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The Mediterranean Sea, rich but 

sensible 
1 % of the marine areas in the world

A unique enclosed Sea 

10 % of the world biodiversity

30 % of the petroleum sea-traffic
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Interactions  of the Black and Mediterranean Seas

The fresher water from the Black Sea enters the Aegean basin through the Turkish 
Straits partly determining conditions for the surface layer and deep convection in the 
Aegean, whereas the saltier water from the Aegean intrudes into the Black Sea setting 
intermediate and deep water stratification. The Black Sea is an integral part of the 
Aegean and Med.Seas. 



THE MAIN THREATS FOR FISHERIES 
IN THE MED. SEA

 POLLUTION

 EUTROPHICATION

 COASTAL DEVELOPMENT

 INVASIVE SPECIES



ALIEN SPECIES TERMINOLOGY
 Alien species: According to the World Conservation Union 

(IUCN) (2002), an alien species (exotic, non-native, non-
indigenous) is a species, a sub-species or a lower taxon 
occurring outside of its natural range (past or present) and 
dispersal potential (i.e. outside the range it occupies 
naturally or could not occupy without direct or indirect 
introduction or care by humans). It includes any part, 
gametes or propagule of such species that might survive 
and subsequently reproduce. 

 Alien invasive species: An alien species which becomes 
established in natural or semi-natural ecosystems or habitat, 
is an agent of change, and threatens native biological 
diversity. However, there is no uniform terminology for the 
alien species and some organizations use different 
definition such as the United Nations Environmental 
Programme (UNEP), the Internationl Council for the 
Expolaration of the Sea (ICES) or the United States 
Environmental Protection Agency (EPA). 



ALIEN SPECIES TERMINOLOGY

 Lessepsian migrant: term used for the first time by 
Por (1969, 1971) to define the Red Sea origin species 
which had passed through the Suez Canal and settled in 
the Eastern Mediterranean.

 Lessepsian migration: Unidirectional migration of the 
Red Sea species to the Mediterranean via the Suez Canal.

 Anti-lessepsian: Contrary migration to the lessepsian 
migration, i.e. from the Mediterranean Sea to the Red 
Sea.



Strait Gibraltar

Suez Canal (Lessepsian migration)

Istanbul (Bosphorus)

Çanakkale 
(Dardanelles)

WAYS OF  INTRODUCTION

With Ships: Ballast water, Fouling, Ballast Sediment Tanks
By Straits and Suez Channel
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Rapana venosa

Novorosisk (1947), Crimea (1949), Romania (1955),
Bulgaria (1957), Istanbul (1960), Marmara (1966),
Aegean (1969), Giresun (1955), Trabzon (1962).

At present, it is distributed to the whole Aegean Sea as
well as the Adriatic Sea.



The Suez Canal facilitates 
Lessepsian migration.
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Galil, B.S. 2008



Lessepsian Fishes Siganus rivulatus

Siganus luridus

Lagocephalus sceleratus

Lagocephalus suezensis Stephanolepis diaspros

Alectis alexandrinus

Saurida undosquamis



Caulerpa taxifolia and 
C.racemosa



IMPACTS OF THE ALIEN SPECIES

 FISHERIES

 SOCIO-ECONOMICAL FACTORS

 BIODIVERSITY

 HEALTH

 OTHERS



Harmful effects of the alien species on fishing gears in 
the Mediterranean Sea

(net damages, mesh clogging, fouling, extra labour for cleaning and fixing nets)

Longlining Beach 
net

Gillnet Trawling Purse 
seining

Fish 
farming 
cages

Buoys

Caulerpa taxifolia – + + – – – –

Macrorhynchia 
philippina 

– + + – – – +

Ropilema nomadica – + + + + + -

Diadora setosum – + – – – – –

Callinectes sapidus + + + – – – –

Synaptula 
reciprocans

– + + – – – –

Pufferfish species + + + – – – –

Serpulids polycaetes – – – – – + +



Net Damage by Alien Jellyfish
- extra cost for fishermen



Jellyfish clogging the nets….



Harmful Alien Species of Indo-Pacific Origin

Species Target Groups Results

R. nomadica, C.andromeda
Tourists, fishermen, divers, 

sailors, yatchmen

Injury, 

hospitalized

Macrorhynchia phillipina Tourist, divers, fishermen
Injury, 

hospitalized

Diadoma setosum Tourists, divers, fishermen Injury

Lagocephalus spp. Anybody Hospitalized

Torquigener flavimaculosus Anybody Hospitalized

Diadoma setosumMacrorhynchia phillipina Rhopilema nomadica



How far has Mnemiopsis leidyi gone ?

2009

2010



Hydroids

.Macrorhynchia plilippina

Aglaophenia sp

Pennaria distiche



Species Turkey Israel Greece Libya Lebanon Syria Egypt

Lagocephalus suezensis + + + _ + + +

Lagocephalus spadiceus + + + _ + + +

Lagocephalus sceleratus + + + + + + +

Torquigener flavimaglosus + + + _ _ _ +

Poisonous pufferfishes

L. sceleratus

L. spadiceusL. suezensis

(Photo: E. Ozgur)



Public Awareness Materials for Harmful Alien Species



Biodiversity and Impact of 
Lessepsian Migration

 33 fish species categorized as prevalent, 
common, or very common.

 Significant impacts to the ecosytem and 
fisheries.

 The most commercially important species 
S. undosquamis, Upeneus pori, Sphyraena
sp. in trawl catch. 



Impacts on Native Species



Impacts on Native Species
Synaptula reciprocans



Scomberomorus commerson

Commercial alien fish species



Recommendation
P. oceanica habitats should be protected.



Marine Biodiversity Estimation in 
the Med.

 About 17.000 species , 26% Bacteria and 
Archea,Eucaryotic marine microbes

 13.2 % Crustacea ,12.4%Mollusca, 6.6%Annelida , 5.9 
%Plathelmintes ,4.5% Cnidaria , 4.1.%Vertebrates ,4% 
Porifera, % 2.3.Briozoa , 1.3% Tunicates ,0.9% 
Echinoderms (Coll et al,2010)

 Fish diversity , more then 650 species

 116 alien fish species , over 600 metazon 
species.New Biodivesity , Or Sea with in Sea ?

 Majority of the aline species  through the Suez Canal .



Recommendation
Education seminars for fishermen and other 

stakeholders about alien species.



Recommendation
Regional monitoring studies are needed.



Thank you for your attention….


