
Recent papers mention ideas on the topics of biodiversity conservation strategies
and priorities (Redford et al. 2003; Lamoreux et al. 2006; Rodrı́guez et al. 2006), the
current status of biodiversity (Loreau et al. 2006), the obligations of conservation
biologists regarding management policies (Chapron 2006; Schwartz 2006), and the
main threats to biodiversity (including invasive species) (Bawa 2006). I suggest,
however, that these articles do not really deal with biodiversity. Rather, they all
focus on a few obviously charismatic groups (mammals, birds, some plants, fishes,
human culture). Mammals and birds have traditionally been proposed as umbrella or
flagship species (‘‘species that needs such large tracts of habitat that saving it will
automatically save many other species’’––Simberloff 1998), to identify areas suitable
as nature reserves (Kerr 1997; Sergio et al. 2005).

In the following I give an example where the strategy of using umbrella species
(normally a charismatic large vertebrate) can fail in the conservation of many un-
charismatic groups and endemic species. It is recognized that the systematic and
conservation status of invertebrates are not well documented, and that yet they are
in more severe danger than other groups in nature. As the World Conservation
Union (IUCN) indicates: ‘‘Most animal species in nature are invertebrates, and the
overwhelming majority of threatened species are likely to be invertebrates. But very
little has been assessed on this group to infer about its conservation status’’.

More specifically, aquatic invertebrates merit special interest and attention. One
particular problem here is that, following human assisted invasion of an exotic
species between continents, a natural method of dispersion by waterbirds (Figuerola
et al. 2005) (that may themselves be threatened and protected species) can lead to a
rapid invasion of an entire continent. This rapid spread with controversial ecological
effects has been reported even in other groups (Phillips and Shine 2004). In the
example case, if one protected waterbird species, for instance the flamingo (Phoe-
nicopterus ruber roseus) or the shelduck (Tadorna tadorna), that acts as dispersal

J. Muñoz (&)
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vector of aquatic invertebrate species, can transport native and invasive species
equally well (Green et al. 2005), then the single protected waterbird species may in
fact damage conservation efforts as a whole. Some cases have been reported, for
instance the invasive species Artemia franciscana (commercially used in aquaculture
as food for fishes) in Europe (Green and Figuerola 2005; Amat et al. 2005), which
has replaced several populations of native and endemic Mediterranean Artemia
species since 1980’s, or Daphnia lumholtzi in United States (Green and Figuerola
2005). With this strategy the invertebrate invasive species spread more easily, even
‘‘helped’’ again by humans through the protective strategy of waterbirds.

In examples like these, the goal followed with the umbrella species to conserve
certain areas is logical within a regional context and with monitoring species (mainly
vertebrates). However, the life history of aquatic invertebrates shows that outcomes
can conflict with initial goals.

Another reasons to advocate the consideration of aquatic invertebrate groups in
biodiversity conservation exist. On the one hand, there is evidence that most species
are not functionally redundant (Tilman and Downing 1994). It is not just charismatic
species that are essential to maintain the dynamics of invertebrate populations and,
indirectly, of entire aquatic ecosystems (Hurlbert et al. 1983). On the other, con-
servation strategies based on only a limited number of taxa can fail to provide
adequate protection for many other organisms (Prendergast et al. 1993; Simberloff
1998).

It would be regrettable if we lost thousands of species rapidly, simply because
they were not charismatic enough for us to pay them attention. The aim of this letter
is to call the attention of those readers interested in biodiversity conservation to the
question of whether, when we talk about ‘‘biodiversity’’, we are really talking about
biodiversity in its widest sense.

Although, in general, conservation has achieved many successes, global biodi-
versity is still at great risk. We should reflect on whether biodiversity, as is currently
considered, will have a good end. We might take into account the importance of too
many species in nature to maintain the diversity, ecosystems, and ecological pro-
cesses stability. I do not mean that the solution to global biodiversity conservation is
to consider single or groups of uncharismatic species. I agree with Simberloff (1998)
when he says that ecosystem management, often on a landscape scale, is a better
solution to problems of single-species management. Although, a large way is need to
solve many problems about ‘‘ecosystem-based management’’ definitions (Grumbine
1994; Soulé 1994), I suggest that we move quickly to this proposed solution, focusing
conservation efforts (researchers and governments) on entire ecosystems including
their ecological processes rather than a few groups favored by social, political, or
economic interests. And, of course, an exhaustive control regarding the importation
and release of exotic species at a global level must be urgently considered.
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