Preface

Nowadags we Nive in a very explosive world, and wehile we mty ol Know where or
when the next owtburst will be, we migint hape to find wags of stopping it or at any
rate demping down its foree,

Charles Elton 1938

In the past few decades, it has become clear to scientists and policy-makers that
the human-mediated introduction of species — meaning the deliberate or acci-
dental introduction into the wild of microbes. fungi, plants, and animals,
including genetically modified organisms (GMOs) outside their natural range
al distribution = is the main driver of biodiversity change (Sala et al. 20000,
Acting olten in concert with other anthropogenic alterations to the envirorn-
ment, such as changes in land use, climate nitrogen deposition, and atmos-
pheric C0;, the effects on global biodiversity are expected Lo increase quickly
with time in both extent and intensity.

Changes in the natural distribution of species should not, in general, be
viewed as abnormal events (Lodge 1993). They are commonplace in nature,
olten occurring over the course of geological times in association with climate
change (Graumlich and Davis 1993), But only rare events, usually associated
with unusnal climatic conditions such as storms, may induce the dispersal of
species to habitats previously beyond their natural dispersal capabilities {Macl-
saac ef al. 2001 ). Human actions are more lrequent and powerful, Such actions
have greatly increased the temporal rate at which species disperse and the
distances they traverse, accomplishing in a few decades something that could
have never been accomplished by the means of natural events alone (Lodge
1993).

Since their carlicst migrations, humans have contributed to the spread of
organisms, always carrving them and their propagules over long distances. But
the frequency of human-induced introductions of species and the consequent
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risks associated with them have augmented exponentially in the recent st in
concert with the fast growth of the human population and with the rapid
escalation of our potentials to alter the environment. Large numbers of people
are today traveling faster and farther. and more and more goods and materials
are being traded among nations and continents (Pimentel o af. 2002), creating
a “"New Pangaca” IMooney 1998 cited by Rosenzweig 2000 ). All these [actors
combined have produced burgeoning raies of non-indigenous species (NIS) in
every ecosystem that has been monitored. Over 480,000 NIS have been intro-
duced into the varied ecosystems on earth (Pimentel et al. 2002) and have come
to dominate about 3% of the ice-froe surface over the last 500 years (Mack
1985). Their prevalence is exacerbated by climatic changes that in their lurn
favor the natural spread and proliferation of NIS (Dukes and Mooney 1999,
Carlton 2000, Cowx 2002). The combined eflect of the spread of cosmopalitan
species and the extinction or range contraction of regional and endemic indi-
Lenous organisms often results in the "mingling” of the taxonomic composition
ol once disparate biota (Olden et al. 2004). This phenomenon is inevitahly
leading to the "homogenization” IMcKinney and Lockwood 1999} or “McDo-
naldization™ of the biosphere (Livei 1997) that will characterize, it has been
said, the forthcoming “Homogocene” era (Orians 1994 cited by Rosenzweig
2001,

Indeed, several introduced species have been beneficial to humans: species
such as corn, wheat, rice, plantation forests, domestic chicken, cattle, and
others provide now more than 989, of the world's food supply {Ewel et al,
1999, Pimentel et al. 2002). Many cause minimal environmental impact, as
predicted by the oft-cited “tens rule” (Williamson and Fitter 1996). So. the
fraction of the introduced species that cagse problems is small, but their impact
could be very serious. These species have the potential of becomin 2 numerically
and eeologically prominent: they spread from the point of introduction and are
often able to dominate indigenous populations and communities (Kolar and
Lodge 2001); they may profoundly and adversely affect indigenous species,
ecosyslem processes, economic interests, and public health {e.g. Ricciardi ef al.
1998). In sum, they may lurn oul to be invasive. Their effects that justify alarm
include biodiversity loss at the level of species, large reduction in the lower
Igenctic) and higher (generic) levels of biodiversity, changes in ECOSVSLem
functions, alteration of the trosystem services provided to humans, aesthetic
maodifications of landscapes, direct costs to industries, damage to crops and
forests, and the spread of human diseases, such as HIV and West Nile virus
(Mack et al. 2000). Also, deliberaie introductions made to solve local or regional
problems may be responsible for serious ecological and economic consequences,
the so-called Frankenstein Effect (Moyle et al. 1986). The cosis they inflict form
a hidden but onerous “tax” on many goods and services and the damages they
cause are often irrevocable: biological invaders act as biological pollutants that,
unlike chemicals, reproduce and spread autonomously, over great distances,
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and can adapt to changing conditions. Their impacts may be continuously
increasing over time, even when their introduction ceases.

Since the 19%80s, studies of NIS have expanded greatly, resulting in a flood of
seientific publications and in the foundation of two invasion-focused journals.
Diversity and Distribution (Blackwell Publishing) in 1998 and Biolegical Invasions
iKluwer-Springer) in 19949, this growth reflecting the rise in popularity thar the
discipline of invasion biclogy has gained as an appealing area ol rescarch
ameng ecologists, The overall number of published articles appears, however,
to be significantly biased towards terrestrial invaders: invasive cvenls occurring
in freshwater systems have been most often neglected or unalyzed in oa lew
regional contexts or for & small number of paradigmatic species.

In this bool, the identity, distribution, and impact ol freshwater NIS will be
examined, #s well as the dynamics ol their invasion. Rather than providing a
broad and comprehensive review of the issue. Biodogical Ioveders in Indand Weaters
focuses on old and new invaders and also raises questions and opens perspec-
tives that will be of stimulus Tor further research, Inland waters will be taken
here as meaning rivers, lakes, and reservoirs. Coastal lagoons, saline lakes,
ealuaries, and low salinity seas such as the Baltic, will be mentioned when
appropriale.

The ullimale, ambitious purpose of the book is to help deline a more general
framework for our knowledge of invastons in fresh waters, Such a framework
will be indispensable to the planning of a science-based management program.
Ingpiration for this effort came from the International Workshop, “Biological
Inwasions in Inland Waters™ (INWAT), held in Flovence ([taly) between 5 and 7
Mavy 2003 and made possible by support from Ente Cassa di Risparmio di
Firenze, the Italian Ministry of University and Scientific Research (MIUR). the
University of Florence, the Provinces of Arezzo. Firenze, Grosseto, Pisa, and
Pistoia, and the International Association of Astacology. The INWAT Workshop
wias a necessary addendum of the final meeting (Florence, 2-5 May 2005) of the
European network CRAYNET (“European crayfish as keystone species — linking
sience, management and economics with sustainable environmental quality”,
coordinator Catherine Souty-Grosset) (Filth EU Pramework ).

This volume benefited greatly from the collaboration — and patience — ol the
authors and the numerous reviewers, Heartlelt thanks are directed to Jim Drake,
who was the first supporter of the project. to Geoll Sanders lor his careful
linguistic revision, o Claudia Angioling for her editorial help, and 1o Suzzanne
Mekking and Martine van Bezooijen at Springer for their ability to transform a
dream in a printed volume.
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