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What is an alien species?
The terms alien, exotic, non-indigenous, naturalized 

and non-native generally refer to organisms 
introduced into a region outside of their historic range

ANTHROPOGENICALLY
IAS: Invasive Alien Species

nuisance, noxious, pests and invasive have also been used 
to describe introduced species that are known, or 
believed, to threaten resources valuable to humans and/or 
Ecosystem services
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Sparisoma
cretense
DISTRIBUTION: 
Azoresto Senegal 
SE MED 

No more trapped in the Eastern 

Mediterranean?

Adults in Tyrrhenian Sea, summer 1991

Juveniles in SW Adriatic, summer 2000

(Bianchi  & Morri, 1994)

(Guidetti & Boero, 2001)

NO
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A “SOUTHERN” SPECIES

The population of 
Thalassoma pavo in the 
French Mediterranean
coast has clearly 
increased since 1988

NO
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Alien species are of high relevance to:
a) the Barcelona Convention; 
b) the Common Fisheries Policy CFP (Aquaculture regulation 

(708/2007) 
c) the Bern Convention on the Conservation of European 

Wildlife and Natural Habitats;
d) Animal health legislation (various directives)
e) Directive on the deliberate release into the environment of 

genetically modified organisms (90/220/EEC)
f) Regulation D-2 of the IMO Ballast Water Management 

Convention)
g) Water Framework Directive (2000/60/EC) 
h) Marine Strategy Framework Directive (2008/56/EC)
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MSFD EC Decision (2010/477/EU) -Descriptor 2
The two criteria for assessing progress towards GES 

2.1. Abundance and state characterisation of non-indigenous 
species, in particular invasive species — Trends in abundance, 
temporal occurrence and spatial distribution in the wild of 
non-indigenous species, particularly invasive non-indigenous 
species, notably in risk areas, in relation to the main vectors 
and pathways of spreading of such species (2.1.1) 
2.2. Environmental impact of invasive non-indigenous species 
— Ratio between invasive non-indigenous species and native 
species in some well studied taxonomic groups (e.g. fish, 
macroalgae, molluscs) that may provide a measure of change 
in species composition (e.g. further to the displacement of 
native species) (2.2.1) 
— Impacts of non-indigenous invasive species at the level of 
species, habitats and ecosystem, where feasible (2.2.2). 



Institute of Marine Biological Resources and Inland Waters

Initiatives in Europe

Multi-national Data bases: DAISIE, NOBANIS, 
BSASD,  Black Sea , HCMR/EEA, EASIN, PERSEUS 
(Andromeda)

National Databases (websites): Belgium, Sweden, 
Denmark, Germany, UK, Ireland,  Greece, Italy?

Networks: NOBANIS, ESENIAS, MAMIAS
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HCMR DATABASES

1. PAN EUROPEAN

2.MEDITERRANEAN- MAMIAS

3. GREEK -ELNAIS
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Pan European DB

Homogenization of DBs : NOBANIS, BSASD,  Black Sea
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• 2396 species including  FW taxa (fish, plants, 
crustaceans, molluscs, birds. Non exhaustive, non for 
all countries)

• 7480 records at country level
• Multiple records for countries with coastal areas in 

two LMEs e.g. Spain, France, Turkey, UK, Germany, 
Sweden

HCMR Pan European DB
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Establishment success
Oct 2009
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HCMR application for the MED

Simple queries have been designed to provide 
information on: 

• distribution per region
• distribution per country 
• species within a taxonomic group
• species discovered for a specific year 
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HCMR/EEA database application
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query extract in xls format for list of 
species at a country e.g. Malta. 

DistributionID Species_Name First_sighting Country Success Reference
ACA-NAY-003 Acanthophora nayadiformis 1969 Established Lanfranco, 1989
AEO-IND-002 Aeolidiella indica 1992-98 Established Sammut, C. and Perrone, A.S., 1998. 
ALE-DJE-010 Alepes djedaba 1961 Established Lanfranco, 1993
AMP-LOB-005 Amphistegina lobifera 2006 Established Yokes, et al, 2007
APL-DAC-006 Aplysia dactylomela 2008 Casual Schembri, 2008
APL-PAR-002 Aplysia parvula 1967 Questionable Bebbington, 1970
ASP-ARM-006 Asparagopsis armata 1994 Established Cormaci et al., 1997
ATA-GLA-002 Atactodea glabrata 1977 Casual Cachia et al., 2004
BOT-MAD-002 Botryocladia  madagascariensis 1994 Questionable Cormaci et al., 1997
BRA-PHA-011 Brachidontes pharaonis 1970 Established Cachia et al., 2004
BUR-LEA-005 Bursatella leachii 1969 Established Bebbington, 1970
CAL-SAP-009 Callinectes sapidus 1972 Established Schembri & Lanfranco, 1984
CAU-RAC-009 cylindracea 1997 Established Stevens, 1999
CEL-APE-003 Celleporaria aperta 1975 Questionable Agius et al., 1977
CEL-PIL-001 Celleporaria pilaefera 1975 Questionable Agius et al., 1977
CER-SCA-009 Cerithium scabridum 2005 Established Mifsud & Sammut 2006
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query extract for list of species at a region (North Adriatic). The 
output can be extracted either as a report or as an xls file.
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Report of species within a taxonomic group (Mollusca)
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MALTA
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CYPRUS
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400 species

263 species
TURKEY
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 COLL et al., 2010  This work 
Taxon all aliens native aliens % aliens 
Protozoa (excluding 
Foraminifera) 

 0 0 4 
 

Foraminifera >600 0 600 50 8.3 
Rhodophyta 657 73 584 79 13.5 
Phaeophyta & 
Pelagophyceae 

277 23 254 24+1 9.8 

Chlorophyta 190 17 173 20 11.6 
Magnoliophyta 7 1 6 1 16.7 
Polychaeta 1172 75 1097 129 11.8 
Crustacea 2239 106 2133 153 7.2 
Mollusca 2113 200 1913 212 11.1 
Cnidaria 757 3 754 46 6.1 
Bryozoa 388 1 387 23 5.9 
Ascidiacea 229 15 214 16 7.5 
Echinodermata 154 5 149 12 8.1 
Porifera 681 0 681 8 1.2 
Platyhelminthes 1000 0 1000 12 1.2 
Other Invertebrates 2168 2 2166 16 0.7 
Fish 650 116 534 149 27.9 
Total  637*  954*  
Average %  3.3 %   5.9 % 
 

Source: Zenetos et al., 2010 MMS
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ELNAIS Database system
• Microsoft Access application
• Collection of the available literature
• Record the data (locations, species, 

coordinates)
• Enter the data in the database system
• Migrate the data to ArcGIS Desktop System
• ……………………………..
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Access application
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ELNAIS in numbers
Species = 375 
including bibliographically 

introduced, synonyms 
etc.

Records= 978
Areas=16
Sub-areas=90

Areas_ID Areas
ARE-01 Ionian Sea
ARE-02 North Aegean
ARE-03 Libyan Sea
ARE-04 South Aegean
ARE-05 Sea of Kythira
ARE-06 Korinthiakos
ARE-07 Cretan Sea
ARE-08 N Greece lakes
ARE-09 CW Greece lakes
ARE-10 Peloponnesos lakes

ARE-11 Kriti lakes
ARE-12 W Greece lakes
ARE-13 other lakes
ARE-14 various rivers
ARE-15 C Greece lakes 
rivers
ARE-16 N Greece rivers
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GIS system – The ArcGIS Desktop
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2009-2010
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A. Zenetos, S. Katsanevakis, D. Poursanidis, F. Crocetta, D. Damalas, G. Apostolopoulos, C. 
Gravili, E. Vardala-theodorou & M. Malaquias, 2011.Additions and amendments to the marine 
alien species in Greek Seas (2010 update). Medit. Mar. Sci., 2011
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ELNAIS: Ellenic Network on Aquatic 
Invasive Species

(http://services.ath.hcmr.gr)
«Invasive alien species (IAS)» includes also (casual) 

questionable and cryptogenic records

56 experts based at
11 sites University and/or Research Centres/Museums

.
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11 Universities, Reseach Centres 

(ELNAIS Sites 56 Greek experts 

EIONET meeting, Sofia 17‐18 /10/2011
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News – Species and ……
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New publications
• PUBLICATIONS IN 2011
1. Katsanevakis S., D. Poursanidis, B. Yokes, V. Mačić, S. Beqiraj, L. Kashta, Y. Ramzi Sghaier, R. Zakhama-Sraieb, I. Benamer, G. Bitar, Z. Bouzaza, P. Magni, 

C.N. Bianchi, L. Tsiakkliros & A. Zenetos. 2011. Twelve years after the introduction of the crab Percnon gibbesi (H. Milne Edwards, 1853) in the 
Mediterranean: current distribution and invasion rates. Journal of Biological Research-Thessaloniki) 16: 224 – 236. 

2. Katsanevakis S. , Zenetos A., Vesna Macic V., Beqiraj S., Poursanidis D., Kashta L., 2011. Invading the Adriatic: spatial patterns of marine alien species across 
the Ionian-Adriatic boundary. Aquatic Biology. 13: 107–118 

3. Kiparissis S. , Fakiris E., Papatheodorou G., Geraga M., Kornaros M., Kapareliotis A., Ferentinos G., 2010. Illegal trawling and induced invasive algal spread 
as collaborative factors in a Posidonia oceanica meadow degradation. Biological Invasions, 13, 3 : 669-678 DOI 10.1007/s10530-010-9858-9 

4. Simboura, N., 2011. An overlooked alien species present on the coasts of Greece (eastern Mediterranean): the polychaete Polycirrus twisti Potts (Polychaeta: 
Terebellidae). Mediterranean Marine Science, 12 (1): 239-246. 

5. Tsiakkiros L. & Zenetos A., 2011. Further additions to the alien mollusc fauna along the Cypriot coast New opisthobranchia species. Acta Adriatica, 52 (1): 
115-124.

6. Zenetos A., S. Katsanevakis, D. Poursanidis, F. Crocetta, D. Damalas, G. Apostolopoulos, C. Gravili, E. Vardala-Theodorou & M. Malaquias, 2011. Marine 
alien species in Greek Seas: Additions and amendments by 2010. Mediterranean Marine Science, 12, 1: 95-120.

PUBLICATIONS IN PRESS
Pancucci-Papadopoulou MA, Raitsos DE & Corsini-Foka M. Biological invasions and climatic warming: implications for south-eastern Aegean ecosystem 
functioning. Journal of the Marine Biological Association of the United Kingdom, page 1 of 13. # Marine Biological Association of the United Kingdom, 2011 
doi:10.1017/S0025315411000981

Zogaris S. & Apostolou A.. F irst record of Pontian Monkey Goby, Neogobius fluviatilis (Pallas, 1814) in the Evros River (Greece); Is it an alien species?. 
Mediterranean Marine Science, 12, 2

SUBMITTED PAPERS
Kiparissis S., Loukovitisa D. & Batargias C. First record of the Bermuda sea chub Kyphosus saltatrix (Pisces: Kyphosidae) inGreek waters. Submitted to Marine 
Biodiversity Records 

Katsanevakis S,. Rapid assessment of the marine alien species in the shallow coastal waters of Paros and Antiparos Islands (Aegean Sea). Submitted to Aquatic 
Invasions
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Ph.D Theses
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The literature – sources
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List of experts in the network
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The main table of ELNAIS 
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An example : the spider crab Percnon gibbesi
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39

Citizen-scientists

Taxonomic Keys

Internet

Photos

Shell-collectors….

touriststourists
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Divers: Kastellorizo 2010
Hypselodoris infucata: 
photo G. Apostolopoulos

Sepioteuthis lessoniana: photo J. Issaris

Chromodoris annulata: photo J. Issaris Percnon gibbesi: photo J. Issaris
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Lagocephalus sceleratus

• new invader (2003); however, abundant in the Levantine basin
• negative impact in artisanal fisheries
• potential risk to humans (tetrodotoxin poisoning)

Fishermen…
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Dissemination
Raise awareness: media, scientific community

Fact sheets for EEA and National organizations: 
Fisheries Directive

Provide Data to Ministries in relation to EU directives

Collaborate in international fora

Monitor when/where possible  

Research: 5 PhD theses in Greece (2 finalized in 
2009, 1 in 2011, 1 in 2012)
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Awareness raising:
Fish: Lagocephalus sceleratus

First report : Rhodes, 2005

2003
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Publications steming from ELNAIS
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2.1. Trends indicators

2.1.1. Abundance and state characterisation of 
non-indigenous species, in particular invasive 

species — Trends in abundance, temporal 
occurrence and spatial distribution in the wild 

of non-indigenous species, particularly invasive
non-indigenous species, notably in risk areas, 

in relation to the main vectors and pathways of 
spreading of such species (2.1.1)
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Black Sea

Summer School, Chios,  June 2012
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Trends per country
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MAS at EU MSFD level
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MSFD EC Decision (2010/477/EU) -Descriptor 2
The two criteria for assessing progress towards GES 

2.1. Abundance and state characterisation of non-indigenous 
species, in particular invasive species — Trends in abundance, 
temporal occurrence and spatial distribution in the wild of 
non-indigenous species, particularly invasive non-indigenous 
species, notably in risk areas, in relation to the main vectors 
and pathways of spreading of such species (2.1.1) 
2.2. Environmental impact of invasive non-indigenous species 
— Ratio between invasive non-indigenous species and native 
species in some well studied taxonomic groups (e.g. fish, 
macroalgae, molluscs) that may provide a measure of change 
in species composition (e.g. further to the displacement of 
native species) (2.2.1) 
— Impacts of non-indigenous invasive species at the level of 
species, habitats and ecosystem, where feasible (2.2.2). 
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Indicator on impact
Trends in IAS

Early Warning System

IAS: Invasive Alien Species
nuisance, noxious, pests and 
invasive have also been used to 
describe introduced species that 
are known, or believed, to threaten 
resources valuable to humans 
and/or Ecosystem services
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Harmful species

Phyllorhiza punctata
Origin: PacificMnemiopsis leydi

Origin: NW Atlantic
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Rhopilema nomadica

A swimmer stung by Rhopilema nomadica at 
Yumurtalik (Adana) during fall 2009 
(Photograph:Tahir Ozcan).

Each summer since the mid 
1980s huge swarms of the 
invading jellyfish, Rhopilema 
nomadica, Galil, have 
appeared along the 
Levantine coast. The species 
originated in the Red Sea 
and the East African coast, 
but entered the 
Mediterranean through the 
Suez Canal and have 
established a Levantine 
population. 
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Net Damage by Alien Jellyfish-
extra cost for fishermen

Photos: Bayram Ozturk
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Examples of IAS in European Seas

A. Dreissena (D. Minchin)
B. Didemnum (D. Offer)
C. Eriocheir (S. Gollasch)
D. Crassostrea (S. Gollasch)
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1972

1995

Source: Aligizaki, 2008. phD Thesis. AUTH, Thessaloniki, Greece.
Aligizaki, 2009. CIESM monographs, 40. Tunis, 10-14 October 2009

1989

Ostreopsis spp. in the Mediterranean Sea
O. ovata

O. cf. siamensis

Crete:2003-2007
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Beaches On Italy's Riviera Deserted Amid Toxic Algae FearsRome (AFP) Jul 20, 2005
Beaches were deserted along a 15 kilometre (nine mile) 
stretch of the Italian riviera Wednesday after nearly 200 
people were hospitalized having come into contact with 
a toxic algae flourishing along the Ligurian coast.
Victims had come into either direct contact with the algae 
while swimming or inhaled it because of a windblown 
"aerosol affect", doctors at Genoa's Galliera hospital said. 
All were discharged within a few hours, after being treated 
for fever, nausea and irritation to eyes and nose.
The toxic algae, known by its scientific name "Ostreopsis
ovata", first appeared on Sunday. Genoa mayor Giuseppe 
Pericu ordered the beaches closed to bathers on Tuesday.
And while the azure Ligurian sea looks inviting in the 
summer heat, fines of 50 euros will be imposed on 
anyone defying the ban.

Brescianini et al. 2006. 
Eurosurveillance 11(9).
Ciminiello et al. 2006. Anal Chem. 78, 
6153-6159.

tourism

aquaculture

Aligizaki K, Katikou P, Nikolaidis G, Panou A, 2008. First episode of Shellfish 
Contamination By Palytoxin-like Compounds from Ostreopsis species (Aegean 
Sea, Greece). Toxicon, 51: 418-427.

Restriction of fisheries and commercial activities 
regarding bivalve mollusks for more than 3 
months each year due to Shellfish 
Contamination By Palytoxin-like Compounds
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Selection of most invasive species in European Seas

 other CABI SEBI NOBANIS DAISIE BSEP SESAME

Acartia tonsa yes yes

Acrothamnion preissii "ALIENS" yes yes

Alexandrium monilatum yes

Amphistegina lobifera yes

Anadara kagoshimensis yes yes yes

Anadara transversa yes yes

Anguillicola crassus yes yes yes yes

Aplysia dactylomela yes

Apogon pharaonis yes

Aquilonastra burtoni yes

Asparagopsis armata "ALIENS", UK yes yes

Asparagopsis taxiformis yes

Austrominius modestus GISD yes yes

In European MSFD 184 IAS have been reported, 28 of which are cryptogenic
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Black 
Sea Baltic 

Sea 
North 

Sea 
Celtic 
Seas 

Biscay-
Iberian WM CM Adriatic  EM 

Norway 
Barents 

Dinophyta           

Alexandrium monilatum            

Chattonella cf. verruculosa             
Karenia(Gymnodinium)  
mikimotoi  ?     ?   

Non 
EU     

Gymnodinium catenatum 
Non 
EU ?             

Prorocentrum minimum          N N N N Non EU 

Haptophyta           

Phaeocystis pouchetii            
Non 
EU  

Ochrophyta          Non EU 

Coscinodiscus wailesii               

Fibrocapsa japonica             Non EU 

Odontella sinensis               Non EU 

Thalassiosira punctigera              

Macrophyta            

Acrothamnion preissii               
Antithamnionella 
spirographidis            N    

Asparagopsis armata                  

Asparagopsis taxiformis                
 

Distribution of IAS in EU MSFD areas
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Distribution of IAS and Potential IAS in European Regional Seas

0 20 40 60 80 100 120 140
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Mediterranean IAS =120 species [-27 in non 
EU] 

• about 19 are commercially exploited (8 fish, 5 
crustaceans, 6 molluscs) 

• 20 are classified as worst invasives. 
• 43 more species are recorded as potentially 

invasive. 
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Baltic Sea: only 23 species are classified as invasive 
in the Baltic Sea, 10 of which are among the “worst 
invasive” while another 22 are classified as 
potentially invasive. 

Black Sea:  17 species are classified as invasive 
(with another 9 classified as potentially invasive); 
however this number corresponds to only two 
countries that are part of European waters in that 
MSFD (in the rest of the Black Sea 2 more species 
are recorded as invasive and 3 more as potentially 
invasive



Institute of Marine Biological Resources and Inland Waters

0
20
40
60
80

100
120
140
160
180
200

C
um

ul
at

iv
e 

Nu
m

be
r o

f I
A

S

<50
s

19
50

s
19

60
s

19
70

s
19

80
s

19
90

s
20

00
s

20
10

-11
un

k

IAS in EU Seas

PP
VER
INV



Institute of Marine Biological Resources and Inland Waters

0
20
40
60
80

100
120
140
160
180
200

C
um

ul
at

iv
e 

Nu
m

be
r 

of
 IA

S

<50
s

19
50

s
19

60
s

19
70

s
19

80
s

19
90

s
20

00
s

20
10

-11

un
k

IAS in EU Seas

PP
VER
INV

0
200
400
600
800

1000
1200
1400

N
um

be
r o

f A
lie

ns
 , 

C
um

ul
at

iv
e

<50
s

19
50

s
19

60
s

19
70

s
19

80
s

19
90

s
20

00
s

20
10

s
Unk

Aliens - ALL European Seas (EU+nonEU)

PP
VER
INV


