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Abstract

Endemics are used as indicators of conservation importance because of their limited distri-
bution ranges and thus risk of extinction. Environmental impact assessments therefore often
use endemics to identify environmentally sensitive areas and to guide development decisions.
However, endemic-rich countries such as Namibia will need to go beyond national level en-
demism to develop appropriate criteria for the protection and management of endemics in the
course of development projects. With the aim to achieve greater transparency in environmental
assessments, a tool is introduced which uses level of endemism appropriate to the impact area
and a selection of red list criteria to determine appropriate management actions.
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Introduction

Because of their limited ranges endemics are often used as indicators of conservation impor-
tance. Conservation planning, for example, relies on information about their distribution to
determine conservation priorities (e.g. Lovett ef al. 2000; Cavieres et al. 2002; Allen 2007).
Nowadays biodiversity assessments form an important part of the environmental assessments
process and endemics are often used to identify and delineate environmentally sensitive
areas and to guide development decisions (Koziell & Omosa 2003; Slootweg & Kolhoff
2003; Wegner et al. 2005). However, in developing countries the information on endemics
is often only available at a national level, as field work has not been sufficient to obtain a
good understanding of the distribution and abundance of endemics in the area in question
(e.g. Barnard 1998; Simmons et al. 1998). While coarse resolution data may be adequate
to undertake regional assessments and investigate broad patterns (e.g. Cowling & Lombard
1998; Taplin & Lovett 2003); it poses challenges when trying to use endemics to influence
management decisions at a local level. The question for environmental practitioners arises
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regarding management actions to prescribe when endemics are affected by proposed devel-
opments. Unlike some countries (e.g. EPA Western Australia 2009), there are no guidelines
in Namibia how to define “species of conservation importance”, definitions vary widely and
different approaches are used. Does the mere occurrence of an endemic plant or animal at the
site to be developed warrant to stop the development, for example (Business and Biodiversity
Offsets Programme 2009)? Or can mitigation measures be developed and implemented for
all endemic species? Can all impacts on endemics be managed to assure minimal damage?
Only few environmental assessments in developing countries which incorporate biodiversity
aspects have successfully implemented mitigation measures, because the technical, ecological
and economic feasibility of the suggested measures are not sufficiently evaluated (UNDP,
UNEP & GEF 2001). Prioritising target species for interventions is one way of ensuring that
appropriate measures are developed.

Besides maintaining ecologically functioning ecosystems, the ultimate purpose of environ-
mental management actions related to biodiversity, is to avoid losing entire species, and to
minimise the impact on species of conservation importance (Matsuda 2003; BBOP 2009). The
likelihood of this to happen, increases as the distribution range of a species becomes smaller.
Small distribution ranges occur naturally (Magurran & Henderson 2003), or are often created
by human activities encroaching on habitats that contain many species associated with a certain
type of habitat (Millennium Ecosystem Assessment 2005). Sessile endemic species, such as
endemic plants in the terrestrial- or benthic organisms in the marine context are thus always
candidates for special protection or management actions during environmental assessments
(Tyler-Walters et al. 2008). Typically, endemics are used during environmental assessments
(1) to identify sensitive habitats, often delineated as “no-go” conservation areas to be kept
out of bounds during the development of a site, (2) to develop special species management
- (e.g. translocation and restoration) and monitoring plans for the affected endemics, or (3)
to develop suggestions for more detailed study, if available information is believed to be too
fragmentary.

In endemic-rich areas, such as the Namib Desert (Robinson 1978; Werger 1978), endemics
always occur in the area to be assessed (e.g. Burke 1997; Mannheimer 2006) and developing
management actions for all of these is neither feasible, nor warranted, unless there is a risk
of extinction of certain species. Prioritising these will help to develop feasible management
actions. This study with examples from the Namib Desert illustrates how using different levels
of endemism can facilitate identifying priority species and provides a practical tool for using
level of endemism in biodiversity assessments.

Materials and Methods

Study area

The Namib Desert on southern Africa’s west coast stretches for just over 1,000 km from south
of the Orange River in South Africa to southern Angola. Two contrasting climate regimes
reign in the Namib Desert. The southern hemisphere’s temperate cyclone system influences
the south and this area receives winter rains regularly. The vegetation there is typical of
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southern Africa’s Succulent Karoo Biome (Burke et al. 2002). The central and northern part
of the Namib Desert, however, falls within southern Africa’s summer-rainfall regime and the
vegetation is characterised by ephemeral grassland and localised patches of shrubland (Jiirgens
et al. 1997). The high level of endemism typical of the Succulent Karoo Biome (Cowling &
Hilton-Taylor 1999) is also reflected in the southern Namib, particularly amongst plants. The
central and northern Namib on the other hand, harbour lower numbers of endemic species,
but endemics are often very abundant, forming the dominant vegetation (Burke 2007).

Data analysis

Plant species lists from environmental assessments for mining developments across the Namib
Desert were analysed with regard to occurrence of Namibian, Namib and local endemics as
well as near-endemic plant species. The sites ear-marked for mining developments were,
from south to north: Sendelingsdrif, Skorpion and Pocket Beaches (all three southern Namib)
and Rossing and Trekkopje (both central Namib). Based on the investigation of distribution
records from published sources (Craven 2002), the National Herbarium’s plant specimens
database and own observations, different levels of endemism were assigned to the recorded
plant species. Namibian endemics were defined as occurring within Namibia’s political borders
and near-endemics as occurring in the Gariep Centre and Kaokoveld centres of endemism as
described by van Wyk & Smith (2001), but within the borders of the Namib Desert. Namib
endemics were defined as occurring in the Namibian part of the Namib Desert and local
endemics as occurring within the central or southern Namib respectively, following Giess’
(1971) definition of subdivisions of the Namib Desert. Comparisons between different levels
of endemism were made.

Development of assessment tool

An assessment tool to link level of plant endemism with management actions was developed,
using the guidelines of the South African National Biodiversity Institute (Driver et al. 2009)
as a basis, but adapted to the Namibian situation. This takes the status of biodiversity knowl-
edge as well as the nature of Namibia’s flora into account. In the Namibian context level of
endemism is considered the base criterion, because (1) endemism is one of the key aspects of
Namibia’s flora, and (2) Namibia’s red list for plants (Loots 2005) would require some further
refinement to make it useful for this purpose. For example, many “rare” species (IUCN 2001)
have presently not been assessed. Therefore endemics provide a more robust indicator.

Prioritisation using endemics

A total of 624 plant species were included in the analysis. Overall, 36 local endemics, 13
Namib endemics, 45 Namibian endemics and 66 near-endemics were counted. The southern
Namib sites (Sendelingsdrif, Skorpion and Pocket Beaches) harboured by far the most local
endemics, including coastal endemics such as Eremothamnus marlothianus and Marlothiella
gummifera as well as inland endemics such as Bulbine namaensis and Pteronia pomonae.
Only five local endemics were present at the central Namib sites, including the succulents
Aloe namibensis and Hoodia pedicellata.
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As expected, the percentage of endemic plant species at different levels of endemism varied
across sites (Figure 1). At the three southern Namib sites (Sendelingsdrif, Skorpion and
Pocket Beaches) only local endemics and near-endemics were recorded. The two central
Namib sites, however, show marked differences between levels of endemism (Figure 1).
With regard to risk of extinction only local, and under certain circumstances Namib- and
near-endemics would possibly be threatened by developments, and these are therefore
important indicators for environmental assessments.

Figure 1: Percentage plant endemics at different sites across the Namib Desert (local endemics =
occurring in southern Namib or central Namib only; total species included in analysis: Sendelingsdrif:
41, Skorpion: 192, Pocket Beaches: 70, Réssing: 138 and Trekkopje: 183).
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Endemics and management actions in Namibia

Environmental assessments, particularly in the developing world, suffer from lack of trans-
parency when it comes to assessing impacts on biodiversity (e.g. Ortega-Rubio et al. 2001;
Mandelik et al. 2005). There is much debate regarding suitable indicators for biodiversity
assessments (e.g. Lunt 2003; Cabeza et al. 2007) and how best to integrate these in the
environmental assessment process (Wegner ef al. 2005; Business and Biodiversity Offsets
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Programme 2009). Avoiding the risk of extinction is the overarching goal and therefore
endemics are good indicators during the environmental assessment process, provided that
the level of endemism is appropriate to the impact area. A standard process of categorisation
achieves greater transparency and, at a broad level, comparisons can be made across sites. One
example of such a standard process is the biotope method, which arose out of the necessity
to incorporate a measure of impacts on biodiversity in life-cycle assessments across different
operations (Kylédkorpi et al. 2005), and which was then further developed with emphasis on a
framework approach which takes site-specific conditions into account (Burke et al. 2008). In
this approach levels of plant endemism constituted one important criterion in the biodiversity
evaluation process at the landscape level.

Systematic approaches to the environmental assessment process are thus crucial to achieve
greater transparency. With the purpose to introduce more transparency in environmental and
biodiversity assessments in Namibia, recommended management actions related to level
of endemism, and incorporating selected red-list criteria, are introduced (Table 1). The tool
provides a 2-step process, whereby the level of endemism facilitates the narrowing down
of species lists to those requiring more in-depth study. For those, the “additional criteria”
require information on subpopulation, number of known sites and number of individuals.
Good distribution records are the basis for undertaking such assessments with a reasonable
level of confidence (e.g. Fraser et al. 2003), and this often poses a challenge in poorly col-
lected areas. However, where such information is available, such as in the Namib Desert
where information on distribution of plant species can be obtained from national databases,
incorporating greater levels of detail regarding endemics is feasible.

Table 1: Guidelines for developing management actions based on a 2-step process using level of
endemism in Namibia and additional criteria commonly used in red list assessments.

Level o.f Additional criteria Recommendation

endemism

Local Species range < 2000 km? No further loss of natural habitat
Namib (1) Subpopulation affected not Limited habitat loss permitted, but

within threatened ecosystem or (2) restoration of viable population or offset

not known from less than 10 sites or  required (e.g. effective protection of

(3) not less than 1000 individuals of adequate number of subpopulations)

this species exist.

If tliieeeslntonym of one of the above No further loss of natural habitat

Namibia g%%population affected not within Limited habitat loss permitted
threatened ecosystem

If the antonym of above applies No further loss of natural habitat
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Near-endemic Species range < 2000 km? No further loss of natural habitat

Species range > 2000 km? and (1) Limited habitat loss permitted
Subpopulation affected not within

threatened ecosystem or (2) more

than 1000 individuals of this species

exist or (3) known from more than

10 sites

If the antonym of (1), (2) or (3) No further loss of natural habitat
apply

Applying the tool to the case studies presented, no loss of habitat would be permitted for 2
plant species at Sendelingsdrif, 12 at Skorpion, 17 at Pocket Beaches, 1 at Rossing and 4 at
Trekkopje, if a species range of less than 2,000 km? is assumed for all these species. This
would, however, need to be determined for all these species and is considered feasible for the
numbers affected. An additional Namib- and near-endemic 10 plant species at Sendelingsdrif,
18 at Skorpion, 12 at Pocket Beaches, 16 at Rossing and 23 at Trekkopje, would require fur-
ther investigation with regard to the type of ecosystem affected, the number of sites recorded
elsewhere, the position of subpopulations and a statement whether the number of individuals
per species can reasonably be assumed to exceed 1,000. The number of species requiring such
further information is not excessive in any of the study areas. At Rossing a further 17 and at
Trekkopje 28 Namibian endemics affected by the development would have to be evaluated
with regard to their position in a threatened ecosystem.

Current practice

In the central Namib prioritising management actions for species with the most limited ranges
has, for example at Rossing Uranium, resulted in a field-based, detailed red-list assessments
and species management plans for the most critical species (Loots 2009). A transboundary
red-list assessment for a very rare, near-endemic was also initiated and supported by Namdeb
at Sendelingsdrif. However, this did not follow a process of prioritisation based on level of
endemism, but was based on the fact that limited distribution records existed for one species
that would be affected by the proposed mine and thus, following the precautionary principle,
a significant threat to the plant had to be assumed (Burke 2004). In this case eliminating near-
endemics from further prioritisation for management actions would have been risky, as the
threat of extinction of a species existed before further field work indicated a wider distribution
of the near-endemic plant. However, the guidelines in this paper would have identified these
species for further investigation.

Conclusion

More transparency in biodiversity assessments can be achieved, if clear criteria are used for
selecting appropriate indicators and prioritising target species for intervention. Because of
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their limited range and thus greater risk of extinction, plant endemics are useful indicators,
and a combination of level of endemism and selected criteria used in red list assessments, is
proposed as a practical tool to prioritise.
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