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Abstract

Broennimann O., Vittoz R, Moser D. and Guisan A. 2005. Rarity types among plant
species with high conservation priority in Switzerland. Bot. Helv. 115: 95-108.

We investigated the ecogeographic characteristics of 118 Swiss plant species listed
as those deserving highest conservation priority in a national conservation guide and
classified them into the seven Rabinowitz' rarity types, taking geographic distribution,
habitat rarity and local population size into aecount. Our analysis revealed that species
with high conservation priority in Switzerland mostly have a very restricted geographic

distribution in Switzerland and generally occur in rare habitats, but do not necessar-
ily constitute small populations and are generally not endemics on a global scale. Moreover,

species that are geographically very restricted on a regional scale are not generally

restricted on a global scale. By analysing relationships between rarity and IUCN
extinetion risks for Switzerland, we demonstrated that species with the highest risk of
extinetion are those with the most restricted geographic distribution; whereas species
with lower risk of extinetion (but still high conservation priority) include many regional

endemics. Habitat rarity and local population size appeared to be of minor importance

for the assessment of extinetion risk in Switzerland, but the total number of
fulfilled rarity criteria still correlated positively with the severity of extinetion risk. Our
Classification is the first preliminary assessment of the relative importance of each rarity

type among endangered plant species of the Swiss flora and our results underline
the need to distinguish between a regional and a global responsibility for the conservation

of rare and endangered species.

Key words: Rabinowitz' rarity types, conservation practice, extinetion risk,
geographic distribution, rarity assessment, vascular plants.

Introducton

In the effort to conserve biodiversity worldwide, resources are often directed
toward protecting rare species since these are assumed to undergo the highest risk of

95



96 Olivier Broennimann et al.

extinetion (Gaston 1994). But is this assumption true? To answer this question, it is first
necessary to define "rare" species, which is a non-trivial issue. Each researcher or prac-
titioner probably has his own intuitive definition of what makes a species rare in the
landscape (Gaston 1994), and there is no universal definition and measure of rarity.
Depending on how it is defined, rarity may relate differently to extinetion risk, so that
an explicit and appropriate definition is essential if conservation priorities are based on
rarity. The explicit definition of rarity is also important in studies that try to explain
why species are rare, e.g. by comparing traits of rare and common species (Bevill and
Louda 1999; Murray et al. 2002; Lavergne et al. 2004; Pohlman et al. 2005) or by search-
ing for factors that limit the abundance of individual species (Schemske et al. 1994;
Yates and Broadhurst 2002; Burne et al. 2003; Evans et al. 2004; Yates and Ladd 2004).
The fact that no single cause of rarity has been identified by these studies may be due
to the many forms that rarity can take in nature.

The simplest way to assess the degree of rarity of a species is to quantify its
geographic distribution. Two measures applied by the IUCN (2001) are the extent of
occurrence (EOO; area in Square kilometers of the minimum convex polygon including

all known populations of a species) and the area of oecupancy (AOO; sum of kilo-
meter plots containing populations). These measures are easily applicable and require
little information about the species, but they do not take into aecount the different
forms of rarity that exist in nature. For example, the IUCN criteria cannot be used to
compare the rarity of two endemic Alpine species, Artemisia nivalis (a species forming
very small populations and restricted to Drabion hoppeanae communities at 3000 m
a.s.l.) and Carex baldensis (which forms large colonies in several Vegetation types).
Both species have approximately the same EOO and AOO but their demographic and
ecological characteristics are completely different, so that A. nivalis is actually much
rarer than C. baldensis.

A more comprehensive measure of rarity has been proposed by Rabinowitz (1981;
Rabinowitz et al. 1986), who defined seven rarity types based on a (i) geographic ränge,
(ii) habitat specificity and (iii) local population size (Tab. 1). Species are rare if they
have a restricted ränge, if they occur only in one or few specific habitats, and/or if their
populations are always small. Species fulfilling two or three of the criteria are particularly

rare, those fulfilling none of the criteria are common (Tab. 1). Rabinowitz'
Classification has been applied to numerous taxa and locations in the world (Kattan 1992;
Arita 1993; Saetersdal and Birks 1997; Pitman et al. 1999; Yu and Dobson 2000).

Rabinowitz' rarity types also lead to a more differentiated view on the relationship
between rarity and extinetion risk (Gaston 1994) in that the type of rarity may determine

how endangered a species is. If so, measures to conserve biodiversity should not
focus on rare species in general but more speeifieally on those with certain rarity
features. Furthermore, as the rarity criteria can be assessed at regional scale (e.g. one
country) or global scale (worldwide), they may lead to different priorities for the
conservation of regional and global biodiversity.

In this study we characterise the rarity of 118 plant species from the Swiss flora,
which have been selected as those deserving highest conservation priority in Switzerland.

We address the following specific questions: (1) What types of rarity characterise
these species with high conservation priority? (2) How does rarity relate to extinetion
risk across this set of species? (3) Do species that are geographically restricted at a
regional scale also have a restricted distribution at global scale? We finally discuss
some implications for the regional versus global conservational responsibility for rare
and endangered species.


























