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Abstract: Georeferenced distributional databases for vascular plants, some vertebrate groups, and 
many insect taxa have been used to prepare maps that show rarity and richness biodiversity 
hotspots in British Columbia. These hotspots are coincidental for the various terrestrial taxa, and 
the rarity and richness hotspots also coincide. The opportunities and challenges this poses for 
biodiversity conservation are discussed. 
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Introduction 
 

British Columbia (B.C.) has a great diversity of ecosystems and habitats (Meidinger and 
Pojar 1991). As a result, B.C. has a rich biota (Cannings and Cannings 1996) and greater 
biodiversity than other provinces of Canada. 

One of the three main objectives of the Convention on Biological Diversity (CBD) is to 
conserve this biodiversity. Article 7(a) of the CBD calls for the identification of the components 
of biodiversity that are important for its conservation. Within the Canadian Biodiversity Strategy, 
Strategic Direction 2.4(c) calls for the conducting of biological inventories based upon a number 
of criteria, including threatened and endangered species and areas of high diversity. 

In British Columbia, the Protected Areas Strategy (PAS) Gap Analysis Workbook (Province 
of British Columbia 1993) requires the mapping of rare/endangered species’ occurrences. Step 1 
in the PAS Goal 2 calls for the identification of sites of high species richness. Scott et al. (1987) 
note that focusing on species-rich areas offers the most efficient and cost-effective way to retain 
maximal biological diversity in a minimal area. 

Hotspots are increasingly being delineated to help set priorities for biodiversity conservation 
(Reid 1998). The term ‘hotspot’ was used by Myers (1988, 1990) to indicate regions of the world 
that combine particularly high species richness, endemism, and threat. This concept of hotspot 
was followed by Mittermeier et al. (1998); however, the term ‘biodiversity hotspot’ is now most 
commonly used with reference to regions of high species richness at a more confined geographic 
level (Reid 1998). As such, the term has been used, for example, in terrestrial areas of Europe 
(Prendergast et al. 1993; Williams et al. 1996; Williams, Humphries et al. 2000; Araújo and 
Williams 2001), the United States (Dodson et al. 1997), Australia (Curnutt et al. 1994), and 
Africa (Lombard 1995; Howard et al. 1998; Williams, Wisz et al. 2000), as well as in tropical 
marine areas (Roberts et al. 2002). 
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One important question asked in many conservation biology studies, and relevant in British 
Columbia, is whether certain well known and easily surveyed taxa can be used as surrogates for 
overall biodiversity. To date, both positive and negative relationships between taxa have been 
discovered (Reid 1998; Harcourt 2000; Vessby et al. 2002). Possible reasons for these varied 
results include differences in the type of diversity estimate used, the selection of taxa, and the 
temporal and spatial scales at which the studies were performed (Flather et al. 1997). 

The aim of the research summarized herein was to determine the location of rarity and 
richness biodiversity hotspots in British Columbia, and to see if these coincide in a range of taxa. 
Since additions to the databases are being made, and because results are preliminary, no actual 
maps are included in this short paper. 
 
 
Materials and Methods 
 

Computerized databases on recorded species’ occurrences for a broad range of well studied 
taxa in British Columbia were obtained or developed, and georeferenced. Occurrences and 
hotspots were mapped using ArcView GIS and WORLDMAP (Williams 1996), the latter custom 
modified for the province by Dr. P. Williams of the Natural History Museum in London. 
Mapping was done at a 1:50,000 scale. 

Data were obtained for COSEWIC-listed (endangered, threatened, and special concern) 
species (COSEWIC 2003), provincial red-listed (endangered or threatened) species (CDC 2004), 
and terrestrial and freshwater invertebrates listed as potentially rare and endangered (Scudder 
1994, 1996). Total species richness analyses were based on data obtained or developed for 
vascular plants, small mammals, reptiles, amphibians, freshwater fishes, dragonflies and 
damselflies (Odonata), stoneflies (Plecoptera), true bugs (Heteroptera), butterflies (Lepidoptera), 
neuropteroid insects (Megaloptera, Neuroptera, Raphidioptera), carabid beetles (Coleoptera: 
Carabidae), and diaptomid copepods (Crustacea). We are still seeking and assembling data on 
birds, large mammals, and more groups of insects and other invertebrates, as well as nonvascular 
plants. We also have an expanding database on alien species. 

In this presentation, I consider only the terrestrial biota; however, it should be noted that a 
wide range of taxa are covered within this category. 
 
 
Results 
 

The results of the rarity analyses show that hotspots occur in three main areas, namely the 
South Okanagan, the Lower Mainland, and southeastern Vancouver Island plus the Gulf Islands. 
The rarity hotspots for the many taxa are coincident. 

Results of the total richness analyses for all the terrestrial groups studied show that these 
same three areas of the province are also the richness hotspot areas. Here again, the richness 
hotspots for the various taxa are coincident. 
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Discussion 
 

The situation with respect to the coincidence of hotspots in British Columbia thus appears to 
be quite different from that reported by Prendergast et al. (1993) in Britain. These researchers 
found that in the British Isles, the richness hotspots for the different taxa did not coincide. The 
authors also noted that the rarity hotspots for taxa did not coincide with the richness hotspots. 

The reason for the difference in British Columbia may, at least in part, relate to the nature of 
the terrain and the very different ecosystems, vegetation, and habitats that occur across this 
terrain. Much of British Columbia is either high elevation alpine or coniferous forest. There are 
few low elevation areas and few grassland habitats. It is clear that the rarity and richness 
biodiversity hotspots are in these latter areas. 

These same lowland and grassland areas are experiencing ever expanding urban development 
along with consequent loss and fragmentation of habitat. These areas also have little land area set 
aside as protected areas that can function for biodiversity protection. The general lack of 
coincidence of the top rarity hotspots with protected areas in British Columbia has already been 
documented (Scudder 2003). The mapping we have done shows that, not unsurprisingly, the high 
rarity and richness hotspots also coincide with alien species hotspot areas. 

These circumstances pose major challenges for biodiversity conservation. In the South 
Okanagan, Lower Mainland, and southeastern Vancouver Island and the Gulf Islands, there are 
few opportunities for adding additional protected areas. Most of the land is privately owned, and 
land purchase is very expensive. Even where habitat fragments remain, they are small, isolated, 
degraded, and usually invaded by alien taxa. 

There are also few opportunities left for large vertebrate conservation within these three areas 
because large reserves are now precluded. Conservation of large vertebrates will primarily have 
to be accomplished elsewhere in the province; however, there are undoubtedly still many 
opportunities to establish what Diamond (1986) calls "vest-pocket reserves". These are small 
reserves that are well suited to plants and invertebrates. Municipal, regional, and local parks, 
greenways, and golf courses could play such a role: roadsides, right-of-ways, and areas under 
power lines could also play a role. These areas can be the key to the conservation of plants, 
invertebrates, and some of the smaller and/or vagile vertebrates in the main hotspots in the 
province. Such vest-pocket reserves, in most cases, will require intensive management and habitat 
manipulation. This may not be a central focus of biodiversity conservation elsewhere in British 
Columbia, but it will have to be a main focus in these provincial rarity and richness biodiversity 
hotspot areas. Expanded education activities and committed stewardship will obviously be 
essential. 
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