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COMMENTARY

How can you conserve species that haven’t been found?

The broad objective of systematic conserva-
tion planning is the planning of conserva-
tion actions to effectively secure the
persistence of all species; it has traditionally
focused on the development of protected
areas. If we ignore efficiency then the task is
simple and impractical — conserve every-
thing. If we cannot conserve everything,
then decisions need to be made. In theory,
to be sure that we have secured viable
populations of every species, we would need
to know, at a bare minimum, the distribu-
tion and abundance of every species that
requires conservation. This has occurred for
some vertebrate groups in some regions but
rarely for plants and almost never for any
invertebrates and micro-organisms, except
at a small spatial scale (e.g. butterflies in
some European countries). It is currently
inconceivable that we will have detailed
distribution maps for many important
components of biodiversity, like the micro-
fungi, at the scale of continents or countries,
this century (with possibly a few exceptions,
see the Swedish Taxonomy Initiative at the
Swedish Species Information Centre, http://
www.artdata.slu.se).
fostered a flowering of research in develop-
ing and testing the value of biodiversity
surrogates.

Biodiversity surrogates for conservation
planning include both known or predicted
distributions of species (taxonomic surro-
gates) and ecological classifications, such as
forest types (ecological surrogates). The
perfect taxonomic surrogate group is one
which, by ensuring the long-term persist-
ence of every species in that group, ensures
the persistence of all of biodiversity. Such a
group does not exist. However, given the
need to make timely decisions we need
surrogate groups that do a fair job of
conserving other groups. A lot of effort
has been put into testing cross-taxonomic
surrogacy (e.g. Howard etal, 1998;
Fleishman et al., 2001; Su et al., 2004) with
mixed success: some species groups some-
times deliver efficient conservation plans for
other groups of species.

This realization has
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In general, the effectiveness of one group
of species as a surrogate for another group
depends on the congruence of community
similarity between sites among the groups
considered (Su et al., 2004). The measured
effectiveness of surrogates also depends on
how the problem is formulated. Because it is
very difficult to make predictions on the
long-term persistence of species, which is
the ultimate objective, the formulation of
the problem is often simplified to a question
of representation at the present time. Given
uncertainty about existing and new distri-
butions, a group of species may even turn
out to be a bad surrogate for itself in the
future, if its future pattern of community
similarity will have little overlap with the
present one.

To use one or more groups as conserva-
tion surrogates, or to test the adequacy and
performance of surrogates, we ideally need
plausible distribution maps for entire taxa.
This presents significant problems because
there are inaccuracies in distribution maps
for known species, and in many cases there
are unknown species that, obviously, have
unknown distributions. Constructing distri-
bution maps for known species using exist-
ing data is a well-studied
conservation biology and will not be dis-
cussed further here (see Elith et al., 2006).
But how does one solve the second problem,
and develop a conservation plan for species
that have not yet been discovered?

To our knowledge Bini et al. (2006) are
the first authors to have taken the bold step
of constructing distribution maps for spe-
cies that have not yet been discovered. Their
innovative approach raises many opportun-
ities for improved systematic conservation
planning and the more accurate evaluation
of conservation surrogates.

The Brazilian Cerrado contains 131 anu-
rans, of which 20 were described in the
1990s. Diniz-Filho et al. (2005) predict that
the number of anurans in the region will
saturate at about 160 species by about 2050.
On this basis there are about 30 undescribed
anuran species in the region. Bini et al
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(2006) ask a provocative question: If we
made a conservation plan based on the
distribution of the 131 species we know
now, how would that differ from a conser-
vation plan we could make in 2050 when we
hope to know almost all the species and
their distributions? To answer this question
they needed to invent the distributions of 29
species of hypothetical anurans. They did
this and their conservation planning at the
scale of 1° cells.

The likelihood that a new species will
exist in a 1° cell will depend on the amount
of previous survey effort in that planning
unit and its suitability for anurans. Bini
et al. (2006) created a statistical model
based on work by Rangel & Diniz-Filho
(2005) that enabled them to predict the
relative chance that any cell has an
undiscovered species as a function of survey
effort, or survey effort and one of two
environmental variables (creating three sce-
narios). For each of the 29 hypothetical
species a cell was chosen as the ‘initial cell’
in proportion to this relative chance and its
range was expanded to neighbouring cells if
they were sufficiently similar with respect to
the survey effort and environmental param-
eters. By careful choice of how similar two
cells had to be for successful range expan-
sion they created, 100 times for each of three
scenarios, the distribution of each hypo-
thetical species with a median size of four
cells matching the range size distribution of
real species described since 1980. Armed
with 131 species distributions and replicates
of 29 hypothetical species distributions they
then needed to see how information about
these species would influence spatially expli-
cit conservation planning priorities.

Using the freely available conservation
planning software siTes (Possingham et al.,
2000), Bini et al. (2006) created spatially
explicit conservation priorities for the
known 131 species and compared it with
conservation priorities for all 160 species,
with the hypothetical species included.
Using their randomization process they
were able to prove that the overall priority
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for the reserve system moved significantly
northwards by about 10° of latitude regard-
less of the protocol by which new species
were positioned and their distributions
created.

This dramatic result can be interpreted in
several ways: we should urgently carry out
more anuran surveys in the north of the
Cerrado, we should use the prioritizations
with the hypothetical species to make
reserves in the north now, or, given that
survey effort is probably correlated with
threat, we can wait to set aside reserves in
unsurveyed areas because they are unlikely
to be under immediate threat. Given these
possible responses, work needs to be done to
unpack the policy implications of this
intriguing new research.

One area of research that follows directly
from Bini et al.’s (2006) work is the question
of whether the variables used to generate new
species — environmental data and data on
survey effort — could be good surrogates for
conservation planning themselves. Maybe,
instead of creating new species, we could
simply bias reserve selection towards sites
with low survey effort and favourable envi-
ronmental characteristics for anurans.

Bini et al.’s (2006) paper also sparks an
intriguing question about the value of data
in conservation planning. How much effort
should we spend gathering data before we
start making conservation decisions? Early
in a conservation planning process the value
of data is large, but the value of data decays
through time for two reasons. First the value
of new information decays simply because
the difference it will make to spatial prior-
ities declines as more is known. Second, the
value of data collection diminishes as the
number of options for implementation
declines because there is less available land
and/or the level of conservation is all the
socio-economic system will tolerate.

Broadly speaking there are several sorts of
actions that are part of the conservation
planning process. Each of these takes time
and money that could be allocated to other
actions and must be traded off against each
other. For example, two important actions
are assembling data and implementation of
conservation. When assembling biodiversity
data, there are choices about what sort of
data to assemble and what new surveys are
required. More field work can lead to
information about undiscovered species
and improved area of occupancy maps
(Rondinini et al, 2005). Alternatively
more effort could be put into using raw
distribution and biophysical data for more
sophisticated spatial models for predicting
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the area of occupancy of species and undis-
covered species. This is where Bini et al.
(2006) have taken a novel step.

Assuming resources are limited, more
effort put into improving any data will
leave applying
on-ground conservation. How much effort
we spend on assembling data depends on
how much it will improve conservation
decisions and how quickly options are being
lost. Given that conservation actions such as

fewer resources for

reserve acquisition are relatively expensive
compared with data acquisition, Balmford
& Gaston (1999) argued that it is invariably
cost effective to spend more money on data
acquisition. Bini et al. (2006) open the door
to another view, that data modelling may be
more cost effective than data collection,
especially where the taxa of interest are
cryptic and the unsurveyed areas are remote.
In another novel approach, Ferrier (2002)
proposed a technique that models compo-
sitional change over the landscape rather
than individual species. Either way, the
economic costs of both data acquisition
and modelling must be traded off against
not just the cost of conservation action (as
implied by Balmford & Gaston, 1999) but
also the progress of time. If we spend time
collecting and analysing data we miss
opportunities for conservation action be-
cause critical areas for an efficient and
effective conservation system may be lost
through land conversion. This points to an
entirely new branch of conservation plan-
ning — how much and what kind of research
should we do before, and while, we are
taking conservation action?
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