Conservation Planning Framework for the GAENP – Final Report
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1. INTRODUCTION

1.1 Background 

The Addo Elephant National was proclaimed in 1931 in order to protect the last remaining elephants in the Eastern Cape Province. Since proclamation, it has been enlarged at irregular intervals to cope with the ever-increasing numbers of elephants. In 1985, the adjoining Zuurberg State Forest was proclaimed as a national park, and in 1995 it was amalgamated into the Addo Elephant National Park through an Act of Parliament. This added a new set of mountainous ecosystems to the park, and considerably increased the potential for the development of a multi-faceted conservation area. In September 1997, the Terrestrial Ecology Research Unit (TERU) at the University of Port Elizabeth published a report entitled “A proposal for a Greater Addo National Park” (Kerley and Boshoff 1997). This proposal called for the amalgamation of two large existing conservation areas (the Addo Elephant National Park and the Woody Cape Nature Reserve) and their further expansion to surrounding areas (Figure 1). This would create a large, viable conservation area that would both stimulate sustainable development and contribute significantly to the conservation of biodiversity.

The Addo Elephant National Park is already a prime tourist destination, and the proposed park would provide much-needed impetus for tourism development in South Africa’s poorest province. It would also contribute significantly to South Africa’s national conservation targets. In a relatively small area, it would conserve examples of five4 out of seven of South Africa’s terrestrial biomes ranging from arid karoo shrublands to tall coastal forests, as well as the diverse marine environment including several offshore islands with globally-significant bird and seal colonies. It is important to emphasize that three of the biomes have been identified as being under-conserved, and this area therefore contributes significantly towards both global and national conservation goals (see Box 1).

The idea of an expanded park was received with enthusiasm in many quarters, culminating in government approving the expansion in principle (DEAT 2001). In July 2000, a proposal was submitted to the Global Environment Facility (GEF) for funding support for the planning and implementation of the project. Initial funding was granted by GEF to cover the scientific and socio-economic analyses that would underpin the implementation of a Greater Addo Elephant National Park (GAENP) Conservation Project, comprising the following three contracts:

· Module 1. Terrestrial and Aquatic Conservation Planning;

· Module 2. Strategic Environmental Assessment (SEA);

· Module 3. Socio-economic and institutional assessments. 

These three contracts are intended to be complementary, and to produce a comprehensive strategic planning framework for the GAENP. The requirements of Module 1 were fulfilled by this contract, which addresses the collation of scientific data and systematic conservation planning, in order to identify priorities for biodiversity conservation in the GAENP. Modules 2 and 3 were addressed through separate contracts undertaken by Coastal Environmental Services (CES)5. 

This final report provides a detailed account of the findings of the conservation planning module. It provides information specific to the terrestrial component, building on previous reports, and drawing on information synthesized for the aquatic component of GAENP (CSIR/IECM/Albany Museum 2002), to deliver a single integrated conservation planning framework for GAENP. It will be used, together with the reports from Modules 2 and 3, by South African National Parks (SANParks) to develop a full proposal to the GEF for funding in support of the projects’ implementation.

	Box 1. National and global significance of GAENP.

Kerley and Boshoff (1997) refer to the proposed GAENP as “the most diverse conservation area in South Africa, and probably in the world.” It will contribute to conserving examples of five of the seven biomes that occur in southern Africa, as well as diverse freshwater and marine components. The landscape diversity of the GAENP is remarkable, and includes the Zuurberg range, fossil dune ridges and karst landforms, and the Alexandria Dunefield, the largest and least degraded coastal dunefield in South Africa. The key features of national and global significance are discussed below.

Bioclimatic zones and flora

· The 1989 IUCN Caring for the Earth strategy (IUCN 1989) set a target for conservation of at least ten percent of each biome or habitat type. This target, although arbitrary, faces growing acceptance worldwide. Applying this broad target to the biomes of southern Africa shows that the GAENP has the potential to make a major contribution to conservation of the thicket biome. Indeed, ten percent of the thicket biome is found within the planning domain and GAENP therefore has the potential to meet the global target for this under-conserved biome (see table below). 

· Succulent thicket is largely endemic to the Eastern Cape, and is the major component of the Albany Centre, an area rich in threatened and endemic plants, especially succulents and geophytes (Davis and Heywood. 1994, Cowling and Hilton-Taylor 1994, Hartmann 1991, Nordenstam 1969; Van Jaarsveld 1987). Owing to its botanical importance, extreme threat from overgrazing and clearing, and inadequate representation in the national reserve system, thicket is regarded as the highest conservation priority in the Eastern Cape (Hoffman and Cowling 1990).

· The north-eastern portion of the planning domain includes a fynbos and grassy fynbos element, which is an extension of the Cape Centre of endemism (Cowling and Hilton-Taylor 1994). The diversity of the Zuurberg area is ascribed to the five different vegetation types, a large number of high-level taxa, and several locally endemic species (Van Wyk et al. 1988). 

Representation of southern Africa’s bio-climatic zones (biomes) in the planning domain

(Data from Low and Rebelo 1996, southern Africa is defined as including South Africa, Lesotho and Swaziland)

Biome
Total area of biome in southern Africa (ha)
Area of biome in planning domain (ha)
% Of biome in planning domain
% Conserved nationally

Forest
726 500
45 861
6.31 %
17.89 %

Fynbos
7 711 400
44 624
0.58 %
11.86 %

Grassland
33 654 400
3 103
0.01 %
2.24 %

Nama Karoo
29 770 100
83 267
0.28 %
0.57 %

Savanna
42 621 600
410 629
0.96 %
9.80 %

Thicket
4 163 200
433 614
10.42 %
4.52 %

Total
126 899 100
1 021 097
Marine ecotypes

· South Africa has five major coastal ecotypes that require protection: rocky shores, sandy shores, offshore soft sediment, and estuaries (Attwood et al. 1997). All of these ecotypes are represented within the proposed GAENP marine protected area (MPA), while the islands can be considered as ecosystems in their own right and add further representivity. The major sandy shore ecosystems of the Eastern Cape and their associated fauna are not yet conserved adequately in South Africa (Attwood et al. 2000), and proclamation of the proposed marine protected area would make an important contribution to South Africa’s protected area system. 

· The location of the marine protected area adjacent to a terrestrial conservation area makes an important contribution to bioregional conservation management in South Africa.

Fauna

· The Addo elephants are extremely important in conservation terms, representing one of only four elephant populations (Addo, Knysna, Kruger, Zululand) in South Africa which survived into the present century.

· The AENP supports four of the Big Five already, namely elephant, black rhinoceros, buffalo and leopard, and lion will be reintroduced in the the future to create a national park which accomodates the Big Five.

· The avifauna of  GAENP  comprises a wide range of specieos (in excess of 400 species) which reflect the high diversity of habitats that occur in GAENP. This includes the occurrence of four  of southern Africa’s Big Five Eagles of the world (Black eagle, Crowned eagle, Martial eagle and African Fish eagle).

· Two of the six species of herpetofauna which are endemic to the Eastern Cape occur within the current Addo Elephant National Park, namely the Tasman’s girdled lizard Cordylus tasmani and the Cape legless burrowing skink Scelotes anguina.. The Eastern Cape has the most diverse land tortoise fauna in the world, and five species potentially occur in the area of the proposed Park.

· High levels of coastal marine fish endemicity are recorded in the area, with 34% of species endemic to South Africa. 

· The Island groups of the proposed GAENP-MPA support the largest population of the vulnerable African Penguin (43% of the global population, 51% of the South African population), endemic to southern Africa. They also support significant populations of Cape Gannet (39% of the global population, 44% of the national population), which is also endemic to southern Africa. Virtually the entire Indian Ocean breeding population of Antarctic Tern also roosts on Bird Island during the winter months. 

· A significant proportion of South Africa’s critically endangered Humpback Dolphins  (approximately 10%) frequent the area.



1.2 Approach to module 1: an overview of Systematic Conservation planning

Traditionally, systematic conservation planning has focused on representation of biodiversity patterns, such as communities, landscapes and species, without explicitly focusing on the ecological and evolutionary processes that underpin these patterns. Conserving the processes that maintain natural ecosystems often means having to secure larger areas for conservation, than would otherwise be necessary to conserve biodiversity patterns. In addition, past approaches have assumed rapid implementation of the reserve system, an assumption that is far removed from the real world where implementation is invariably gradual and ongoing biodiversity loss compromises the attainment of conservation goals. More modern approaches have also taken threats into account in determining the conservation importance of remaining areas, where areas under threat receive higher priority in terms of securing conservation status. 

Methods for incorporating these new principles into conservation planning have been developed recently, focussing on terrestrial environments. In this project, these steps have been taken further, by attempting to integrate the traditional (terrestrial) planning approaches with information from aquatic (freshwater, marine and estuarine) environments to provide a fully integrated conservation plan. To the best of our knowledge, this has not been achieved before. The seven steps in the GAENP conservation planning process, designed to achieve the broad conservation goal shown in Box 2, are described below.

	Box 2. Goal of the GAENP conservation planning process.

The goal of the GAENP conservation planning module6 is to identify options for establishing an expanded park within the planning domain that will conserve, in perpetuity, representative and viable biodiversity patterns and underlying processes within the planning domain, and to accommodate resilience to threats and environmental change. 


Step 1: Identify biodiversity pattern 

Biodiversity is observable in the landscape as patterns of communities, habitats, populations and species. Biodiversity is a complex phenomenon that can be directly measured only with difficulty. In most areas, species data are simply not available or are spatially and temporally uneven. In such data-poor environments, it is pragmatic to focus on higher-level parameters, such as habitat types, since these can be measured more easily and are less prone to sampling bias. However, certain groups of organisms or habitats or even physical parameters such as geomorphology can be used as surrogates for biodiversity. In situations where species distribution data are uniformly available and of a consistently high quality, these are logical measures of biodiversity. Locally, habitat-level surrogates for biodiversity have been used in many conservation planning studies, including the Cape Action Plan for the Environment (CAPE; Cowling et al. 1999a), and the Subtropical Thicket Ecosystem Planning project (STEP). The STEP approach (Pressey and Cowling 2001a) is followed in the conservation planning for the GAENP terrestrial component, through the mapping and analysis of land classes based on biome (sensu Low and Rebelo 1996), region, vegetation structure and dominant floristic elements. 

Step 2: Identify processes that maintain biodiversity

Conservation planning exercises commonly focus on representation of biodiversity pattern, with little or no regard to the underlying biological process that maintain biodiversity. In fact biodiversity is not static, but changes through time, on short (e.g. seasonal) and long (e.g. evolutionary) timescales. These changes are driven by biological and physical processes operating at different levels (i.e. landscape, population and species levels). Ecological processes such as seasonal migration, pollination, dispersal, and short- and long-term climate change have been considered in this study. Conservation areas must be large enough, and correctly placed to ensure that these processes can continue to function in the long term. The results of this process are stored in digital data layers that will be used in the computer analyses undertaken in Steps 4 and 5.

Step 3: Identify types, patterns and rates of threatening processes

Threats to biodiversity are represented in conservation planning by current transformation, which is measurable in the field, and future threats, which are projections of current transformation and rates of change. The focus is on threats that can be spatially represented. In this study, agriculture, grazing (pastoral farming), human settlement, mining and alien invasive plants were considered to be the major threats to biodiversity. Threats that are less spatially explicit, such as over-exploitation of resources or pollution can be addressed through specific environmental management programmes. The outcome of Step 3 is an identification of areas that are vulnerable to transformation.

Step 4: Set quantitative targets 

Conservation targets are explicit interpretations of the broad goals of a planning exercise (see Box 2 for broad goal), which are usually established in policy or by experts, implementing agencies and other stakeholders. The 1989 IUCN Caring for the Earth strategy (IUCN 1989) set a target for conservation of at least 10 % of each biome or habitat type, which is applied in this study as a minimum baseline target for each biodiversity surrogate, and is adjusted upward by the retention target that takes into account current transformation and future threats to biodiversity. Conservation targets are not static, and should be updated as new information becomes available, and especially as conservation goals and needs evolve. The conservation planning process benefits from having explicit targets that are open to debate and criticism.

The outcome of this step is a set of quantitative targets (e.g. areas of land or populations) that are required for conserving biodiversity pattern and ecological processes operating at different levels (i.e. landscape, population and species levels).

Step 5: Identification of the options for reaching targets

Strategic conservation planning hinges on identification of different options for conservation that will meet the biodiversity targets. Options are identified through the analysis of spatial biodiversity data using a computer software package (C-Plan 2001). 

The C-Plan analysis is based on ‘planning units’ (in this case, property boundaries, or the MPA) and on ‘irreplaceability’, a measure of uniqueness. In some cases, however, there are no options for conservation, and an area needs to be conserved in its entirety (i.e. the area has an irreplaceability value of 1). Areas with lower irreplaceability scores do not necessarily have lower conservation value, but simply indicate that there is considerable flexibility for reaching the conservation targets. 


Step 6: Locate and design potential conservation areas 

C-Plan is a decision-support tool that facilitates the design of conservation areas to incorporate representation of biodiversity within design constraints, such as minimizing management and opportunity costs of conservation (C-Plan 2001). First, the contribution of existing protected areas is evaluated, and then options are examined for additional areas to meet conservation targets (Pressey and Cowling 2001b). At each step of the decision-making process, C-Plan provides information on what contribution the area makes towards achieving the targets set in Step 4. It then also records the reasoning behind the selection or exclusion of an area. This makes it a very powerful and transparent tool for supporting conservation planning. 

Step 7: Prioritising additional conservation areas selected in C-Plan

Step 6 presents a flexible framework for implementation of the conservation plan through negotiations with local stakeholders (e.g. landowners). This results in the selection of potential conservation areas, with a prioritised plan for implementation. Implementation priority is assigned to the selected areas using a combination of site irreplaceability and vulnerability to threat (Pressey et al. 1996; Pressey 1999). The implementation priority derived in this step contributes towards the development of a comprehensive implementation strategy, which integrates biophysical considerations with socio-economic and management issues.

1.3 Terms of Reference for Module 1

The terms of reference for the conservation planning module were based on the steps established for systematic conservation planning (Section 1.2), and can be summarized as follows:

· Collate and capture in digital (GIS) format relevant biological and physical databases at a 1:50 000 scale for both terrestrial and aquatic environments;

· Develop necessary biodiversity process and threat data layers at the 1:50 000 scale suitable for conservation planning;

· Determine the conservation targets required to maintain biodiversity patterns and processes in the terrestrial and aquatic environments;

· Develop and draft a strategic and systematic conservation plan for the terrestrial and aquatic environments to achieve explicit targets;

· Provide cost estimates and time frames over a five year period for the implementation of proposed recommendations and projects; and

· Identify gaps in the existing information and projects requiring further investigation.

Detailed terms of reference for the terrestrial component of Module 1 can be found in Appendix 1. The reader is referred to the separate aquatic conservation planning report (CSIR/IECM/Albany Museum 2002) for detailed terms of reference for the aquatic component of Module 1.

1.4 Purpose and structure of this report

This report presents an integrated conservation planning framework for the terrestrial and aquatic environments of GAENP. Together with the final aquatic conservation planning report (CSIR/TERU/Albany Museum 2002), it supercedes and updates the findings of all the previous interim reports that have been released as part of this contract and should be used as the final source of information.

The first six chapters of this report specifically address information required for terrestrial conservation planning. This information is used in Chapter 7 (Selecting additional conservation areas) in combination with the information provided by the aquatic sub-component of Module 1 (CSIR/IECM/Albany Museum 2002), to provide a single integrated conservation framework that will ensure that the proposed expansion of the park is based on defensible conservation goals, using a systematic, replicable method. 

The structure of this report follows the steps in the conservation planning process, as outlined in Section 1.2. Thus, the general background, terms of reference and approach in this chapter is followed by Chapter 2 which focuses on biodiversity pattern within the terrestrial environment. Chapter 3 describes the key ecological and evolutionary processes that need to be conserved to ensure long-term persistence of terrestrial biodiversity. In Chapter 4, the major threats to terrestrial biodiversity are discussed and analysed. Chapter 5 describes the determination of quantitative targets for the conservation of terrestrial biodiversity pattern and process, and Chapter 6 evaluates how well the existing reserves contribute towards achieving these conservation targets. Information presented in Chapters 2 to 6 of this report for the terrestrial environment is used in conjunction with similar information synthesized for the aquatic environment, to provide an integrated conservation planning framework, outlined in Chapter 7. Chapter 8 provides information on future projects and their respective costing, and Chapter 9 concludes with prioritisation of the areas selected by C-Plan and a discussion of key challenges to be faced in the implementation of conservation projects.

A metadata report, which is accompanied by a CD of the C-Plan Database is provided as an Appendix to this report.
















Irreplaceability is a measure assigned to an area (water or land) which reflects the importance of that area, in the context of the study region, for the achievement of the regional conservation targets.








4  Or six of the seven biomes if the marginal piece of savanna that occurs along the eastern boundary of the GAENP is included.


5 Coastal and Environmental Services, PO Box 934, Grahamstown 6140, email: � HYPERLINK "mailto:CES1@imaginet.co.za" ��CES1@imaginet.co.za�, phone: 046 622 2364


6  Note that the broader goal of GAENP incorporates important socio-economic components.






