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Introduction

the 2002 World Summit in
Johannesburg, the Convention of Biological Diversity
(CBD) called for a decrease in the rate of biodiversity
loss by 2010 (www.biodiv.org/2010-target).
However, a 2003 UK Royal Society report on
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“Measuring Biodiversity for Conservation” discussed
the lack of satisfactory measures of biodiversity, and
the difficulty in accurately reporting the loss of biodi-
versity by 2010. Even more pressing is the need to
obtain reliable measures of extinction risk in order to
prioritise proposals to reduce the rate of biodiversity
loss. The World Conservation Union (IUCN) defined
a set of categories for conservation status supported
by decision rules for assigning species to these cate-
gories (IUCN 2001). These rules have received inter-
national acceptance and have become one of the most
important set of tools for making decisions in conser-
vation biology. However, assigning species to one of
these categories often requires large amounts of data
and extensive fieldwork. For most species these data
are not available, and are not easily obtained; often
the only available data are a “handful” of sighting
records, both from the field and as records in speci-
men-based collections (Solow & Roberts 2003). This
is related to the level of uncertainty involved and
applies to the prediction of future events, to physical
measurements already made, or to the unknown.

It is estimated that there are around 2.5 billion
specimens in biological collections. However, the
potential contribution of natural history collections
has gone largely unnoticed by the public and poli-
cymakers (Suarez & Tsutsui 2004). These records
provide information on the distribution of taxa
through time and space, and represent primary, ver-

ifiable observations. The value of this information
is growing with the demand for rapid and inexpen-
sive conservation assessments (Shaffer et al. 1998,
Willis et al. 2003). In addition, demand is also
growing for the data to be provided over the inter-
net (e.g. www.gbif.org) as part of the CBD’s policy
of open access and benefit sharing.

There is therefore a need for the development of
statistically rigorous methods for the production of
conservation assessments from limited data, partic-
ularly those found in biological collections. Several
methods have been developed which provide a
probabilistic basis for an extinction hypothesis
based on such sighting records (Solow 1993a,
1993b, Roberts & Solow 2003, Solow & Roberts
2003, 2006; Mclnerny et al. 2006, Solow 2006,
Solow et al. 2006a, 2006b). These methods depend
on sighting records of a species arranged as an
order statistic (¢] <y < ... <¢t,) within some time
period, 7. To make use of these methods it is nec-
essary to have an understanding of the collection
process itself. Therefore, any attempt to use biolog-
ical collections to draw inferences about species
conservation needs an understanding of the collec-
tion process itself (Mclnerny et al. 2006, Solow &
Roberts 2006, Roberts & Solow submitted). Care
must therefore be taken to avoid bias due to sam-
pling effects when inferring the conservation status
of a species. This bias can vary considerably
between taxa and geographical regions, one such
form of bias is through access to specimens
because of CITES (Convention on International
Trade in Endangered Species). For example, to
meet the 2010 target conservation assessments are
required, one possible method is to assess those
species that collectively best represent global
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diversity patterns. The family pairing of the
Orchidaceae and Gramineae has been show to have
the highest correlation coefficient with global
genetic diversity (1 = 0.973) (Nic Lughahda et al.
2005). However, given the bias, resulting from
CITES regulations, on the accumulation and move-
ment of Orchidaceae specimens (Roberts & Solow
submitted), this may not be possible. Although
CITES has enjoyed undeniable success, a long-
standing concern in scientific circles, which has
now been confirmed (see Roberts & Solow submit-
ted), has been that CITES impedes the cross-border
movement of scientific specimens. This concern is
heightened as other international efforts to con-
serve biological diversity move forward i.e.
Convention on Biological Diversity’s and its impli-
cations for access and benefit sharing.

Another form of sampling bias can occur when
comparing the distributions of two or more species
based on collections containing different numbers
of individuals. The relative paucity of specimens of
some taxa may be related to the lag between the
time of discovery and the time it takes for speci-
mens to accumulate in collections. If sampling
effort is consistently lower for recently identified
taxa, there will be a tendency to underestimate key
conservation parameters such as size ranges (Solow
& Roberts 2006).

An Example

Solow and Roberts (2006) compared the number of
locations two species of Phragmipedium from
Ecuador are found at based on herbarium specimens.
P. longifolium (Warsz. ex Rchb.f.) Rolfe has a wider
distribution with 8 localities compared to P. hirtzii
Dodson with 6. However, the distributions are based
on a total of 18 specimens for P. longifolium whereas
only 10 for P. hirtzii. This difference may be related
to the fact that P. longifolium was described in 1852,
136 years before P. hirtzii which was only described
in 1988. This means that there has been 136 more
years to accumulate data on P. longifolium, such as
the distribution, or rather a 136 year difference in
sampling effort. If the sampling effort were the same,
the expected number of locations for P. longifolium
would be around 5.3 rather than 8.
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Discussion

These considerations beg the larger questions as to
why taxa are discovered when they are? And whether
conservation and biodiversity prioritisation reflect a
level of conspicuousness and accumulation of knowl-
edge? Perhaps even more importantly for conserva-
tion biology is whether what we are recording is even
representative of the underlying biodiversity? For
instance do human tend to find large species more
frequent than small species? Or do we see red-flow-
ered species then say white? Answering these ques-
tions is particularly important given the time and
money currently being spent on ‘rapid biodiversity
assessment’. Apart from a few papers on conspicu-
ousness (Gaston & Blackburn 1994, Gaston et al.
1995a, 1995b, Allsop 1997, Collen et al. 2004), there
has been very little work in these areas, and even less
on the link between this area of research and conser-
vation assessments.
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