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WHY PRODUCE A GUIDE ABOUT THE INVASIVE ALIEN
SPECIES OF FRESHWATER AND ESTUARINE ECOSYSTEMS IN

THE IBERIAN PENINSULA?
ur ecosystems are suffering from
innumerable pressures and threats. Some
of these pressures have focused media
attention and have spurred our societies
into action with some degree of success.

When we think of Global Change, most of us think about
Climate Change and, without any doubt, this is one of the
main factors involved in Global Change. However, invasive
alien species (IAS) are another factor in Global Change; in
many cases they are even ushered in by Climate Change,
since it mediates the occurrence of some exotic species.

Exotic species may arrive by natural means as a result of
natural dispersal dynamics, and this process has taken place
countless times. However, the expansion of global trade
coupled with Climate Change has led to an exponential
increase in both, the number of species and the quantity of
individuals or propagules dispersed, and in the successful
establishment of exotic species. At the same time, the
alteration of our ecosystems has caused a deterioration in
the environmental conditions in which our native species
live, with the result that their populations are displaced,

reduced in size or even extirpated, providing an opportunity
for exotic species to become established.

The introduction of IAS is currently one of the most severe
pressures on ecosystems throughout the planet. It is a
serious threat to many species and is the main cause of
extinction for many of them. In addition, IAS have significant
economic impacts and they can carry diseases that affect
native species and even human beings.

In freshwater and estuarine ecosystems (lakes, lagoons,
rivers, estuaries, etc.) the introduction of aquatic IAS is the
reason why many species – often threatened or endangered
ones – go extinct, and it causes enormous damage costing
the EU more than 12 billion euros per year at the present
time. Both the European Union and the Member States,
including Spain and Portugal, are taking steps to address
this issue. They have prepared a series of lists and
catalogues of invasive species and have implemented a
plethora of measures and actions to mitigate the impacts
these species are having on our aquatic ecosystems. The
scientific literature and the experience that we are gradually

O



here are many terms to refer to species that
come from different ecosystems or
biogeographical or ecological environments and
whose presence has been mediated by humans;
that is, species occurring outside their natural

ranges due to anthropic causes. These species are called
exotic, allochthonous, introduced, non-native or alien
species.

When we talk about exotic species, we are, in fact, referring
to any species, subspecies or lower taxon – as well as any
part, gamete, seed, egg or propagule of these species –
which is able to survive, establish itself, reproduce and
possibly spread outside its natural area of distribution,
current or past, and its potential area of dispersal.

In contrast, those species that occur naturally in a specific
ecosystem, are an intrinsic part of it and have evolved in it
and with it are called native or autochthonous species.
These concepts are, therefore, scale-dependent. For
example, a species may be native to a biogeographic region

such as Europe or the Mediterranean basin but alien to the
Iberian Peninsula, since its natural range in Europe does not
include the Iberian Peninsula.

A species’ success in establishing itself may be determined
by the characteristics of the ecosystem it reaches, although,
obviously, the species has environmental requirements that
must be met. In the case of a highly modified ecosystem
(for example, a naturally flowing river transformed into
stagnant water by a dike) where native species that might
be natural competitors or predators of the exotic species
are found under non-optimal conditions, the exotic species
is more likely to be successful both in establishing itself and
subsequently in increasing its population. Therefore,
ecosystem changes and the artificial creation of new
habitats provide opportunities for new species to invade
and become established.

The European Union considers a species to be invasive
when it becomes unusually abundant outside its natural
range, in habitats that are not normally its own, resulting in

13

acquiring in the management of IAS in general, and aquatic
ones in particular, show that the most effective way to deal
with this problem is to focus efforts on prevention, by
avoiding the introduction of new exotic species and the
spread of those IAS already present.

The LIFE INVASAQUA project (www.lifeinvasaqua.com;
@LifeInvasaqua on Twitter and Facebook; @Lifeinvasaqua on
Facebook; #lifeinvasaqua on Instagram) calls on all of us who
enjoy our rivers, lakes, estuaries and wetlands to help by
focusing all our efforts on prevention and early warning. We
need to identify all the Aquatic IAS that are already present
or may appear in the Iberian Peninsula and report them as
soon as possible to the authorities.

So far, at least 264 species have been identified as a potential
risk to our freshwater ecosystems; at least 216 of them have
already been recorded and it has been detected that at least
179 species have established populations. The list of IAS is
constantly increasing and may well be an underestimate. In
fact, in some of our freshwater ecosystems there are now

more exotic than native species. Most of the aquatic IAS
present are animals, together with smaller numbers of plants
and algae. Of the introduced fauna, the largest number of
species are fish, followed by crustaceans and molluscs.

In the Iberian Peninsula this situation is especially worrying,
since Spain and Portugal’s rivers and lakes host a wealth of
unique endemic freshwater species whose survival is now
seriously threatened by exotic species. IAS not only interact
with native species, but they can also significantly affect and
impair the structure and functioning of our ecosystems. This
is having major consequences not only for the populations
of native species but also for the goods and services that
these ecosystems provide. Therefore, increased awareness
of this problem, the prevention of new exotic species
introductions, and early warnings of IAS presence are
essential and critical weapons in the fight for the protection,
conservation and improvement of our freshwater aquatic
ecosystems and, consequently, a priority objective. And you
can help us.

WHAT IS AN ALIEN SPECIES?

t



he process by which alien species arrive and
become established is complex, and fortunately
they are not always successful. Each stage in the
process is subject to a certain probability
determined by multiple factors. For example,

some individuals may die during the journey from their
native ecosystem to the host ecosystem, and this mortality
rate together with the conditions of entry and reception in
the host ecosystem will affect the entry rate. Once they
have arrived, they will not always be able to establish
themselves, since conditions may not be optimal, and
individuals that have entered may die without reproducing
or may not number enough to be considered an established
population. Finally, once the species has become
successfully established it may or may not disperse and

spread. This propagation will depend on the biological
characteristics of the organism.

The fight against exotic species needs to focus on each of
the following steps. Prevention aims to reduce or avoid the
entry of new exotic species and/or individuals, and it has
been shown to be the most effective tool in the fight against
IAS. Then, an early warning system can prevent an alien
species from becoming established once its presence has
been detected; this has frequently proved effective since
such a system will trigger eradication and/or control
measures. Total eradication is only possible in the early
stages of establishment of an exotic species. Therefore,
measures to control the species need to be implemented
promptly to prevent or minimise its spread.
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adverse impacts on ecosystem structure (species richness,
populations, etc.) and function (cycles of matter and energy,
ecosystem goods and services, etc.) or socioeconomic
impacts. Not all exotic species are invasive, since the ability
to be invasive is not intrinsic to all exotic species. So, what
does it mean to say that an exotic species is also invasive?
To a large extent this is conditioned by the biological
characteristics of the species (type of reproduction,
dispersal ability, size, etc.) and by the environmental
conditions of the colonised ecosystem.

It has already been pointed out that the definition of an
exotic species is clearly geographical in character and is
scale-dependent. In this respect, there are species in our
rivers and lakes that are native to certain Iberian river basins

but not to the entire Iberian Peninsula, which for various
reasons and purposes have been introduced into other
drainages where previously they were not naturally present.
These species are called translocated species.

A priori, it might seem easy to identify which species are
exotic and which are not. However, it is not always so
simple. A cryptogenic species is one for which it is difficult
or even impossible to identify its origins, which remain
unknown, and it cannot therefore be classified as either
exotic or native. This is due to the absence of any historical,
archaeological or other type of record that shows that this
species arrived from elsewhere or, conversely, that confirms
it as naturally occurring.

HOW DO ALIEN SPECIES ARRIVE?t



Release
• Biocontrol
• Hunting and sport fishing. Game species
• Erosion control and landscaping
• Pets
• Species from terrariums and aquariums. Fishkeeping
• Other

Escape
• Livestock, breeding and agriculture
• Aquaculture
• Ornamentation. Ornamental plants
• Species used as live bait
• Pets
• Species from terrariums and aquariums. Fishkeeping
• Zoos
• Botanic Gardens

Contaminant
• Traffic of contaminated goods
• Aquaculture
• Packaging materials

Stowaway
• Marine or river transport
• Air transport
• Land transport

Corridor
• Canals, and irrigation and water-transfer channels
• Railway tracks. Railways
• Motorways, highways and roads
• Lessepsian migrations (through the Suez Canal)

Unaided
• Natural dispersal
• Climate change
• Other natural processes

17

Release. This category includes those routes of entry
that involve the deliberate, active release of individuals into
the natural environment for any purpose.

Escape. In this case the arrival of the species is
deliberate since it has been brought here for captive
breeding or cultivation. However, its introduction into the
natural environment is unintentional. For whatever reason,
it may escape from the place where it is confined and reach
the environment.

Contaminant. The introduction in this case is not
intentional; the exotic organisms are contaminants in a
commodity or on other organisms that are imported for
some other purpose.

Stowaway. This, again, is the unintentional
introduction of an organism attached to or carried within
merchandise or a means of transport; the presence of the
stowaway species is unnoticed.

Corridor. This is an unintentional form of introduction
that occurs as a result of the building of infrastructure
joining regions that were not previously connected.
Without this infrastructure, the exotic species would not
have been able to disperse. 

Unaided. This is unintended introduction across
political borders as a result of the natural spread of exotic
species whose presence has been confirmed in
neighbouring regions.

VECTORS

Each of the pathways previously listed is associated with a set of vectors that are involved in or mediate the arrival of invasive
alien species. These vectors are:

PATHWAYS

The entry mechanism, the way in which an exotic species reaches our ecosystems, has been called its pathway. These
pathways of entry are here grouped into six types depending on their nature and how deliberate or accidental the
introduction is.



Ecosystem–habitat impact. This category includes
habitat degradation, loss of shelter or suitable habitats,
changes in hydrology or soil moisture, alteration of primary
production, shifts in nutrient flows or trophic networks,
reduced biodiversity, changes in community composition,
impaired capacity of recovery, erosion, bioaccumulation,
changes in soil structure, altered physicochemical
parameters, etc.

Species–popula9on impact. This category includes
effects on population size, distribution, growth rates,
genetic resources, reproduction, indirect or direct mortality,
animal or plant health, etc. 

Socio-economic impact. This may involve damage to
human activities (agriculture, aquaculture, fisheries, etc.),
human health conditions, human disturbance, landscape
alteration, damage to structures, tourism or recreational
activities, trade, etc.

These impacts can in turn be classified according to the
mechanisms that generate them, which include:

• Competition
• Predation
• Hybridisation
• Disease transmission
• Parasitism
• Toxicity
• Biofouling 
• Grazing/Herbivory
• Rooting/Burrowing
• Trampling
• Increased fire risk
• Interaction with other invasive species
• Other
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Degree of human intervention in the entry of alien species in terms of their pathways and vectors

IMPACTS

The arrival and subsequent establishment of exotic species and the expansion of their populations will have impacts on local
ecosystems and their species and populations. Depending on their consequences, these impacts can be grouped into three
categories:
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he book you have in your hands aims to draw
attention to the problem of alien species in
freshwater and estuarine ecosystems and, at the
same time, to get people involved in tackling this
problem by raising public awareness. It is

impossible to include all the IAS that have been detected or
have become established in the Iberian Peninsula, but we
can illustrate the magnitude of the problem by giving some
examples of IAS that have reached our rivers, lakes,
reservoirs and estuaries.

This guide introduces the 100 most significant exotic species
that occur in the inland aquatic ecosystems and estuaries
of the Iberian Peninsula. Many more have been reported
and many more will arrive in the future if preventive
measures are not implemented. These 100 species have
been selected for their impacts on other populations and
species, for their effects on ecosystems and habitats and for
their socio-economic impacts, as described above, and also
for their ‘media impact’ and/or for being interesting and
instructive examples of this serious problem.

The selected species have been divided into 4 groups of 25
species each – 10 of special importance and significance
and 15 that deserve to be better known. The four groups
are:

Even though these groups have a taxonomic basis, their
purpose is not to emphasise that, but to draw attention to
the most emblematic and well-known alien species without
forgetting organisms that may still be unknown to the
general public but whose introduction is having major
consequences for our ecosystems and society.

WHAT DOES THIS GUIDE CONTAIN?t Detailed fact sheets with the following content and structure are provided for the 10 most significant species in each group:

More simplified fact sheets with similar content and structure are provided for the other species.
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Scien9fic
name

This section shows the scientific name
(genus and species, in italics) accepted
at the time of publication of this guide,
as well as the name of the author or
authors of the scientific name.

Descrip9on To help with identification, a brief
description of the most important
traits of each species is included.
This short description is sometimes
enough to identify the species
correctly. However, in most cases a
taxonomic key and/or identification
by a specialist will be required. If you
come across an alien species, please
use the tools provided in this guide
to report it.

Common
name

Since these exotic species are recent
arrivals, most of them have not long
been part of our ecosystems and so
they may not yet have a common
name. Where a common name exists,
it is included here.

Ecology and
habitat

A section describing the ecology of
each species as well as the main
characteristics of the habitats in which
they can be found is included to
provide a better understanding of
these IAS. It is surprising to see how
these species can adapt to very
different habitats from those they
occupy in their natural range.

Na9ve
distribu9on

The place of origin and native
distribution of each species is included
to show how far they have travelled to
get to the Iberian Peninsula.

Distribu9on in
the Iberian
Peninsula

This section and the accompanying
map show the known distribution of
the species in the Iberian Peninsula
and the locations where it has been
reported. These areas of distribution
are constantly changing and in most
cases, unfortunately, increasing.
Therefore, the maps should not be
taken as definitive but as a reflection
of the current situation.

The information on each species is organised under the following headings:
Pathways As mentioned above, this guide aims

to raise awareness of IAS and to tackle
them through preventive measures. It
is therefore essential to recognise the
pathways by which these species
arrive to prevent them from spreading
and to avoid further introductions.
This section specifies and describes
the pathways involved.

Vectors As in the previous case, this section
lists and describes the vectors
involved in the arrival of these exotic
species, with the aim of increasing the
involvement of the public in
prevention.

Legisla9on Considerable concern has arisen at
the serious impacts that IAS have
generated in the European Union as a
whole and in individual Member
States, Portugal and Spain in our case.
Regulations have been introduced to
address this problem. This section
indicates whether the species in
question is included in any of the
following three regulations:

The List of Invasive Alien Species
of Union Concern

Commission Implementing 
Regulations (UE)

2016/1141; 2017/1263 y 2019/1262

The Spanish Catalogue of Invasive
Alien Species (Royal Decree
630/2013 and Royal Decree

216/2019)

The Portuguese National List of
Invasive Species (Decree-Law No

92/2019)

Impacts The establishment of an IAS in Iberian
ecosystems produces a series of
impacts, which are summarised in this
section.
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WHAT CAN I DO?

Biological invasions are a serious threat to the preserva9on of na9ve biodiversity. 

We must all get involved to fight them effec9vely.

Acquiring pets
• Choose or adopt your pet responsibly. Do not acquire alien species as pets.
• Never release your pet into the wild. If you cannot look after your pet, hand it over to your local animal shelter.
• If you buy exotic animals, make sure they have health and importation certificates.

In the garden or the pond
• Only buy plants and seeds that have information on their origin and composition.
• Preferably plant native species. They require less water and provide shelter and food for the local fauna.
• Never discard exotic ornamental or aquarium plants (or fragments) into waterways or drains.

In the wild
• If you see any species that may be invasive, take a picture and notify the local authorities. Early action is vital.

Go to or call the Nature Protection Service (SEPRONA in Spain or SEPNA in Portugal), forest rangers or local police.
• Do not release exotic species into rivers thinking that you are saving their lives. On the contrary, you would only be 

harming the ecosystem’s native species. Doing so is also a crime.
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Travelling
• When entering or leaving the country, do not transport undeclared animals, plants or seeds.

Comply with customs regulations.
• Clean the soles of your boots and your gear before hiking in a new area.

Fishing
• Disinfect fishing gear with chlorinated water and bleach.
• If you catch an exotic species, never return it to the wild.
• Be very careful with live bait. Do not release any excess or discard the packaging into the water.

Instead, use plastic bags and throw them away in waste containers.
• If you go fishing, you should know and comply with current regulations.

Using water
• Use filters that prevent organisms from passing into river water or irrigation outlets.
• Disinfect water transport tanks prior to use.

Boa9ng
• It is mandatory to follow the Disinfection Protocols for Boats and Equipment approved by the Hydrographic 

Confederations.
• Obtain official permits and follow all boating and cleaning protocols for reservoirs and rivers. 

Find out and get involved! Make sure you know and comply with all current laws and regula9ons.

WHO SHOULD I CONTACT IF I FIND AN INVASIVE ALIEN SPECIES?
If you come across an invasive alien species, notify the relevant authorities as soon as possible:

ICNF – Ins9tuto da Conservação da Natureza e das Florestas
At this link: www.icnf.pt
Avenida da República, 16
1050-191 Lisboa
Telephone: 213 507 900
(Departamento de Conservação da Natureza e Biodiversidade (DCNB): 
drncn@icnf.pt)

Linha SOS Ambiente e Território
Telephone: 808 200 520

SEPNA – Serviço de Proteção da Natureza e do Ambiente da GNR
Telephone: 217 503 080

Ministerio para la Transición Ecológica y el Reto Demográfico.
Query Mailbox:
https://www.miteco.gob.es/es/ministerio/servicios/informacion/buzon-consulta/de-
fault.aspx (In the box headed ‘Tema’ [Subject], select ‘Biodiversidad’ [Biodiversity]
from the drop-down list)

In addition, each autonomous community has postal and email addresses where you
can report exotic species. 

You can also contact the Servicio de Protección de la Naturaleza (Seprona) of the
Guardia Civil at the following email address:
dg-seprona-jefatura@guardiacivil.org

PORTUGAL

SPAIN



WHERE CAN I FIND OUT MORE ABOUT 
INVASIVE ALIEN SPECIES?
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You can report IAS through the Invasive Alien Species app (available in several languages, with a specific extension for the
Iberian Peninsula), available for Android and Apple:

Download the app:

EUROPEAN UNION



The European Alien Species Informa9on Network (EASIN) is an initiative of the European Commission Joint Research Centre. It
was established in recognition of the increasingly serious threat posed by Alien Species in Europe. EASIN facilitates the use of
existing Alien Species information, including the List of Invasive Alien Species of Union concern (the Union list), from a variety of
scattered information sources through freely available tools and interactive web services, compliant with internationally recognised
standards. The EASIN web tools and services can be used freely and independently by any user, while ownership of the data remains
with their sources, which are properly cited and linked.
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The Global Invasive Species Database (GISD) is a free, online searchable source of information about alien and invasive species
that have an adverse impact on biodiversity. The GISD aims to increase public awareness about invasive species and to facilitate
effective prevention and management activities by disseminating specialist knowledge and experience to a broad global audience.
It focuses on invasive alien species that threaten native biodiversity and natural areas and covers all taxonomic groups from micro-
organisms to animals and plants.
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The Global Register of Introduced and Invasive Species (GRIIS) was developed as a concept and prototype by the IUCN SSC Invasive
Species Specialist Group (ISSG) in 2006, as part of a project undertaken for the Defenders of Wildlife on the Regulation of Live
Animal Imports into the United States.

Due to the global nature of the invasive alien species problem, the Spanish Ministry for Ecological Transi9on and the Demographic
Challenge hosts a web space for Invasive Alien Species where you can find relevant legal information and access the Spanish
Catalogue of Invasive Exotic Species and the List of Invasive Alien Species of Union concern. It contains detailed information (in
Spanish) on all invasive alien species included in the catalogue, both aquatic and terrestrial.
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In Portugal, the Ins9tute for the Conserva9on of Nature and Forests (Ins9tuto da Conservação da Natureza e das Florestas, ICNF)
demonstrates the same national concern. Its website (in Portuguese) reports both the species included on the Portuguese National
List of Invasive Species and the projects being carried out to combat IAS, together with the latest information on these species.

The Invasive Species Compendium (ISC) is an encyclopaedic resource that brings together a wide range of different types of science-
based information to support decision making in invasive species management worldwide.
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GBIF, the Global Biodiversity Informa9on Facility, is an international network and research infrastructure funded by the world’s
governments and aimed at providing anyone, anywhere, with open access to data about all types of life on Earth.

The Iberian Society of Ichthyology (SIBIC) has developed the Carta Piscícola Española (Spanish Fish Map) with the main objective
of making all the information on Spanish freshwater fishes readily available. It compiles data from research centres and government
bodies and places it online, creating a web platform on freshwater fish species for use by the general public. This database includes
information on the biology and ecology of Spain’s freshwater fishes and associated references.



12
3

Or on our website: 
h:p://www.lifeinvasaqua.com/

If you would like to be kept up to date on the latest developments in our LIFE INVASQUA project, you can
follow us on Twitter, Facebook and Instagram: @LifeInvasaqua.
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