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partner and collaborator may referdHandbook of Alien Species in Europe part
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United Nations Environmental Programme:
DAISIE is More Than a Scientific Reference

Among the 22 indicators that underpin the international target to ‘reduce the rate of
loss of biodiversity’ is one covering trends in invasive alien speciesHEmgbook

the fruit of a three year European Union-funded project, will make a significant
contribution to a wider understanding of these trends as they relate to the continent
of Europe.

In doing so it will assist countries, including governments; business and indus-
try; academia and civil society to deliver on commitments under the UNEP
Convention on Biological Diversity as well as those emerging from such fora as the
World Summit on Sustainable Development held in Johannesburg in 2002.

TheHandbookshould also serve to inspire others elsewhere in the world to carry
out or support similar comprehensive and forward-looking assessments in order to
get to grips with the issue of whether globally, as well as regionally, biodiversity is
waxing or waning.

TheHandbooktakes a modern and digestible approach to the issues by flagging
up 100 of the most invasive alien species in Europe and confirming the significant
impact such invaders can have on native plant and animal communities. For exam-
ple over 70% of these 100 invasive species have reduced native species diversity or
have altered the invaded community and close to a fifth have affected the prospects
for endangered species.

The Handbook a product of the Delivering Alien Invasive Species Inventory for
Europe or DAISIE Consortium, is however more than just a much needed scientific
reference: it is also a fascinating and compelling read. Through words, graphs and
images the book chronicles how wave after wave of curious and exotic species have
been entering Europe’s terrestrial, freshwater and marine environment stretching back
well over a century and in some cases, such as the brown rat, six centuries or more.

The aliens, some of whom have hitchielgs on ships, planesoucks andthers,
lifted from one continent to another as a result of accidental or deliberate introduc-
tions, in part shed light on the Europe’s changing patterns of trade with the rest of
the world while also underlining the folly and in some cases the vanity of humanity.

Vii
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The Canada goose for example, which is considered an economic liability by some
and a nuisance by others, was introduced into Britain in the 17th century by King
James |l to add to his waterfow! collection in St James Park.

TheHandbookalso underlines the environmental and economic impacts that life-
forms in the wrong place at the wrong time can make. The coypu, a native of
Patagonia, has become established over large parts of Europe after being brought in
for fur ranching. Damaged linked with the alien rodent includes massive destruction
of reed swamps and predation of the eggs of aquatic and often endangered native
birds. Control activities in Italy over a five year period managed to remove over
220,000 coypus at a cost of €2,614,408. However damage to the riverbanks from
coypus over the same time exceeded €10 million and impact on agriculture reached
€935,138.

The Handbookalso underlines that aliens such as fungi and plants can be more
widely destructive and perhaps more difficult to control if they take hold. The two
forms of Dutch elm disease, both of which are thought to originate in Asia, have
over recent decades decimated elms in many parts of Europe and a great deal of
time and money has been spent trying to breed disease-resistant trees.

Meanwhile the common ragweed, a native of North America and introduced via
agricultural products and later via horses during World War [, is now well established
in many European countries including France, Switzerland, Hungary and the Balkans.
Itis linked to hay fever, asthma and other ilinesses that can be a costly medical burden
in some place such as the Rhone Valley. This is a proof, if proof were needed that it
is far better and cheaper to prevent alien species from entering an ecosystem or
another continent’s environment than trying to eradicate them after the event.

TheHandbookraises some profound concerns over the future not least from the way
climate change — if unchecked — may aggravate the impact of some aliens in Europe. In
doing so it underscores that in addressing one environmental challenge, in this case
global warming, there are multiple benefits including the conservation of biodiver-
sity upon which a great deal of human well-being including livelihoods, health and
economic activity depend.

I would like to congratulate the many scientists who have contributed to the
Handbookand would commend policy-makers but also the general public to put it
in their ministerial in-trays and on their living room coffee tables as this is engaging
and essential reading.

Achim Steiner
UN Under Secretary General and
Executive Director UN Environment Programme (UNEP)
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nent and, what is equally important, on trends. The systematisation of data permits
to create a clear picture of the phenomenon of biological invasions, to develop pre-
vention tools (such as Early Warning Systems on new invasions) and promote aware-
ness on how alien species are distorting and affecting Europe’s biological diversity.
The project has been a scientific success and has also created a much needed instru-
ment for governments and European institutions to control the problem.

As for the future, at the Council of Europe we feel it is vital to maintain a strong
information system on IAS on the basis of DAISIE, extend it through similar
national initiatives and encourage governments and scientist to continue collecting
and analysing information. It is also vital to build stronger links between research
and governmental actions and strengthen efforts to convince other partners (e.qg.,
horticultural industry, pet and aquaria trade, hunters and anglers, forest community,
etc.) to adopt voluntary codes that may limit the introduction of new alien species
and the spread of already known invasive species.

Eladio Fernandez-Galiano
Head of the Biological Diversity Unit of the Council of Europe
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11,000 alien animals, fish, birds, plants, insects and other species living in our
environment — causing already or potentially damage to our natural heritage as well
as to our economy.

| am sure that this pioneering work will serve as a good basis for addressing the
problem in Europe, and will also contribute to global solutions. | also do hope that
it will remain alive, permanently updated and as a flexible tool supporting efficient
implementation of an agreed common approach to the management of 1AS.

Ladislav Miko
Director, Protecting Natural Resources,
DG Environment, European Commission
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The Editors: an End has a Start

A significant landmark in raising awareness of biological invasions among the
public and policy makers in North America was the publication in 1993 of the
monographHarmful Non-Indigenous Species in the United Stdteffice of
Technology Assessment 1993). This sweeping document, published by the US
Congress, presented the first continental assessment of the degree to which intro-
duced species had spread across the USA, the breadth of ecosystems subsequently
impacted by these species and the policy options available to government and man-
agers. Arguably, this synthesis played a pivotal role in the subsequent signing of
Executive Order 13112 “Invasive Species” by President Bill Clinton in 1999. The
Executive Order placed responsibilities upon Federal agencies “to prevent the
introduction of invasive species and provide for their control and to minimise the
economic, ecological, and human health impacts that invasive species cause” (USA
1999). Furthermore, Executive Order 13112 established the National Invasive
Species Council to oversee implementation and required the initiation of National
Invasive Species Management Plans. What is probably startling about the impact of
Harmful Non-Indigenous Species in the United Stetélsat at that time informa-

tion on invasive species was remarkably poor with a minimum estimate of the
number of alien species with origins outside the USA being little more than 4,500,
the majority plants and invertebrates. Yet, while imprecise, these figures identified
significant gaps in knowledge and highlighted that even imprecise estimates were
sufficient to raise alarm bells.

Fast forward 15 years and to the other side of the Atlantic where another land-
mark publication appears: tii¢andbook of Alien Species in Europe the inter-
vening period much has changed in the global perception of biological invasions,
now widely recognised as one of the major pressures on ecosystems (Nentwig
2007). Yet it is only now that Europe has the first continent-wide snapshot of the
scale and impact of biological invasions from the Mediterranean Sea to the Arctic
tundra. On this occasion data are more robust, drawn from systematic searches and
peer reviewed by experts, yet the astounding figure of at least 11,000 introduced
species is acknowledged as only a first approximation and an undoubted underesti-
mate (Olenin and Didziulis 2009). Nevertheless, a picture emerges that is as
remarkable as it is worrying.

Biological invasions are not a new phenomenon to Europe. For example,
Corsica has been invaded more than twenty times in the last 2,500 years, first by
the Phoenicians (565 BC), then Etruscans (540 BC), Carthaginians (270 BC),
Romans (259 BC), Vandals (AD 455), Byzantines (AD 534), Goths (AD 549),
Saracens (AD 704), Lombards (AD 725), Pisanos (AD 1015), Genoese (AD
1195), Aragonese (AD 1297), Genoese again (1358), Milanese (AD 1468)
Franco-Ottomans (AD 1553), French (AD 1768), British (AD 1794) and the
German-Italian Axis during the Second World War (Hulme 2004). These human
invasions brought in their wake species from other parts of the world, either
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intentionally or by accident. Biotic homogenisation in Europe has probably been
occurring over millennia, yet the long history of human invasion and trade blurs
the distinction between native and alien species. Thus the origin of many species
introduced in historical times is uncertain and especially so for marine ecosys-
tems, where often the status and origin of species is unknown. Although this
uncertainty frustrates analyses, it also indicates that many archaeophytes and
archaeozoans have become integrated in native communities without clear
evidence of detriment either to native species or ecosystem processes (e.g.,
PySek et al. 2005).

These historical trends should not encourage complacency regarding the ulti-
mate impacts of invasive species. It is quite possible that recent introductions from
outside Europe are likely to be more invasive than alien species that originate from
another part of Europe (Lloret et al. 2004). THi@ndbook of Alien Species
in Europeillustrates that for most taxa an increasing proportion of introduced
species are from other continents, especially the Americas and Asia. Indeed, the
trends in the cumulative records of alien species recorded in Europe reveal
consistent increases with time (Hulme et al. 2009a). For example, on average 19
invertebrategRoques et al. 2009), 16 plants (PySek et al. 2009) and one mam-
mal (Genovesi eal. 2009) are newly introduced to one or more parts of Europe
every year. These numbers may not sound especially threatening but for many taxa,
recent rates are higher than those seen at the beginning of the 19th century indicat-
ing that the problem of invasions is not diminishing.

A clear signal is that global trade is a major driver of biological invasions in
Europe. This is not surprising, since this signal is seen worldwide (Perrings et al.
2005). Accounting for the multitude of pathways by which an alien species is
introduced is essential to disentangle the role of species and ecosystem traits in
biological invasions as well as predict future trends and identify management
options. TheHandbook of Alien Species in Eurdpighlights that vertebrate intro-
duction tend to be characterised as deliberate releases (often as game animals),
invertebrates as contaminants of stored products or horticultural material, plants as
escapes from gardens, while pathogenic fungi are generally introduced as contami-
nants of their hosts (Hulme et al. 2008b). Several major infrastructural projects
linking together seas via freshwaters and canal networks in order to facilitate the
movement of goods are a major source of introductions, for example into the
Mediterranean from the Red Sea, and from the Caspian and Black Seas to the Baltic
(Galil et al. 2009, Gherardi et al. 2009). Once introduced to Europe, species with
tiny spores, such as fungi and bryophytes, may be able to spread across the conti-
nent without additional human assistance (Desprez-Loustau 2009; Essl and
Lambdon 2009) and such unaided spread is likely to be the hardest to contain.

The anthropogenic signal on biological invasions persists after the initial intro-
duction events in that even once established, many alien species remain associated
with human modified ecosystems. Alien plants (PySek et al. 2009) and invertebrates
(Roques et al. 2009) are proportionally more frequent in urban than semi-natural
habitats, while birds and amphibians (Kark et al. 2009) as well as mammals
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(Genovesi et al. 2009) are most frequently found in arable lands, gardens and parks.
Clearly, in such habitats alien species are most likely to be perceived as having
economic rather than ecological impacts. For example, in the UK alone, the cost to
the timber industry of grey squirreb¢iurus carolinens)sdamage to beech, syca-
more and oak is $15 million while two common grain contaminants, wild oat
(Avena fatua and field speedwellMeronica persica are significant agricultural
weeds with annual costs of control running to $150 million (Williamson 2002).
However, current appreciation of invasive species impacts on biodiversity in Europe
is poor by comparison with North America (Levine et al. 2003 for plants, Roques
et al. 2009 for invertebrates). This is evident in the percentage of species with
known impacts recorded by the DAISIE (Delivering Alien Invasive Species
Inventories in Europe) project that ranges from only 5% for plants, around 15% for
invertebrates and marine taxa, to a high of 30% for vertebrates and freshwater spe-
cies. These percentages most likely reflect the lack of information across large tax-
onomic groups but also the difficulty of quantifying subtle impacts on ecosystem
processes.

So what are the response options to this worrying panoramadartubook of
Alien Species in Europgrovides generic information relating to management of
particular taxonomic groups as well as more detailed information on control and
eradication strategies for 100 of the worst species (Vila et al. 2009). However such
information is only of value if the mechanism for management and policy imple-
mentation exists. A key component of Executive Order 13112 in the USA was the
establishment of a National Invasive Species Management Plan (USA 1999).
Theplan is focused upon five strategic goals: prevention; early detection and rapid
response; control and management; restoration; and organisational collaboration.
Each of the five strategic goals specifies ongoing objectives and the long-term
vision for success in that area. Under each strategic goal, objectives describe what
is to be accomplished over the next five years, and implementation tasks describe
what agencies expect to do in order to accomplish that specific objective. To date,
an estimated 67% of the first plan’s 57 action items (encompassing over 100 sepa-
rate elements) have been completed or are in progress.

Such a strategic document appears essential for Europe, effectively putting teeth
onto theEuropean Strategy on Invasive Alien Spe¢@suncil of Europe 2002).
DAISIE has set a global precedent in the inventories of alien species and inspires
others elsewhere in the world (Steiner 2009), fulfilled a pressing need within
Europe (Fernandez-Galiano 2009) and significantly raised awareness in European
institutions (Miko 2009). While these are major milestones, we believe DAISIE and
theHandbook of Alien Species in Eurapeonly the start: the start of the end to the
fragmented legislative and regulatory requirements addressing invasive species
(Miller et al. 2006). The start of the end to uncoordinated activities led by the dif-
ferent Directorates General (DG) of the European Union that do not appear to
appreciate the cross-cutting nature of biological invasions (e.g., separate DGs for
Agriculture, Environment, Health, Marine, Research, Transport etc.). The start of
the end of piecemeal approaches to tackling invasive species across Europe that fail
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to coordinate pre- and post-border actions (Hulme et al. 2008b). The start of the end
of underfunding taxonomy, management efforts and basic research on invasive spe-
cies. And finally, hopefully in the not too distant future, the start of the end of the
progressive homogenisation of Europe’s flora and fauna.

Philip E Hulme, Wolfgang Nentwig,
Petr PySek and Montserrat Vila

References

Council of Europe (2002) European strategy on invasive alien species. Council of Europe
Publishing Strasbourgi ISBN 92-871-5488-0

Desprez-Loustau M-L (2009) The alien fungi of Europe. In: DAISIE Handbook of alien species
in Europe. Springer, Dordrecht. 15-28

Essl F, Lambdon PW (2009) The alien bryophytes and lichens of Europe. In: DAISIE Handbook
of alien species in Europe. Springer, Dordrecht. 29-41

Fernandez-Galiano E (2009) The Council of Europe: DAISIE is a much-needed initiative. In:
DAISIE Handbook of alien species in Europe. Springer, Dordrecht

Galil B, Gollasch S, Minchin D, Olenin O (2009) Alien marine biota of Europe. In: DAISIE
Handbook of alien species in Europe. Springer, Dordrecht. 93-104

Genovesi P, Bacher S, Kobelt M, Pascal M, Scalera R (2009) Alien mammals of Europe. In:
DAISIE Handbook of alien species in Europe. Springer, Dordrecht. 119-128

Gherardi F, Gollasch S, Minchin D, Olenin O, Panov V (2009) Alien invertebrates and fish in
European inland waters. In: DAISIE Handbook of alien species in Europe. Springer, Dordrecht.
81-92

Hulme PE (2004) Invasions, islands and impacts: a Mediterranean perspective. In: Fernandez
Palacios JM, Morici M (eds) Island ecology. Asociacion Espafiola de Ecologia Terrestre, La
Laguna, Spain

Hulme PE, Roy DB, Cunha T, Larsson T-B (2009a) A pan-European inventory of alien species:
rationale, implementation and implications for managing biological invasions. In: DAISIE
Handbook of alien species in Europe. Springer, Dordrecht. 1-14

Hulme PE, Bacher S, Kenis M, Klotz S, Kuhn I, Minchin D, Nentwig W, Olenin S, Panov V, Pergl
J, PySek P, Roques A, Sol D, Solarz W, Vila M (2008b) Grasping at the routes of biological
invasions: a framework to better integrate pathways into policy. J Appl Ecol 45, 403-414

Kark S, Solarz W, Chiron F, Clergeau P, Shirley S (2009) Alien birds, amphibians and reptiles of
Europe. In: DAISIE Handbook of alien species in Europe. Springer, Dordrecht. 105-118

Levine JM, Vila M, D’Antonio CM, Dukes JS, Grigulis K, Lavorel S (2003) Mechanisms underly-
ing the impact of exotic plant invasions. Phil Trans R Soc Lond 270, 775-781

Lloret F, Médail F, Brundu G, Hulme PE (2004) Local and regional abundance of exotic plant
species on Mediterranean islands: are species traits important? Global Ecol Biogeogr 13,
37-45

Miko L (2009) The European Commission: DAISIE is a pioneering work. In: DAISIE Handbook
of alien species in Europe. Springer, Dordrecht

Miller C, Kettunen M, Shine C (2006) Scope options for EU action on invasive alien species
(IAS). Final report for the European Commission. Institute for European Environmental Policy
(IEEP), Brussels, Belgium

Nentwig W (ed) (2007) Biological invasions. Ecological Studies 193, Springer, Berlin

Office of Technology Assessment (1993) Harmful non-indigenous species in the United States.
Report OTA-F-565. US Government Printing Office, Washington, DC



Prefaces XVii

Olenin S, DidZiulis V (2009) Introduction to the species list. In: DAISIE Handbook of alien spe-
cies in Europe. Springer, Dordrecht. 129-132

Perrings C, Dehnen-Schmutz K, Touza J, Williamson M (2005) How to manage invasive species
under globalization. Trends Ecol Evol 20, 212-215

PySek P, JaroSik V, Chytry M, Krapa, Tichy L, Wild J (2005) Alien plants in temperate weed
communities: prehistoric and recent invaders occupy different habitats. Ecology 86, 772—-785

PySek P, Lambdon PW, Arianoutsou M, Kihn I, Pino J, Winter M (2009) Alien vascular plants of
Europe. In: DAISIE Handbook of alien species in Europe. Springer, Dordrecht. 43—-61

Roques A, Rabitsch W, Rasplus J-Y, Lopez-Vamonde C, Nentwig W, Kenis M (2009) Alien ter-
restrial invertebrates of Europe. In: DAISIE Handbook of alien species in Europe. Springer,
Dordrecht. 63-79

Steiner A (2009) United Nations Environmental Programme: DAISIE is more than a scientific
reference. In: DAISIE Handbook of alien species in Europe. Springer, Dordrecht

USA (1999) Executive Order 13112 of February 3, 1999: invasive species. Federal Register
64(25), 6183-6186

Vila M, Basnou C, Gollasch S, Josefsson M, Pergl J, Scalera R (2009) One hundred of the most
invasive alien species in Europe. In: DAISIE Handbook of alien species in Europe. Springer,
Dordrecht. 265-268

Williamson MH (2002) Alien plants in the British Isles. In: Pimentel D (ed) Biological invasions:
economic and environmental costs of alien plant, animal and microbe species. CRC Press,
Boca Raton, FL






Contents

1 A pan-European Inventory of Alien Species: Rationale,
Implementation and Implications for Managing
Biological INVasions................ouuiiiiiiiiiiiiii e 1
Philip E. Hulme, David B. Roy, Teresa Cunha, and Tor-Bjorn Larsson

2 Alien Fungi of EUTOPe .............ocoiiiiiiiiiiiiiicci e 15
Marie-Laure Desprez-Loustau

3 Alien Bryophytes and Lichens of Europe ..................ccccccoovniiiiniiiinnnen.n. 29
Franz Essl and Philip W. Lambdon

4 Alien Vascular Plants of Europe.................cccccooiiiiiiiiii 43
Petr Pysek, Philip W. Lambdon, Margarita Arianoutsou,
Ingolf Kuihn, Joan Pino, and Marten Winter

5 Alien Terrestrial Invertebrates of Europe ..................occcooiins 63
Alain Roques, Wolfgang Rabitsch, Jean-Yves Rasplus,
Carlos Lopez-Vaamonde, Wolfgang Nentwig, and Marc Kenis

6 Alien Invertebrates and Fish in European Inland Waters ..................... 81
Francesca Gherardi, Stephan Gollasch, Dan Minchin,
Sergej Olenin, and Vadim E. Panov

7 Alien Marine Biota of Europe...............ccccccccciiiiiiiiiiiiiiiiccee s 93
Bella S. Galil, Stephan Gollasch, Dan Minchin, and Sergej Olenin

8 Alien Birds, Amphibians and Reptiles of Europe........................cccooone 105
Salit Kark, Wojciech Solarz, Francois Chiron,
Philippe Clergeau, and Susan Shirley

9 Alien Mammals of EUrope ..............ccccccoeiiiiiiiiiiiiiiicccceee e 119

Piero Genovesi, Sven Bacher, Manuel Kobelt, Michel Pascal,
and Riccardo Scalera

XXi



Contributors

David Alderman
CEFAS Weymouth Laboratory, The Nothe, Weymouth, Dorset DT4 BUB, UK,
d.j.alderman@cefas.co.uk

Paulina Anastasiu
University of Bucharest, Intrarea Portocalelor 1-3, Sector 6, 060101,
Bucharest, Romania, anastasiup@yahoo.com

Margarita Arianoutsou
University of Athens, Faculty of Biology, Department of Ecology & Systematics,
15784 Athens, Greece, marianou@biol.uoa.gr

Sylvie Augustin

Institut National de la Recherche Agronomique, Zoologie Forestiere, Centre de
recherche d’Orléans, 2163 Avenue de la Pomme de Pin, CS 40001 Ardon,
45075 Orleans Cedex 2, France, sylvie.augustin@orleans.inra.fr

Sven Bacher
Department of Biology, Ecology & Evolution Unit, University of Fribourg,
Chemin du Musée 10, CH-1700 Fribourg, Switzerland, sven.bacher@unifr.ch

Corina Basnou

Centre for Ecological Research and Forestry Applications, Campus de Bellaterra
(Universitat Autonoma de Barcelona), 08193 Cerdanyola del Vallés, Barcelona,
Spain, c.basnou@creaf.uab.es

Jean-Nicolas Beisel

Laboratory Biodiversity and Ecosysteme Functioning, University of Metz,
Campus Bridoux, Avenue du Général Delestraint, 57070 Metz, France,
beisel@univ-metz.fr

Sandro Bertolino
Laboratory of Entomology and Zoology, DIVAPRA, University of Turin,
Via L da Vinci 44, 10095 Grugliasco (TO), Italy, sandro.bertolino@unito.it

xXiii



XXV Contributors

Laura Bonesi
Dipartimento di Biologia, Universita di Trieste, Via Weiss 2, 34127
Trieste, Italy, e-mail: Ibonesi@units.it

Francois Bretagnolle
Institut de Biologie, Université de Neuchatel, Rue Emile-Argand 11,
CH-2009 Neuchatel, Switzerland, francois.bretagnolle@bota.unine.ch

Jean Louis Chapuis

Muséum National d’Histoire Naturelle, Département Ecologie et Gestion de la
Biodiversité, UMR 5173 MNHN-CNRS-P6, 61, rBeiffon, caseostale 53, 75231
PARIS cedex 05, France, chapuis@mnhn.fr

Bruno Chauvel
UMR, INRA/ENESAD/UB, Biologie et Gestion des Adventices, 17 rue Sully
BP 86510, F-21065 Dijon cedex, France, bruno.chauvel@dijon.inra.fr

Francois Chiron

Department of Ecology, Systematics and Evolution, The Institute of Life Sciences,
The Hebrew University of Jerusalem, Jerusalem 91904, Israel,
chironfrancois@gmail.com

Philippe Clergeau

Institut National de la Recherche Agronomique, SCRIBE, IFR 140,
Campus de Beaulieu, 35 042 Rennes Cedex, France,
philippe.clergeau@rennes.inra.fr

Teresa Cunha
DG Research, European Commission, B-1049, Brussels, Belgium,
teresa.cunha@ec.europa.eu

Pinelopi Delipetrou
University of Athens, Faculty of Biology, Department of Botany,
15784 Athens, Greece, pindel@biol.uoa.gr

Marie-Laure Desprez-Loustau

Institut National de la Recherche Agronomique, Domaine de la Grande Ferrade,
UMR 1202 BIOGECO, Pathologie forestiére, BP 81, 33883 Villenave d’Ornon
Cedex, France, loustau@bordeaux.inra.fr

Mathieu Détaint
Association Cistude Nature, Moulin du Moulinat, Chemin du Moulinat
— 33185 Le Haillan, France, mathieu.detaint@cistude.org

Simon Devin

Laboratory Biodiversity and Ecosysteme Functioning, University of Metz,
Campus Bridoux, Avenue du Général Delestraint, 57070 Metz,

France, s.devin@Ilaposte.net



Contributors XXV

Viktoras Didziulis
Coastal Research and Planning Institute, Kld@pUniversity, Klaigda,
LT 92294, H. Manto 84, Lithuania, viktoras@ekoinf.net

Franz Essl
Federal Environment Agency Ltd, Biodiversity and Nature Conservation,
Spittelauer Lande 5, A-1090 Wien, Austria, franz.essl@umweltbundesamt.at

Bella S. Galil
National Institute of Oceanography, P.O. Box 8030, Haifa, 31080, Israel,
bella@ocean.org.il

Piero Genovesi

Chair European Section IUCN SSC ISSG, INFS (National Wildlife Institute),
Via Ca Fornacetta 9, 40064 Ozzano Emilia BO, Italy,
piero.genovesi@infs.it

Francesca Gherardi
Dipartimento di Biologia Evoluzionistica, Universita di Firenze,
Via Romana 17, 50125 Firenze, Italy, francesca.gherardi@uni

Stephan Gollasch
GoConsult, Grosse Brunnenstr. 61, 22763 Hamburg, Germany,
sgollasch@aol.com

Martin Hejda
Department of Invasion Ecology, Institute of Botany, Academy of Sciences
of the Czech Republic, CZ-252 43iRonice, Czech Republic, hejda@ibot.cas.cz

Philip E. Hulme
National Centre for Advanced Bio-Protection Technologies, P.O. Box 84,
Lincoln University, Canterbury, New Zealand, hulmep@lincoln.ac.nz

Melanie Josefsson

Swedish Environmental Protection Agency, c¢/o Department of Environmental
Monitoring, P.O. Box 7050, SE 750 07 Uppsala, Sweden,
melanie.josefsson@snv.slu.se

Salit Kark

Department of Ecology, Systematics and Evolution, The Institute of

Life Sciences, The Hebrew University of Jerusalem, Jerusalem 91904, Israel,
e-mail: salit@cc.huji.ac.il

Kaarina Kauhala
Turku Game and Fisheries Research, Itdinen Pitkdkatu 3A, 20520 Turku,
Finland, kaarina.kauhala@rktl.

Marc Kenis
Forestry and Ornamental Pest Research, CABI Europe, Rue des Grillons 1, CH-
2800 Delemont, Switzerland, m.kenis@cabi.org



XXVi Contributors

Stefan Klotz

Helmholtz Centre for Environmental Research — UFZ, Department of
Community Ecology, Theodor-Lieser-Str. 4, D-06120 Halle, Germany,
stefan.klotz@ufz.de

Manuel Kobelt
Community Ecology, Zoological Institute, University of Bern, Baltzerstrasse 6,
CH 3012 Bern, Switzerland, manuel.kobelt@zos.unibe.ch

Ingolf Kiihn

Helmholtz Centre for Environmental Research — UFZ, Department of
Community Ecology, Theodor-Lieser-Str. 4, D-06120 Halle, Germany,
ingolf.kuehn@ufz.de

Philip W. Lambdon
RSPB, c/o Royal Botanic Gardens, Kew, Kew Herbarium, Richmond, Surrey,
TW9 3AB, UK, plambdon@googlemail.com

Tor-Bjorn Larsson
European Environment Agency, Kongenshytoro 6, DK 1050 Copenhagen K,
Denmark, tor-bjorn.larsson@eea.europa.eu

Carlos Lopez-Vaamonde

Institut National de la Recherche Agronomique, Zoologie Forestiére,

Centre de recherche d'Orléans, 2163 Avenue de la Pomme de Pin, CS 40001
Ardon, 45075 Orleans Cedex 2, France, carlos.lopez-vaamonde@orleans.inra.fr

Olivier Lorvelec
Institut National de la Recherche Agronomique, SCRIBE — IFR 140,
Campus de Beaulieu — 35 000 Rennes, France, lorvelec@rennes.inra.fr

Hélia Marchante

Escola Superior Agraria de Coimbra Departamento de Ciéncias Exactas e
Ambiente Sector de Biologia e Ecologia, Bencanta. 3040-316 Coimbra Portugal,
hmarchante@mail.esac.pt

Dan Minchin
Marine Organism Investigations, 3, Marina Village, Ballina Killaloe,
Co Clare, Ireland, moiireland@yahoo.ie

Wolfgang Nentwig
Community Ecology, Zoological Institute, University of Bern, Baltzerstrasse 6,
CH 3012 Bern, Switzerland, wolfgang.nentwig@zos.unibe.ch

Anna Occhipinti-Ambrogi
Dipartimento di Ecologia del Territorio, Universita di Pavia, Via S. Epifanio,
14 1-27100 Pavia, Italy, occhipin@unipv.it

Sergej Olenin
Coastal Research and Planning Institute, Kld@pUniversity, Klaigda,
LT 92294, H. Manto 84, Lithuania, sergej@corpi.ku.lt






XXViii Contributors

Helen Roy and David B. Roy
Biological Records Centre, CEH Monks Wood, Huntingdon CAMBS, PE28 2LS,
UK, dbr@ceh.ac.uk

Daniel Sauvard

Institut National de la Recherche Agronomique, Zoologie Forestiére, Centre de
recherche d’Orléans, 2163 Avenue de la Pomme de Pin, CS 40001 Ardon,
45075 Orleans Cedex 2, France, Daniel.Sauvard@orleans.inra.fr

Riccardo Scalera
Via Torcegno 49 V1 A2, 00124 Rome, Italy, riccardo.scalera@alice.it

Tamara A. Shiganova
P.P. Shirshov Institute of Oceanology, Russian Academy of Sciences,
Nakhimovsky Avenue, 36, 17997 Moscow, Russia, shiganov@ocean.ru

Susan Shirley
Department of Forest Science, Oregon State University, Corvallis, Oregon, USA,
susanshir@gmail.com

Assaf Shwartz

Department of Ecology, Systematics and Evolution, The Institute of Life Sciences,
The Hebrew University of Jerusalem, Jerusalem 91904, Israel,
assaf.sh@mail.huji.ac.il

Wojciech Solarz
Institute of Nature Conservation, Polish Academy of Sciences,
Mickiewicza 33, 31-120 Krakow, Poland, solarz@iop.krakow.pl

Montserrat Vila
Estacion Bioldgica de Dofana, Avd/Maria Luisa s/n, Pabell6n del Perq,
41013 Sevilla, Spain, montse.vila@ebd.csic.es

Marten Winter
Helmholtz Centre for Environmental Research — UFZ, Department of Community
Ecology, Theodor-Lieser-Str. 4, D-06120 Halle, Germany, marten.winter@ufz.de

Pierre Yésou
Of ce National de la Chasse et de la Faune Sauvage, 53, Rue Russeil,
F 44 000 Nantes, Franc, p.yesou@oncfs.gouv.fr

Anastasija Zaiko
Coastal Research and Planning Institute, Kld@pUniversity, Klaigda,
LT 92294, H. Manto 84, Lithuania, nastiusha@takas.lt





