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7. General Discussion 

The need for conservation areas, in which biological diversity can be protected from external 

anthropogenic tlu'eats, is becoming increasingly important (Margules & Pressey, 2000). As human 

populations and their land-use requirements expand, so natural areas in which biodiversity can persist 

become more threatened. This is of crucial importance not just for the preservation of biodiversity, but 

for the continued existence of humankind. Biodiversity provides many goods and services on which 

humans are directly and indirectly reliant, without which our survival is questionable (Ku nin & Lawton , 

1996). Protected areas in which biodiversity is conserved already exist. However, these areas arc 

inadequate both in terms of coverage and in their representation of biodiversity. The total global land 

area within conservation areas is estimated to be approximately 7.9%. In addition to thi s most of the 

current protected areas were proclaimed in a primarily ad hoc and opportuni stic fa shi on, with little 

regard for the biological patterns and processes (Pressey el 01., 1993). These areas were mainly selected 

on the basis of touri sm potential, sceni c va lues, the presence of endemic di sease and the lack of 

agricultural or forestry potential. The resultant biased representation of regional biodiversity and 

increased costs of achieving adequate representation have led to a rap id proliferation in techniques for 

the systematic selection of areas important to biodiversity conservation . These techniques aim to 

represent maximum biodiversity within minimum land area in a region and arc relativel y efficient in 

fulfilling this purpose (Williams, 1998) . However, there arc severa l obvious shortcomings in these 

procedures requiring urgent attention before these techniques can effecti vely be implementcd in real­

world conservation planning. This study thereforc sets about to identi fy many of these shortcomings and 

to address them in an effort to improve conservation planning in the Northern Province of South Africa. 

Due to the complexity of biodiversity, a complete inventory of biodiversity is gcnerally 

unattainable (Prendergast et 01., 1993). Thus thc first shortcoming identifi ed and assessed dea ls with 

ineomplete biodiversity databases, finding appropriate surrogate or substitute measu res for biodiversity 

and testing their adequacy in conservation planning. The results illustrate that indi cator taxa (taxa with 

well-known distributions and taxonomy) perform well at representing non-target taxa. Howevcr, two 

problem areas are highlighted: first, these conservation areas based on indicator taxa excl ude many rare 

and endemic species of non-target taxa; and second, the assessment techniques used for testing the 

va lidity of indicator taxa as biodiversity surrogates are varied and provide different level s of support. As 

illustrated in both Chapters 2 and 3 levels of overlap between areas of conservation importance to 

different taxa may be low but arc not an indication of the success with which indicator based 

conservation arcas represent biodivcrsity. Rather onc should look at the number of non-target species 

captured within these areas as a measure of success. Thi s is in agreement with findings by Reid (1998), 

Howard e l 01. (1998), Prendcrgast el 01. (1993) and Lombard ( 1995). Thus recommendations include the 

careful considerat ion of rare and endemic spccies, as well as the standardisat ion of assessment 

techniqucs. 

The reali sation that species arc only one level ofthc biodiversity hierarchy has prompted the usc 

180 



7. General Discussion 

of higher hierarchical levels of broad-scale environmental classes including vcgetation and land types 

(Wessels el al. 1999). The use of these fornls of data in conservation planning in thc Northern Province 

illustrate that increased success in the representation of regional biodiversity (measured as species 

diversity) comes at an increased cost to land. The results illustrate that the bcst approach is a combined 

one using both environmental surrogates as well as species data. Once aga in the cxclusion of rare and 

endemic biodiversity fcatures through this surrogate-based approach is highlighted. Finally, in a simil ar 

fashion to work by Soule and Sanjayan (1998) these results refute the reconmlended 10% protected area 

coverage, ill ustrating that thi s target results in the exclusion of many biod iversity features, particularly 

rare and endemic ones. 

Existing conservation area selection techn iques have focussed largel y on the representation of 

biodiversity patterns (alpha diversity) and not on the processes responsible for these patterns or turnover 

in the patterns (beta diversity) (Rodri gues et al. 2000). In addit ion, not many of the cxisting techniqucs 

include measures of threat into conservation planning (Wessels el al. 2000). The study addresscs these 

shortcomings through the inclusion of environmental and species grad ients, bcta diversity patterns and 

land-usc thrcats into conservation area selection, maki ng thcse techn iques more useful conservation 

tools. These improvements in conservation planning unfortunately imposc increased land costs, but the 

use of off-reserve manage ment in the human matrix, rathcr than fo rmal protection, can al leviate some of 

these demands. In recognition of the fac t that current land-usc patterns are not static and will expand, 

natural areas of hi gh suitabili ty for altemate land-uses (e.g. culti vation, forestry and min ing) are 

identifi ed and appli ed to conservation planning in the Northern Provi nce. 

Finally, all the methods developed in thi s study arc used to identi fy areas of high importance to 

biodiversity (areas of high biodiversity val ue). However, the rea lity of the situation suggests that not all 

of these areas will receive inmlediate conservation attention. Therefore, the final analysis sets out to 

pri oritise these areas of high biodiversi ty value using threat va lues of current and future land-usc th reats 

in an effort to identify those areas requiring immediate conservation attention. 

Although thi s study goes a long way towards addressing many weaknesses highlighted in 

conscrvation planning techniques, there are still several problems encountered within th e study that 

deserve mention. These shortcomings have implicati ons for conservation planning and must be 

considcred before implementation of the techniques in real world conservation planning scenari os. 

Several of these weaknesses are discussed in the introduction and include the lack of presence/absence 

species distribution data, selection unit size and the resol ution of environmental and biological surrogate 

data. The ideal fo rm of data for the identification of areas important to biodiversity conscrvation is 

presence/absence spccies distribution data, where all areas in the region of interest have bccn su rveyed 

for the presence of all species. Obviously these data arc vcry labour intcnsive to obtain and arc 

subsequently scarce. The only such database for the Northern Province is the Bird At las Databasc 

(Harri son, 1992). Thc other databases are presence-only databases, including the manullal and butterfl y 
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databases. The major problem with datasets of thi s kind is the potential for false absenees and therefore 

the possibility that areas of high conservation value may be exel uded from conservation areas and areas 

of low value may be included. Therefore most of the study employs the bird data on ly, however there 

are sections that require data on other taxa (e.g. indicator work). This requirement, as well as the fact 

that the other datasets can sti ll make an important contribut ion to conservation planning makes the 

inclusion of the other presence-only databases in parts of the study necessary. Thi s is done , howcvcr, 

with full knowledge of these datasets' shortcom ings and any conservation outcomes are treated with 

caution. Similarl y the mapping of the vegctation and landtypcs is at a very coarse scale, but once again 

this is thc best data avail ab le and to exclude it from conservation planning would have more serious 

consequences for biodi versity conservation. Thus all of these shortcomings associated with the 

biological and envi ronmental data were undcrstood, acknowledged and takcn note of in any 

recommendations. But until better databases arc ava ilable, these data form an essent ial, albeit nawed, 

component of conservation area selection. 

The selcction units employed withi n the study arc quarter degree grid squares (QDS's) with an 

average size of 600-700kn,'. Thi s is a large size for conservation planni ng, as thi s area can contain a 

multitude of different habitats and species within one grid sq uare. To treat this then as one homogenous 

unit is very simpli stic and mi sses out on a lot of heterogeneity. In addition many conservat ion areas are 

smallcr than this planning unit size. Because of the heterogeneity present within the grid cell one cannot 

assume that a conservation area placed anywhcre within that cell will capturc and protect all 

biodivcrsity found within it. Therefore although these uni ts are useful for assessi ng some of the 

questions posed in the study, they are not realistic planning uni ts for conservation. Once again the 

limitat ions of the data avai lable imply that we either have to work with the data avai lable or sit back and 

wait for better data to become avai lable. The latter option seems unadvisable considering the plight that 

much of biodiversity is in at the moment. One potential solution to this problem of the planning uni ts 

(QDS's) is to reali se the problems associated, the limitations this places on any conservation outputs, 

and investigate the areas identified at this sca le at a more loca l scale (Wessels e l al., 2000). This was the 

approach taken by the study. Grid ce ll s were used to identify areas of biodiversity co nscrvation 

importance with in the Northern Province. This set of grids is however not a final output of thc 

conservat ion area selection procedure, it highlights areas which must then be investigated at the local 

scale in order to identify regions withi n the QDS's where conservation or off-reserve management in 

essential. 

In conclusion, although the field of conservation planning is beset by weaknesses and 

inadequacies, it is sti ll an essential component of effective biodiversity conscrvation . This thesis has 

succecded in addressing many of these shortcomings, thereby contributing towards thesc techniques 

becoming real-world conservation tools. There arc however still many problems with the techniques 

outlined above. This does not inva lidate the techniques, it merel y argues a degrec of caution in the 
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implementation of the techniques and requires additional local scale work. This does, however, illustrate 

that there is still much work to be done in the field of conservation planning, from the collection of data 

all the way to the implementation and management of the area selected. In the South A frican context, 

with shortages of conservation resources and funds, as well as land redi stribution issues, conservation 

planning faces many difficulties. Therefore, the need to make these procedures as flexible , efficient, 

transparent and reali stic as possible is essential. The role of off-reserve conservation areas is one that 

should also be in vestigated as a potential means for addressing these difficulties and ensuring the 

persistence of biodiversity in one of the world's most biodiverse regions. 
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