to the impact of these urban centres, the floodplain of the middle reaches is very intensively used for citrus farming. The contiguity of this river corridor is therefore broken by transformation and will need to be targeted by off-reserve conservation measures if it is to maintain its functionality. Although the upper reaches are already relatively well-protected, their conservation would be considerably strengthened by the non-statutory reserve just north-east of the existing Addo Elephant National Park (labelled 1 on Figure 28) and by the acquisition of the land earmarked for boundary consolidation in the north-west of the existing park (labelled 4 on Figure 28). In particular, it would be very valuable if the former area could be extended to include the source of the Kabouga River, a tributary of the Sundays that has been identified as the highest priority river for freshwater conservation (see CSIR/IECM/Albany Museum 2002, Part 1, Table 7, Section 6.2). Although the lower reaches of this riverine corridor are still relatively intact they are not well protected and the both the land earmarked with funding (labelled 5 on Figure 28) and the area earmarked without funding (labelled 6 on Figure 28) in the south-west would make a significant contribution in this regard. 

There are several east-west riverine corridors that cut through the inland mountains creating important linkages across the landscape for animal movement. These corridors are relatively untransformed and are well-protected by the existing statutory reserves (Figure 28).

Figure 28. The distribution of north-south and east-west riverine corridors in relation to the existing and earmarked reserve system. Numbers on the map are referred to in the text.

Sand movement corridors

The Algoa Dunefield supports a number of the critical functions described in Chapter 3, including maintenance of the dune system processes, inland movement of sand, maintenance of nutrient rich groundwater discharge and movement of animals. The core of the dunefield (labelled “Dune + 500 m” in Figure 29) is the most important area for dune system processes, while the periphery (labelled “Dune + 2000 m” in Figure 29) is the larger area around the core, which supports animal movement. 

The dunefield is relatively well protected with over 70% of the core already found within existing statutory reserves. There is however an unprotected portion (labelled 7 on Figure 29), which is earmarked for consolidation of the existing AENP boundary. In view of the fact that dunefields need to function as a contiguous system, securing this land for conservation is critical. In addition, the earmarked land (without funding, labelled 8 on Figure 29) in the east of the dunefield would improve the conservation status of the periphery of the dunefield. The periphery is particularly important for plant succession, and is currently not well-protected (44%) in statutory reserves.

Gradients: Rainfall gradients for drought refuges

A spatially-explicit surrogate for maintaining rainfall gradients for drought refuges in drought-prone habitat was derived (Chapter 3), and 25% of this process area is protected by non-statutory reserves (labelled 1 on Figure 30). The land earmarked with funding to the north-west of the existing park (labelled 2 on Figure 30) would make a significant contribution to improving its conservation status, raising the area protected to 37%. In particular, it would improve contiguity between the two disjunct patches of this habitat, and facilitate movement of animals in response to episodic rainfall events.

Figure 29. The distribution of sand-movement corridors in relation to the existing and earmarked reserve system. Numbers on the map are referred to in the text.

Figure  30. The distribution of drought refuge rainfall gradients in relation to the existing and earmarked reserve system. Numbers on the map are referred to in the text.

6.5 
IMPLICATIONS OF THIS ANALYSIS FOR DESIGN PHASE

In conclusion, the existing statutory reserve system makes a significant contribution towards protecting the biodiversity of the region, but does not protect all biodiversity features equally. Non-statutory reserves play an important complementary role, particularly for the protection of the Nama Karoo land classes and for the maintenance of drought refuge rainfall gradients. Additional land that is already earmarked for boundary consolidation will:

· Make valuable contributions to the protection of several xeric thicket land classes;

· Allow both Caracal and Small spotted cat to reach their baseline conservation targets;

· Assist in the protection of north-west thicket interfaces;

· Improve the protection of both the lower and upper reaches of the Sundays River north-south corridor; and 

· Consolidate the protection of the Algoa Dunefield.

The most important gaps in the existing and earmarked reserve systems, which will need to be addressed in the design phase of this project (see Chapter 7), include:

· The systematic representation of land class pattern, particularly for the 22 secondary land classes, which do not meet their baseline targets. It will also be particularly important to focus on estuarine habitat, which is currently not protected at all.

· Protection of mammal species that have the potential to reach either their conservation targets or a population of at least 50 individuals within the planning domain.

· Protection of the middle reaches of the Sundays River north-south corridor, which will probably need to be targeted by off reserve conservation measures.

This analysis indicates that the planning domain is not large enough to effectively conserve these ten mammal species, and considerations should be given to expanding the planning domain in the future.






















11 All land classes shown here have a baseline target equal to 10 % of their Pre-European area, except for the Witrug Spekboomveld, which has a baseline target of 20 % (see Section 5.3.1 for a detailed description of how the baseline target for land classes were derived).


12 Highlights indicate mammals for which baseline targets cannot be achieved in statutory reserves


13 Highlights indicate mammals for which targets can be achieved once non-statutory and earmarked reserves are taken into consideration


14 Highlights indicate mammals for which targets cannot be achieved in the GAENP planning domain






