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Indicator Fact Sheet

(Code) Exotics in European Waters  31 July 2002

(  (
Key message (  About 660 exotic marine species have been introduced in European coastal Waters through shipping, aquaculture and other Man made activities. The Mediterranean Basin has received about 500 such visitors, mostly via the Suez Canal, while less than a hundred are known to have arrived in the Atlantic, North Sea and Baltic Sea coasts. 

(The rate of introductions, which peaked in the 1970’s, is declining with the exception of the Atlantic Sea where exotic macroalgae and macrobenthic organisms appear to have been introduced mostly as accompanying species with stocks imported for aquaculture. 

(Technical title of graph)  

Instructions 

In map of Europe insert: One graph centrally showing rates of introduction in All Seas.
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Then at each regional Sea the graph showing rate of introduction per ecological group.
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Notes: Numbers of first exotic records per regional Sea within 20 years interval  

Sources:  compiled  by NCMR for EEA

Results and assessment 

Policy relevance: target or objective for the indicator

Risks from potential hazardous introductions are regarded as an increasing problem of global concern with consequences to ecosystems and the sustainable use of coastal resources.

Importance of international cooperation in the field of aquatic invasions have been understood as early as in the beginning of 1970s, then the International Council for the Exploration of the Sea (ICES) established the Working Group on Introductions and Transfers of Marine Organisms  (WGITMO). 

Provisions dealing with introduced species appear in several international treaties as well as in regional conventions. First and foremost, the Convention on Biological Diversity (CBD) requires contracting parties as far as possible and appropriate “to prevent the introduction of, control or eradicate those alien species which threaten ecosystems, habitats or species” (article 8(h)). The Another global Convention, the Bonn Convention on the Conservation of migratory species of Wild Animals, provides for “strict control of the introduction of, or control of already introduced, exotic species detrimental to the migratory species..”

At European level, the Berne Convention in 1979 provides that “each contracting party undertakes ... to strictly control the introduction of non-native species” The EC Directive on the Conservation of Natural Habitats and of Wild Fauna and Flora requires Member States to “ensure  that the deliberate introduction into the wild of any species which is not native to their territory is regulated so as not to prejudice natural habitats within their natural range or the wild native fauna and flora and, if they consider necessary, prohibit such introduction” (article 22(b)). 

More recent international working groups with active participation of European scientists include:  

International Maritime Organization (IMO) Marine Environment Protection Committee (MEPC)

Ballast Water Working Group 

ICES/IOC/IMO Study Group on Ballast Water and Other Ship Vectors (SGBOSV) 

Baltic Marine Biologists (BMB) Working Group 30 on Non-indigenous Estuarine and Marine

Organisms (BMB WG 30 NEMO) International Association of Theoretical and Applied Limnology (SIL)

Working Group on Aquatic Invasive Species (SIL WGAIS) 

Policy context (relevance of the indicator with reference to specific policy processes)

Ships have been recognized since about 50 years as a major vector for the introduction of non-indigenous and harmful organisms. The International Maritime Organization (IMO) and the International Council for the exploration of Sea (ICES) work together in developing globally applicable guidance to minimize the risk of transferring unwanted marine species.

Environmental context: (scientific soundness and choice and definition of the indicator)

The exotic species are those which do not belong to the native fauna and have arrived recently i.e. within historical times An exotic (also known as alien, introduced, invasive, non-indigenous, non-native) species is any species intentionally or accidentally transported and released by man into an environment outside its native geographical range of habitat. Other organisms extend their geographical range following natural or man-made changes in the environment i.e construction of the Suez Canal. These human-mediated invasions, often referred as “ecological roulette" or "biological pollution”, represent a growing problem due to the unexpected and harmful impacts they cause to the environment, economy and human health
Assessment

A great number of exotic species have been introduced by various modes in European Waters, their number dramatically increased from the 60s to 90’s (Boudouresque et al., 1993). According to updated information (graph prepared for EEA), the introductions of exotic species, shows decreasing trends the last two decades. Introduced unicellular algae and zooplanktonic organisms, mainly introduced with ballast waters have been reduced after 1980 in the Atlantic, North, and Mediterranean Seas, presumably due to some preventive measures, whereas they have slightly increased in the Baltic and Black Sea. Imports for marine and brackish water farming have contributed to an increase of the introduced species of macroalgae and benthic animals the last two decades in the Atlantic Sea. 
Subindicators Mode of Introduction

Key message 

( The primary mode of introduction of exotics in European Seas is shipping  (154 species) with aquaculture coming next (124 species). 

( In the Mediterranean the vast majority of species are of Erythraean origin and enter via the Suez Canal, a phaenomenon termed as Lessepsian migration. 

(  (    

Technical title of sub-graph  
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Notes: Mode of Introduction per regional Sea.

Sources:  >>compiled by NCMR for EEA

Assessment for the sub-indicator. Overall shipping is the major way of introduction of exotics either through ballast water or on ship hulls (fouling organisms). Of about 120 species whose mode of introduction is identified aquaculture, at least 50 have been accidentally introduced with intentionally imported species.  Shipping and aquaculture contribute equally to the number of alien species in the Black Sea and the Baltic, whereas shipping is the major vector of introductions in the North Sea and aquaculture in the Atlantic Sea respectively. Exceptional is the case of the Eastern Mediterranean Sea where the number of invertebrate and fish exotics originating from the Indo-Pacific and Red Sea (224 species) is two times that coming via shipping (102 species) and five times those contributed to aquaculture (44 species). The rate of introductions in the Mediterranean via the Suez Canal is continually increasing (Golani et al., 2002; Galil et al 2002; Zenetos et al., 2002). The most commonly introduced species are seen in Table 1.
	Table 1: Exotic species in European Seas and dates of first sighting

	
	Origin
	mode
	Baltic
	North
	Atlantic
	Mediterranean
	Black

	Acartia tonsa
	WA, IP
	Shipping
	1925
	1916
	1927
	+
	1976

	Anguillicola crassus
	IP
	Associated
	1980
	1882
	1980s
	
	

	Antithamnionella spirographidis
	IP
	Fouling
	
	1906
	?
	1914
	

	Antithamnionella terrifolia
	SP
	Shipping
	
	1926
	1910
	1926
	

	Asparagopsis armata
	Atlantic
	shipping
	
	1950
	1925
	1926
	

	Balanus  eburneus 
	NWA
	Shipping
	
	1900
	< 1940 
	
	1892

	Balanus improvisus
	WA
	Shipping
	1844
	1850
	< 1872 
	
	1844

	Bonnemaisonia hamifera
	NP
	Associated
	1902
	1890
	1898
	1910
	

	Callinectes sapidus
	NWA
	Shipping
	1951
	1932
	1901
	1951
	1967

	Codium fragile
	NWP
	Associated
	1932
	1900
	1946
	1950
	

	Colpomenia peregrina
	PO
	Associated
	1930
	1905
	1905
	1956
	

	Corambe obscura
	NWA
	Shipping
	
	1886
	1973
	
	1980

	Cordylophora caspia
	PC
	Shipping
	1803
	1884
	< 1901
	
	

	Coscinodiscus wailesii
	IP
	Associated, Shipping
	1983
	1977
	1978
	
	

	Crassostrea gigas
	NW P
	Aquaculture
	1985
	1964
	1966
	1964
	1900s

	Crepidula fornicata
	NWA
	Associated
	1940
	1887
	1949
	1957
	

	Diadumene cincta
	Atlantic
	Shipping
	
	1925
	1963
	1993
	

	Eriocheir sinensis
	NWP
	Shipping
	1926
	1912
	1930s
	1960
	1998

	Ficopomatus enigmaticus
	Subtropical
	Shipping
	1953
	1921
	1921
	+
	

	Gonionemus vertens
	Atlantic
	Associated
	
	1913
	19th century 
	1976
	

	Grateloupia doryphora
	PO/AT
	Associated
	
	1969
	1989
	1982
	

	Haliplanela lineata
	NP
	COI and/or SF
	1896
	End of 19th century
	1971
	

	Hydroides dianthus
	NWA
	Shipping 
	
	1970
	≤ 1927 
	1865
	

	Penaeus japonicus 
	IP
	Aquaculture
	
	
	1980
	1927
	1970s 

	Mercenaria mercenaria
	NWA
	imported for acquaculture
	1864
	1861
	1965
	

	Mya arenaria
	NWA
	Shipping
	1245
	1250?
	<1800
	1976
	1966

	Mytilicola orientalis
	NWP
	
	
	1992
	1977
	1979
	

	Mytilicola ostreae
	NWP
	Associated
	
	1992
	1972
	1980
	

	Odontella sinensis
	IP, NWP
	Shipping
	1903
	1903
	≤ 1930
	
	

	Petricola pholadiformis
	NWA
	Associated
	1927
	1890
	
	1994
	

	Polysiphonia harveyi
	NP
	Aquaculture
	no data
	1908
	1980s 
	
	

	Rapana venosa
	NWP, then MED
	shipping
	
	
	1998
	1974
	1946

	Rhithropanopaeus harrisii tridentatus
	NWA
	Shipping/fouling
	1948
	1870s
	1955-56 
	1996
	1937

	Sargassum muticum
	NWP
	Associated
	1985
	1960s
	1976
	1980
	

	Styela clava
	NWP
	Shipping
	1984
	1952
	1968
	
	

	Tapes philippinarum
	NWP, then NEP
	imported for acquaculture
	1983
	
	1973-74
	1981
	

	Teredo navalis
	cosmopolitan
	Shipping
	1800
	<1800
	
	
	<1800

	Undaria pinnatifida
	NWP, then MED
	Associated
	
	1986
	1983
	1971
	

	Victorella pavida
	IO
	Shipping
	1960
	1870
	1960s
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Data 
>> If you consider it useful for a publication or for this indicator fact sheet to provide statistical data, insert then a publication-ready table (that is: a WORD table, not a link to a spreadsheet) with statistics on country level and as a total for a relevant country grouping. Data should be made comparable between countries (by dividing by population, land area, GDP etc) if that enhances the use of the table. Select in the number of years if necessary to keep the table readable. 

>> The background data for producing the indicators should be provided as three spreadsheets in a workbook, with clearly marked tabs:


A) base data (by country and year) 

B) manipulated data (for the indicator)

C) graph <<

>>  Mention the file name here: Spreadsheet file: 

Meta data
1. Data source: 
2. Description of data: Marine and brackish water species of phytoplankton, zooplankton, phytobenthos, zoobenthos and Fish. Mammals and birds are excluded. Exotic fish are not included in the North Sea list whereas only one species is cited for the Atlantic coasts.

3. Geographical coverage: Detailed data per country are not available albeit in exceptional cases. However, compiled data for the regional seas are available for the Baltic, North sea, Atlantic, Black Sea. The Mediterranean records are compiled for EEA from the CIESM atlases (www.ciesm.org/atlas/) and various sources. 

Baltic Sea includes marine and brackish water species recorded in the Baltic including Kattegat.

North Sea coasts: According to the North Sea Task Force (1993) includes the Channel region in the south, the Skagerrak and Kattegat in the east, and the Shetland Islands in the north. Species of Brackish habitats have been included when a salinity of >5psu is regularly encountered.

Atlantic Sea. Introduced marine and brackish water species on the Atlantic and Channel coasts of France, Spain and Portugal
Mediterranean Sea: includes the coastal areas of all Mediterranean Sea countries including brackish (Lagoonal) habitats.

Black Sea: includes the coastal areas of all Black Sea countries including brackish (Lagoonal) habitats.

4. Temporal coverage: Includes cryptogenic species (very old records) and findings focused mainly the last three decades.

5. Methodology and frequency of data collection: Sparce based on single records, inventories, monitoring of coastal areas and reviews.

6. Methodology of data manipulation, including making ‘early estimates’: The records are classified by ecological group rather than per systematic because many groups have representatives among exotics in both the pelagic (zooplankton) and benthonic (zoobenthos) components. The vector of introduction has been assumed in most cases by the original authors or reviewers. Where unknown it is treated as such. The date of first record reflects the collection date of the species in an area, but in many cases it is the same with publication date 

Quality information

7. Strength and weakness (at data level):

8. Reliability, accuracy, robustness, uncertainty (at data level):1

9.
Overall scoring (give 1 to 3 points: 1=no major problems, 3=major reservations): 

Relevancy: <see Description of elements for definitions>

Accuracy: 1

Comparability over time: 1

Comparability over space: 2

Further work required 

<< for most indicators necessary; insert short description >>
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