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Executive Summary

The geographic chain of intercontinental FEurasian seas, namely the
Aegean Sea, the Sea of Marmara, the Black Sea, the Sea of Azov, and the Caspian
Sea (the abbreviation AMBACS for this system of seas is proposed), bordering on
one side the South-Eastern Europe, on the other side the Asia Minor and the Middle
Asia, was investigated in the aspect of man-induced exotic (non-native) species.
Some part of these species (the most of them) were introduced accidentally by ships
or other kinds of human activities, and others were purposely released
commercially important species.

The majority of the Aegean Sea exotics are originated from the Indo-
Pacific-and penetrated into the Eastern Mediterranean Sea and the Aegean Sea
through the Suez Canal. Since it is an artificial canal, the species migrating by this
way are considered as accidentally man-induced organisms.

The Sea of Marmara is under a strong influence of water current from the
Black Sea and its exotics are basically of Black Sea origin. The Black and Azov
Seas are populated by exotics of different origins, but the main donor area is the
Boreal Atlantic Ocean. For the Caspian Sea, which was connected to the Sea of
Azov by the Volga-Don Canal opened in 1952, practically the only source of
accidental introduction of exotic species, the origins of its exotic species are the Sea
of Azov and the Black Sea.

By the year 2000, the total number of exotic organisms, accidentally and
intentionally introduced into the considered system of seas and its coastal wetlands
is 18 species of plants, 79 species of invertebrates, 43 species of fish, and 6 species
of marine mammals.

As to phyletic diversity, out of 22 divisions (phyla) of plants,
representatives of 8 divisions are in the list of exotic species in the AMBACS
system, and out of 35 marine animal phyla, representatives of 9 phyla were
introduced in to the same seas.

Behavioral changes of exotics in new habitats are discussed. It is
underlined that the food chains of introduced species in new habitats are, as a rule,
shorter and simpler than in original areas. It especially concerns the last links-
secondary and tertiary consumers, which are lacking in new habitats. Therefore
newly introduced species are commonly free for unlimited growth of population as
long as an antagonistic species does appear. So, a priori, the impact of a potential
settler on native species is unknown and unpredictable, because its behavior in a
new habitat can change for worse. On account of this, a concept like " not to allow
the penetration of exotic harmful species" is, in essence, scientifically incorrect
with the exception of pathogenies, there are no harmful plant or animal species a
priori. The only thing to do is to put an end to the introduction of al/l non- native
species.

The entry mechanisms of exotic species, connected with human activities,
are diverse. Among them there are shipping activities concerned with ballast waters,
sediments, and hull's fouling, construction of shipping canals, introduction of non-
target species with deliberately released commercial invertebrates and fish, and
escaping from aquaria.



As to the chronology of introductions, it is noted, that the oldest settler can
be to be considered the shipworm Teredo navalis, which was introduced anciently
by navigators, but the peak of the introduction of exotics was the 20" century, and
especially in the second half.

The analysis of existing data shows that the sensitivity of different seas to
exotics' invasions is functions of its biological diversity. A high biological diversity
corresponds to a low share (percent) of introduced exotic species and vice versa, an
area with low biological diversity, inhabited by many relic and endemic species, has
a high share of introduced species. The reason of this is the biotic environment in
each specific area.

The impact of exotics on native species is analysed. It is stressed that it is
rather complicated to appreciate all biological consequences of introduction of a
foreign species into an area where it does not naturally occur and to give an integral
estimation. Practically each settler can be, on one hand, positive for native species,
on the other hand, negative. However, in some cases, there are no doubts of this.
Among the most harmful species are mentioned Mnemiopsis leidyi, Rapana
thomasiana and Teredo navalis.

Economical consequences of accidentally introduced exotic species are
insufficiently investigated. Only regarding the ctenophore Mnemiopsis leidyi in the
Black Sea and the Sea of Azov, the economic consequences of its introduction is
rather clear and its damage is sufficently specified.

Geographical origins of introduced species are different in different seas.
More than 80% of exotic species introduced in the Aegean Sea are originated from
the Indo-Pacific region and directly through the Red Sea.

The Sea of Marmara is populated by species from the North Atlantic (34%), East
Atlantic (1 1.3%), West Pacific (33%), and Indo-Pacific (11.4%) regions. Probably,
most of them have been transported by ships, but some species, e.g. Rhizosolenia
calcar avis,  Mnemiopsis leidyi,  Rapana thomasiana, Scapharca inaequivalvis,
probably, were introduced with the water current from the Black Sea.

Among the Black Sea exotics, more than two thirds (68%) are originated from the
North Atlantic, 13 % are from Indo-Pacific region, and 8% from the Western
Pacific. It is possible to suppose that the main entry mechanism in this case is the
ships' ballast water.

Similar situation can be observed in the Sea of Azov, where 67% of
accidentally introduced species are originated from the North and East Atlantic.

Geographical position and isolation of the Caspian Sea is the reason of a
peculiar composition of its exotics: 88% are originated from the Black and Azov
Seas, or from the Atlantic Ocean but introduced via the Black and Azov Seas.

Proceeding from these data, are named the most unsafe, with respect to the
transport of exotic organisms, sea routes (vectors) for each sea of the AMBACS
marine system. For the Aegean Sea such is the Indo-Pacific vector, For the Sea of
Marmara, and especially for the Black Sea and the Sea of Azov, the North Atlantic
vector. For the Caspian Sea, the only danger is the Ponto-Azovian vector through
the Volga-Don Canal.



Among information gaps on the topic are pointed the insufficient
taxonomic analysis of introduced species, lack of consideration for microscopic
organisms, and the impossibility of prompt identification of harmful (pest) species.
Indeed, it is practically impossible to determine, immediately after discovering, the
ecological status of a recently introduced species: is it harmful one, neutral or
helpful for native species and local ecosystem? These characteristics become
apparent later and depends on biotic relations and behavioural changes in new
habitat. Usually, there are no a priori harmful species, they become subsequently as
such in new environmental conditions.

Considering means to minimize the risk of transfer of aquatic species in
ballast water , main fields of activity are named proposed by IMO: ballast water
exchange in the open ocean, and ballast water treatment on board. Other
possibilities are the catch of introduced species (e.g. of Rapana thomasiana in the
Black Sea), and introduction of antagonistic species (e.g. of Beroe against
Mnemiopsis which happened in the Black Sea and the Sea of Azov).

Because it is impossible to stop once and for all the introduction ofexotics
via ships, it is very important to undertake biological surveys and monitoring in
ports. This is also one of recommendations under the current IMO ballast water
management guidelines.



Introduction and General Remarks

The geographic chain of intercontinental FEurasian seas, namely the
Aegean Sea, the Sea of Marmara, the Black Sea, the Sea of Azov, and the Caspian
Sea (the abbreviation AMBACS for this system of seas is proposed), bordering on
one side the South-Eastern Europe, on the other side the Asia Minor (Aegean,
Marmara and Black seas), and the Middle Asia (Caspian Sea), are scientifically and
practically interesting from several points of view. These seas represent different
marine water bodies with a common geological history. They have been intercon-
nected, isolated again connected, their flora and fauna reflecting geological
processes that have influenced the marine ecosystems, and they are subject to a
strong and multiform human impact(ZA1TSEV&MAMAEV, 1997).

Marine biologists, ecologists and biogeographers are traditionally
interested in the penetration process of marine organisms in low salinity waters and
vice versa, spreading of brackish water species in marine waters. In this relation,
AMB ACS are especially indicative, the Southern Aegean Sea being one ofthe most
saline parts of the world oceans, having as much as 40%o, while the Sea of Azov is
14-8%0, and the Northern Caspian Sea is only 1-2 %o. Adaptation of marine plants
and animals to such broad amplitude of salinity, their morphological change and
physiological plasticity as a result of environmental fluctuations presents an
important academic and practical interest.

The AMBACS are interconnected by straits and the exchange of water,
nutrients, pollution, plants and animals in this marine system occurs. The only
exception for a long time was the Caspian Sea, which was isolated from the Sea of
Azov, but since 1952 these seas were connected through the Volga-Don shipping
canal.

Recently, a special attention has been paid to acquires the problem of
exotic species that are intentionally or accidentally transported by human activities
into a region where they do not naturally occur. The Eurasian range of seas is an
area of impetuous increasing of shipping. Vessels provide habitats for a large
variety of organisms in ballast water, sediments in ballast tanks and hull's fouling
(GOLLASH&LEPPAKOSKI, 1999), and this factor became crucial in man-made
transformation ofthe inland seas ecosystems.

This book is a first review of exotic species in above mentioned system of
Eurasian seas. The responsibility for the statements in this document is entirely ours
and could not be interpreted as the official policy declaration of respective states or
administrations. The book summarizes the information available to us on man-
introduced exotic (non- native) species in five adjacent seas. Unfortunately , we did
not have the enough time to consult all hundreds of original references on the topic
but we hope that the most important publications were taken into the consideration.

Individual species accounts were compiled by scientists from Azerbaijan,
Turkey, Turkmenistan and Ukraine, using many published materials and
unpublished personal data. Because of their involvement, this book is much more
improved from the original draft. Any remaining errors and deficiences, including
Engish imperfection are of our responsibility.

The editors



Chapter 1. The Aegean Sea

Physical Geography, Biology, Ecology
Geographical position

Geographic coordinates of the Aegean Sea are N 35°-45° and E 23°-27°.
This sea is a semi-enclosed sea bordering Turkey and Greece and is a sub area of
the Mediterranean Sea. Its most important geographical peculiarity is numerous

islands and islets.

;

The boundary ofthe Aegean Sea (modified from BOUGIS & ARRECGROS,
1991).

Geological evolution

The most important characteristic of the bottom topography of the Aegean
Sea is that to a great extent it carries traces of land topography. Deep trenches are
found more in a major trench in the shape of an "S" extending from north to south,
which divides the Aegean into the eastern and western plateaus. The average depth
of the Aegean Sea is about 350 m. However, a significant part of it has depths of
100 to 500 m.

Morphometry and climate

The area of the Aegean Sea is 241,000 km~, its volume is 74104 km\ the
length from north to south is 660 km, the width is 270 km in the north, 150 km in
the middle and 400 km in the south. The shore length of the Turkish boundry is

10



2633 km. The Aegean Sea is a rather shallow sea, its depth exceeding 1000 m only
in very limited areas. In no place it is wider than 200 miles. Main gulfs and bays of
the Aegean Sea are Saros Bay, Dikili Bay, Edremit Bay, Izmir Bay, Gokova Bay,
Hisaronu Bay in the Turkish coast, and on the Greece coast, Thessaloniki Bay and
Thermaikos Gulf. Main incoming rivers are the Meric, Gediz and Menderes.

Main characteristics ofthe ecosystem ofthe Aegean Sea

Abiotic factors and biotic factors

The Aegean Sea, which is a transition area between the Mediterranean Sea
itself and the Black Sea, may be divided from the standpoint of oceanography into
the northern, middle and southern parts. Among them, the northern part is affected
by less saline and colder water originating from the Black Sea and passing through
the Sea of Marmara and the Dardanelles; the southern and middle parts are affected
by the Mediterranean waters. Thus the northern section is less saline and colder,
while the middle and southern sections are warmer and more saline. Surface salinity
is usually greater than 390% but winter convections reduce this salinity to 38.8
0%.There are four masses of water effecting the current system of the Aegean Sea;
the Black Sea water, Atlantic water, the middle-depth and the bottom water of the
eastern Mediterranean. There are two current systems in the Aegean Sea. The first
of these is the main current, coming from the Mediterranean and carrying water
masses, warm and rich in salt, moving in clockwise direction. The second is a
current system made up by waters originating from the Black Sea, which gain
salinity as they move through the Sea of Marmara.

Although the Aegean water is relatively low in the concentration of
nutrients, it is greater than in many other areas of the Mediterranean. The
concentration of dissolved oxygen is close to that of the Medirerranean, generally
around 5 mg/l in surface and bottom layers.Maximum and Minimum dissolved
oxygen concentrations at surface in monthly mean are observed in March and
August,respectively(YUCE, 1989).

The surface water temperature in February in the northern Aegean Sea is
10°C, in the southern Aegean Sea about 17° C. But in the water deeper than 200 m
depths temperature becomes constant at about 14-15 °C.

The Turkish shores of the Aegean Sea include many areas suitable for
fisheries (Saros Gulf, around Gokceada and Bozcaada, Edremit Bay, Candarh Gulf,
Sigacik and Kusadasi Bays, Kovela Harbor, the straits between Samos and Tekagac
Cape, Gulliik Bay, Gokova Bay) and estuaries (Koycegiz, Giilluk, Lake Bafa,
Sakizburnu, Kama, Hora, Ragip Pasa, Akkby Cakalburnu and Cahburnu). Besides,
territorial water and open sea area also important for the trawling and purse-seine
fisheries for the Turkish fishermen. According to the results of climatic, physical,
chemical and biological researches, the Aegean Sea is suitable for aquaculture.

11



Sponge-fishing has a separate and significant place in the fisheries of the Aegean
Sea (KOCATAS & BILECIK ,1992).

About 20 % of the total fish production in Turkey is obtained from the
Aegean Sea. The main fish species are Tuna,bonito, mackerel, sardine, grey
mullets, and red mullets. Prominent among invertebrates caught are lobsters,
shrimps, squids and sponges. The Aegean Sea has unique connection with the
Black Sea, thus low saline water mass. This hydrological uniquenless is one of the
reasons for the fish diversity. GELDIAY (1969) determined 295 fish species in the
Aegean Sea,while QUIGNARD&TOMA SINI(2000) mentioned 351 fish species.

The future ofthe Aegean Sea

The Aegean Sea is ecologically important for several reasons. First ofall,
the Aegean Sea is a semi-enclosed sea, thus isolated from the other water bodies,
though not completely. Secondly, numerous islands are isolated from one
another.This insular ecosytem has a unique characteristic such as endemism, thus it
is vulnerable to habitat destruction. Thirdly, there is an important interaction with
the Marmara and Black Seas.The pelagic fishes, such as tuna, swordfish, bonito
and mackerel, migrate from the Black and Marmara Seas to the Aegean Sea
through the Turkish Straits Sytem and vice versa (OZTURK & OZTURK, 2000).
Fourthly, due to its complicated geomorphology, seen as caves, reefs, etc., the
Aegean Sea has high habitat diversity, thus high species diversity. Finally, the
Aegean Sea is a gene pool for some ofthe world critically endangered species, such
as the Mediterranean monk seal, Monachus monachus.

The Aegean Sea is very sensitive and fragile against the invasion of exotic
species. There are two threats for the Aegean Sea in particular regarding the
introduction of unwanted species.One of these its location close to the Suez Canal.
Another one is heavy marine traffic which is the cause for the ballast water
problems in this sea. Activities such as fisheries, shipping, aquaculture and
tourism, are also sometimes pathways for the unintentional introductions of plants
and animals in the Aegean Sea.For the protection ofthe Aegean Sea, it is necessary
to mitigate land-based pollution and transboundary pollution and, to minimize the
risk of ship-originated pollution and industrial pollution in this area.

In conclusion, the protection ofthe Aegean Sea should be a priority for
Turkey and Greece rather then other countries. Effective bilatarel cooperation of
scientists and decision makers and concerted action plan are essential. In this book
mostly Turkish part ofthe Aegean Sea considered.

12



Exotic species

Plants

Achanthopliora nuiscoides (Linnaeus, 1753) Bory de Saint-Vincent

Achantophora muscoides
Common names: No

Taxonomy : Class- Rhodophyceae

Order- Ceramiales
Family- Rhodomelaceae

13



Distribution of Achanthophora muscoides in the Eastern Aegean Sea
Common names: No
Distribution. A single finding in Izmir Bay on rocky bottom was registered
(AYSEL, 1987).

Origin. The Indo-Pacific, a Lessepsian migrant.

Compiled by V. Aysel

Caulerpu racemosu var. lamourouxii (Turner)
Synonyms: No
Common name: Surunucu salkimsi Deniz Uzumii (Tur)
Taxonomy: Class- Chlorophyta

Order- Bryopsidales
Family- Caulerpaceae

Distinctive characteristics. The thallus is represented by creeping stolons 20-80

cm long and 2-3 mm in diameter. At base of the stolons, are situated branchy

whitish rhizoids attaching the plant to substratum. At the end of the stolons there

are cylindrical attachements 110-220 in cm height pseudodichotomically

branchiate.

14



Caulerpa racemosa var. lamouroxii
Probable origin. The Indo-Pacific, Red Sea.
Possible way of introduction. Via ships through the Suez Canal.
Distribution. Firstly discovered in eastern Mediterranean Sea in the 1950s and
along Turkish coasts in 1980 (CIRIK & OZTURK, 1991). Spreading in the Aegean

Sea bays. In Bodrum Bay it was encountered in May 2000 in large amount in the
coastal zone on stony substrata at 20-30 cm depth (Yu. ZAITSEV, pers. comm.)

Distribution of Caulerpa racemosa in the Aegean Sea

15



Habitats. C. racemosa colonized all types of substrata ,such as rock, sand, mud and
dead Posidonia oceanica meadows down to 50 depth and interferes with marine
coastal biocenoses.

Impact on native species. Insufficiently known. The expansion of C. racemosa
could be a particular threat to P. oceanica beds. The expansion of this alga may
alter marine habitats. More data may show the ecological impacts of C. racemosa
in the Aegean Sea, but it seems that this species is less harmful than its relative,
Caulerpa taxifolia. 1t is an edible species, intensively farmed in the Central

Philippines and southern Japan areas (DOUMENGE, 1995).

Compiled by V. Aysel

Codium fragile (Suringar, 1867)

Codium  fragile
Common names: Fragile codium (Eng), Narin deniz muflonu (Tur)
Taxonomy : Class- Siphonophyceae
Order- Siphonales

Family- Codiaceae

Distribution. The Marmara Sea, Aegean Sea (Canakkale, Bahkesir, izmir). The
green alga C fragile found in the Sea of Marmara in the late 1940s.

16
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Distribution of Codium fragile in the eastern Aegean Sea
Habitats. Sandy bottom among different macro algae.
Origin. The Pacific Ocean.

Possible way of introduction. Accidentally introduction by ships during the
Second World War.

Compiled by V. Aysel

Ganonema farinosum (Lamouroux, 1816)

»”‘u.» iR

Hydrolilhon  farinosam
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Common names: Toz gibi orten su perisi (Tur)

Taxonomy : Class- Rhodophyceae
Order- Nemaliales
Family- Galaxauraceae

Distinctive characteristics. This Algae is irregularly dichotomously ramified. The
assimilating filaments are composed of nearly- cylindrical cells. The carpoginial
branches issue laterally upon branches in the basal part of the asimilator filaments.
Antheridial branch is globular or subconic shape, which is the characteristic of this
species (AYSEL, 1997 ).

Distribution. Found only in the Mugla area, the Aegean Sea.

-~

|-as
-

5

-

L
2
2
31
3,

Distribution of Ganonemafarinosum in the Eastern Aegean Sea
Probable origin. The Indo-Pacific.
Possible way of introduction. Via ships and/or through the Suez Canal .
Habitats. Rocky coasts.

Compiled by V. Aysel
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Laurencia intermedia (Yamada 1931)

Laurencia  intermedia
Taxonomy : Class- Rhodophyceae
Order- Ceramiales
Family- Rhodomelaceae

Common names: No
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Distribution of Laurencia intermedia in the Eastern Aegean Sea

Probable origin. The Indo-Pacific.

Possible way of introduction. Via ships and/or with water current through the Suez

Canal

Distribution. A single finding in the Canakkale area.
Habitats. On the rocks.

C 'ompiled by V. Aysel
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Invertebrates

Callinectes sapidus (Rathbun, 1930)
Common names: Blue crab (Eng), Mavi yengec(Tur).
Taxonomy: C lass- Crustacea
Oder- Decapoda

F * nily- Portunidae

Distinc i-echa icteristics. (See Chapter 3)

Callinectes  sapidus

Probable origin. The Atlantic seashore of the North America
Possible way of introduction. Ship's ballast waters and/or hull fouling

Distribution and present state of population. This species found both in the
Aegean and Mediterranean coast of Turkey coast. In the Aegean Sea, it was found
in Turkish part mainly in Dalyan area. In Greek side, it is also founded and
indicated that decline of the stocks in the lagoons, Msei and Fanarion, in the
Northern Aegean Sea (RIELD, 1983). In the Aegean Sea, on the coasts of Dalyan
area it forms a rather important fishery resource. In the lagoon region between
Koycegiz Lake and Sea it exists an important population of C. sapidus. This
species often caught by the fisherman working in the lagoon region, however, it
was not used economically until 1991 (ENZENROB et al., 1997). About 5 tons of
export and 10 tons of domestic sales are made by the Dalian Fisheries
Cooperatives in Mugla. Besides Dalyan Lagoon, Akbuk, Menderes estuary also
distributed area and fishermen scatch this species in these areas .This species also
reported from the Sea of Marmara MULLER, 1986),and (FROGLIA etal., 1998).
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Distribution of Callinectes sapidus in the Eastern Aegean Sea
Habitats, it inhabits shallow and brakish waters.
Impact of the local fauna. Insufficiently known.
Compiled by B. Orztiirk
Mnemiopsis leidyi (Agassiz, 1865)
Common names: American ComblJelly (Eng), Kaykay (Tur)
Taxonomy: Class - Tentaculata

Order - Lobata
Family - Mnemiidae

Mnemiopsis  leidyi
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Distinctive characteristics. (See Chapter 3, 3.2.2.)
Probable origin. The astern coasts ofthe Americas

Possible way of introduction. M. /eidyi was introduced into the Black Sea in the
ships' ballast waters and from there to the Sea of Marmara via the surface water
current of the Istanbul Strait and possibly to the Aegean Sea via surface waters of
the Canakkale Strait.

Distribution. M. leidyi was recorded in the North Aegean Sea for the first time
during summer 1990 and it was found in large numbers in Saranikos Gulf. In the
following years, it was also observed during the warm period in several coastal
areas ofthe Aegean Sea islands (Lesbos, Limnos, Alonissos, Skyros). In 1998, this
species was recorded in coastal waters of the island Gokceada throughout the year.

Habitat. M. leidyi is usually found close to shore, in bays and estuaries in surface
waters above the thermocline.
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Distribution of Mnemiopsis leidyi in the Aegean Sea
Impact on native species. M.leidyi ingests virtually any organisms that it is able to
capture with its oral lobes, including holoplanktonic organisms, planktonic larvae of

benthic organisms and eggs and larvae of fishes (especially anchovy and sprat).

Compiled by A. Tarkan, A. Kideys
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Rapana thomasiana (Crosse, 1861)

Synonyms: Rapana (thomasiana thomasiana Crosse, Rapana bezoar L., Rapana
venosa (Valenciennes), Rapana pontica Nordsieck, 1969.

Common names: Rapana, Rapan (Bui, Geo, Rom, Rus, Ukr), Deniz Salyangozu
(Tur).
Taxonomy: Class- Gastropoda

Order- Hamiglossa

Family- Thaididae

Distinctive characteristics. (See Chapter 3, 3.2.2.)

Probable origin. The Sea ofJapan.

Possible way of introduction. R. venosa entered the Aegean Sea via ships and/or

with water current from the Marmara and Black Seas.

Distribution. R. thomasiana penetrated and became a new settler in the Aegean
Sea. It was observed in the Meric River estuary and Gokceada area. There is no
accurate information about the present state of its population. In the northern
Aegean Sea it was first reported by KOUTSOUBAS & VOULTSIADOU-
KOUKOURA (1991) based on two specimens collected near the natural oyster
banks in the Bay of Thessaloniki, in 12-14 m depth. In Turkish part ofthe Aegean
Sea this species is reported by YOKES (1996) in Bozcaada in 4 meter depth and
ALTUG &ERK (2001) reported from Gokceada .
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Distribution of Rapuna thomasiana in the North-Eastern Aegean Sea

Habitat. Rocky, sandy and muddy bottoms in coastal areas down to 21 m depth in
the Aegean Sea, in the areas of development of oysters, mussels and other bivalves.

Impact on native species. R. thomasiana is a notorius predator on oysters, mussels
and other bivalves.

Compiled by B. Orztiirk

Fishes

Alepes djeddaba (Forsskal, 1775)

Synonyms: Caranx djeddaba Forsskal, Caranx calla (Steinitz), Atule djeddaba
Forsskal.

Common names: Shrimp scad (Eng), Catal Baligi, Sankuyruk istavrit (Tur).
Taxonomy: Class- Osteichthyes

Order-Perciformes
Family-Carangidae
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Distinctive characteristics. Body fusiform, comb-like teeth in both jaws small, eye
covered posteriorly by fleshy adipose membrane. Dorsal finrays VIII +1 + 22-25:
anal finrays II + I + 18-20: spinous dorsal fin moderately high, longest spine
slightly shorter than length of soft dorsal fin lobe. Curved lateral line with 31-36
scales and 0-3 scutes; straight lateral line with 41-48 scutes. Back bluish-green,
silvery to white below; a black blotch on posterio-dorsal margin of the opercle,
bordered above by a smaller white spot, caudal fin yellowish, margin of the lower
lope dusky. Up to 30 cm, usually 20 cm long (BINI, 1960; WHITEHEAD e/ al,
1986a; FISCHER e/ al, 1987, PAPACONSTANTINOU, 1988, BASUSTA, 1997,
TORCU & MATER, 2000).

Alepes djeddaba

Origin. The Indo-Pacific.

Possible way of introduction. Migration by way of the Suez Canal
(a Lessepsian migrant).
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Distribution of Alepes djeddaba in the eastern Aegean Sea
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Distribution. Aegean Sea and Eastern Mediterranean: coasts of Israel, Lebanon,
Egypt and Turkey (BIN1,1960, GUCU et al, 1994; GOLANI, 1996; TORCU &
MATER, 2000). An important commercial fish.

Habitats. Usually occurs in coastal waters; a schooling species. Its food consists
mostly of larvae of decapods and fishes (WHITEHEAD et al, 1986; GOLANI,
1993).

Compiled by N. Basusta

Atherinamorus lacunosus (Froster in Bloch and Schneider. 1801)
Synonyms: Pranesus pingius Lacepede, Atherina pingius Lacepede.
Common names: Hardyhead silverside (En), Aterinoz, ipil Balik (Tur).

Taxonomy: Class- Osteichthyes

Order- Atheriniformes
Family- Atherinidae

Distinctive charateristics. Body rather long, slender, moderately flattened. Mouth
protrusible. small teeth. Head and body scaly, scales rather large. Lateral line
reduced to a row of small, round pits, one on each scale. Dorsal finrays IV-VII, Hl
+ 9-10; anal finrays Fl + 12-17. Scales in lateral series 40. Back blue-green, belly
dusky white. Up to 14 cm, usually 10-12 cm long (WHITEHEAD et al.,1986;
FISCHER et al.,1987; TORCU & MATER, 2000).

AUV et A

A therinamorus  lacunosus
Origin. The Indo-Pacific.

Possible way of introduction. Migration through the Suez Canal (a Lessepsian

migrant).
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Distribution of Atherinamorus lacunosus in the eastern Aegean Sea.

Distribution.

This

species is the first lessepsian migrant

fish

recorded off

Iskenderiye in the eastern Mediterranean. Spread to the Aegean Sea (WHITEHEAD

et al,

is of little commercial importance.

1986; GOLANI, 1996; TORCU & MATER, 2000). Because of small size, it

Habitats. A littoral fish, forming small schools in shallow waters, stenohaline. Its

food consists of zooplankton, insects, small bottom-living invertebrates.

Compiled by N. Basusta

Gambusia affinis (Baird & Girard, 1854)

Common names: Mosquitofish (Eng), Sivrisinek Baligi (Tur).

Taxonomy: Class- Osteichthyes

Order-

Cyprinodontiformes

Family- Poeciliidae

Distinctive characteristics. (See Chapter 3)
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Gambusia  qffinis

Origin.North-Americanwetlands.

Way of introduction. Introduced for the first time by French authorities to control
mosquito populations in Amik Lake and its wetlands in the lower Ceyhan River

area. Later it was introduced in other wetlands throughout Anatolia by Turkish
authorities to combat malaria.
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Distribution of Gambusia affinis in the Turkish Seas

Distribution. Coastal areas near river mouths (BALIK,1975; GELDIAY &
BALIK, 1988).

Habitats. Streams and small lakes , preferring especially stagnant waters. It feeds

on mosquito larvae, pupae and crustaceans living in surface microlayer of water
(GELDIAY & BALIK, 1988).

Compiled by N. Basusta
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Hemiramphusfur (Forsskal, 1755)
Synonyms: Esoxfar Forsskal, H. commersoni Cuvier.
Common names: Halfbeak (Eng), Comak, Yanmgaga Baligi (Tur).

Taxonomy: Class- Osteichthyes
Order- Beloniformes
Family- Hemiramphidae

Distinctive characteristics. Body laterally compressed, alongated oval in cross-
section. Lower jaw prolonged; upper jaw short and triangular. Teeth small. Lower
lobe of caudal fin much longer than upper. Triangular portion of upper jaw naked.
Pectoral branch of lateral line double; anterior part shorter. Preorbital ridge absent.
Dorsal finrays 11-14; anal finrays 9-12; pectoral finrays 11-13. Specimen has 3-9
(usually 4-6) prominent vertical bars on sides of body; black pigmented areas in
dorsal, pectoral and anal fins. Up to 33 cm long (WHITEHEAD et al, 1986;
FISCHER et al, 1987, BASUSTA, 1997, TORCU & MATER,2000).

Hemiramphus  far

Origin: The Indo-Pacific.

Possible way of introduction: Migration through the Suez Canal (a Lessepsian

migrant).
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Distribution ofHemiramphusfar in the eastern Aegean Sea.
Distribution. The Aegean Sea and eastern Mediterrenean: the coasts of Israel,
Lebanon and Turkey (BEN-TUVIA,1966; POR, 1978; PAPACONSTANTINOU,
1987, 1990; TORCU & MATER, 2000). This species has a commercial value.
Habitats. Epipelagic usually living in coastal waters. Schooling species. Its food is
composed mainly of sea grasses [Posidonia sp.) and epibiontic organisms on sea
grasses like green algae and diatoms (WHITEHEAD et al, 1986; TORCU &
MATER, 2000).

Compiled by N. Basusta

Lagocephalus spadiceus (Richardson, 1844)

Synonyms: Tetradon spadiceus Richardson, Tetradon Ilunaris Tillier, Sphoeroides
spadiceus Richardson, Lagocephalus Iunaris Clark and Gohor.

Common names: Pufferfish (Eng), Balon Bahgi (Tr).

Taxonomy: Order- Tetraodontiformes
Family- Tetraodontidae
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Distinctive characteristics. Two separate lateral lines, caudal peduncle rather
narrow. Caudal fin lunate. No bony plates on back. This species has spines on belly
and dorsal finrays 12; anal finrays 10-12; dark green above, yellow on sides and
white below. Up to 30 cm.

Lagocephalus  spadiceus
Probable origin. The Indo-Pacific.

Possible way of introduction. Migration through the Suez Canal (a Lessepsian

migrant).
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Distribution of Lagocephalus spadiceus in the eastern Aegean Sea.

Distribution. The Aegean Sea and eastern Mediterranean:the coasts of Lebanon,
Israel, Turkey (WHITEHEAD et a/.,,1986; PAPACONSTANTINOU, 1988, 1990;
GUCU et al, 1994, BASUSTA & ERDEM, 2000). This species is of little
commercial importance.
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Habitats. A pelagic fish, living in coastal waters, depths less than 50-60 m on sand
and rocky bottom with dense vegetation. The food consists of small invertebrates,
shrimps, amphipodas, fish larvae and eggs (WHITEHEAD et al., 1986).

Compiled by N. Basusta

Leiognathus klunzingeri (Steindachner, 1898)
Synonyms: Equcita klunzingeri Steindachner, Leiognathus mediterraneus Erazi.
Common names: Pony fish (Eng), Pul baligi, Eksi baligi (Tur).

Taxonomy: Class- Osteichthyes
Order- Perciformes
Family- Leiognathidae

Distinctive characteristics. Small-sized fish with an oblong or elevated
compressed body. Small, very protractile mouth with toothless palatines. Dorsal fin
long, originating above pelvics, with 7 spines, second the longest, and 15-16 rays;
anal finrays III + 15-16; soft dorsal and anal with scaly sheath. Scales cycloid. Back
mottled grey with pink patches on the sides, belly silvery, a black line along each
side of'the dorsal fin. Length to 11 cm, usually 7-8 cm (WHITEHEAD et al. 1986;
FISCHER et al, 1987, BASUSTA, 1997, TORCU & MATER, 2000).

Leiognathus  klunzingeri

Origin. The Indo-Pacific.

Possible way of introduction. Migration through the Suez Canal (a Lessepsian

migrant).
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Distribution of Leiognathus klunzingeri in the eastern Aegean Sea
Distribution. The Aegean Sea, eastern Mediterranean (the coasts of Israel,
Lebanon, Egypt, Turkey), reaching Tunisia(PAPACONSTANTINOU, 1987, 1990;
BASUSTA & ERDEM, 2000). This species has no commercial value.

Habitats. A pelagic fish in coastal waters, entering brackish water and saline
lagoons. Schooling fish in depths not exceeding 100 m. The main food consists of
bottom macro- and meiobenthic invertebrates, mostly copepods, amphipods and

ostracods (TORCU & MATER, 2000).

Compiled by N. Basusta

Liza carinata (Valenciennes, 1836)
Synonyms: Mugil carinatus Valenciennes, Mugil seheli Tillier.
Common names: Roving grey mullet (Eng), Topan, Bildircin Kefali (Tur).
Taxonomy: Class- Osteichthyes

Order- Perciformes
Family- Mugilidae
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Distinctive characteristics. Body cylindrical or slightly oval, head broad, adipose
eyelid well developed; upper lip thin, pectoral fin tip to vertical through first dorsal
fin origin. Scales in lateral series 31-39; scales on head extend forward to level of
anterior nostrils. Pyloric caeca 5. Back grey-blue, flanks and belly pale or silvery.
Up to 30 cm long (WHITEHEAD et a/;1986; FISCHER et al, 1987; BALIK et
al, 1992; BASUSTA, 1997, TORCU & MATER, 2000).

Liza carinata

Origin. The Indo-Pacific.

Possible way of introduction. Migration through the Suez Canal (a Lessepsian
migrant).

Distribution of Liza carinata in the eastern Aegean Sea.
Distribution. The Aegean Sea and eastern Mediterrenean: the coasts of Israel,

Lebanon, Egypt, Turkey (BALIK et al 1992; GOLANI, 1996; BASUSTA &
ERDEM, 2000; TORCU & MATER, 2000). An important commercial fish.
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Habitats: Pelagic, coastal waters, entering lagoons and estuaries for feeding, but
spawning in the open sea. Feeding on bottom unicellular algae meiobenthic
invertebrates and detritus by filtration (WHITEHEAD et al, 1986; BALIK et al,
1992).

Compiled by N. Basitsta

Mugil soiuy (Basilewsky, 1855)
Common names: Haarder, Russian grey mullet (Eng), Rus Kefali, Pelingas (Tur).

Taxonomy: Class- Osteichthyes
Order- Perciformes

Family- Mugilidae

Distinctive characteristics. The head is small and flattened dorsally, maxillae
protractile. The jaws, vomer and palatine are without dentition; small teeth are
present only on the arch of the tongue. The body scales are present especially pre
and postorbital on the head. Suborbital without scales. First dorsal finrays 1V,
second dorsal finrays I 8; anal finrays I 8-9. A total of 6 phyloric caeca in a single
group, all of approximately equal length. The colour of the dorsal is green-gray or
greenish, brown, the flanks lighter colored and the ventral pink-white. Both of the
dorsal fins are blackish, the anal fin and ventrals with yellow pigments.Up to 68.9
cm long and 3260 g in weight in the eastern Turkish Black Sea coasts (UNSAL,
1992; OKUMUS & BASCINAR, 1997; KAYA et al, 1998).

Mugil  soiuy

Origin. The Lower Amur River, northern Sea ofJapan .
Way of introduction. Deliberately released as a commercial fish species in the

Black Sea and Sea of Azov by Ukrainian and Russian ichthyologists in the 1970s.
Migration through the Turkish Straits in the Mediterranean.
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Distribution of Mugil soiuy in the Black. Marmara and Aegean seas.

Distribution. In 1989 two adults were caught for the first time along the Turkish
Black Sea coast. The species migrated to the west, reaching the Sea of Marmara via
the Bosphorus and from there to coasts of Aegean Sea via the Canakkale Strait.
One specimen was caught in Hota Lagoon and one in Foca (Izmir) by local
fishermen in 1997. An important commercial fish (KAY A et al., 1998).

Habitats. Pelagic, usually inshore, entering lagoons, estuaries and rivers. Young
fish are planktophagous, adult specimens feed on meiobenthos and detritus

(OKUMUS & BASCINAR, 1997).

Compiled by N. Basusta

Parexocoetus mento (Valenciennes, 1846)
Synonyms: Exoccoetus mento Valenciennes.
Common names: Flying fish (Eng), Ucan Kefalbaligi (Tur).
Taxonomy: Class- Osteichthyes
Order- Beloniformes
Family- Exocoetidae
Distinctive characteristics. Body elongated, compressed, rounded ventrally. Upper

jaw protrusible. Dorsal fin high, middle rays the longest, pectoral fin long, pelvic
fins medium-sized. Dorsal finrays 9-12; anal finrays 10-12; pectoral finrays 13-15.
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Iridescent greenish-blue above, silvery below; dorsal fin with any black pigments,
pectoral fins greyish.Up to 10 cm long (WHITEHEAD et al, 1986; FISCHER et

al., 1987).

Parexocoetus mento
Origin. The Indo-Pacific .

Possible way of introduction. Migration through the Suez Canal (a Lessepsian

migrant).

Distribution of Parexocoetus mento in the eastern Aegean Sea

Distribution. The Aegean Sea and eastern Mediterraneamthe coastal waters of
Israel, Lebanon, Turkey (BEN-TUVIA, 1966; PAPACONSTANTINOU, 1987,
1990). This species is of little commercial importance.

Habitats. A pelagic fish, living in the near shore waters. A schooling species, its

main food are some pelagic invertebrates and larvae of fishes.

Compiled by N. Basusta
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Pempheris vanicolensis (Cuvier, 1831)
Synonyms: P. moluca Bleeker, P. magula Kner.
Common names: Sweeper (Eng), Ates Baligi, Ucgen Baligi (Tur).

Taxonomy: Class- Osteichthyes
Order- Perciformes
Family- Pempheridae

Distinctive characteristics. Body laterally compressed and the belly triangular,
eyes large and near dorsal edge, mouth large. Dorsal finrays: I1V-VI, 7-12; anal
finrays: 11-111, 23-45; pectoral finrays: I, 15-16; ventral finrays: I, 5. Back brownish-
pink with small spots on the dorsal and anal fins. Distinguished by a dark area on
the tip of the dorsal fin and the presence of a similiar projection distal edges of the
first few anal rays (PAPACONSTANTINOU, 1990; GUCU et al, 1994, TORCU &
MATER, 2000).
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Pempheris vanicolensis

Origin. The Indo-Pacific.

Possible way of introduction. Migration through the Suez Canal (a Lessepsian
migrant).
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Distribution of Pempheris vanicolensis in the eastern Aegean Sea.

Distribution. This small nocturnal species was firstly recorded in Lebanon. Then, it
was reported from the Israel and Turkish coasts of the Mediterranean Sea (BEN-
TUVIA, 1978, GUCU et al, 1994, GUCU & BINGEL, 1994). It has recently
spread westward toward the Aegean Sea (PAPACONSTANTINOU, 1987, 1990;
TORCU & MATER, 2000). This species has no commercial value.

Habitats. During the day this species forms large hovering aggregrations in caves
and among rocks. At dusk, it leaves the caves. It feeds on nocturnal zooplankton
(GOLANT'& DIAMANT, 1991; TORCU & MATER, 2000).

Compiled by N. Basusta

Sargocentron rubrum (Forsskal, 1775)

Synonyms: Holocentrus ruber Forsskal, H. hastatus Cuvier, Adioryx hastatus
(Cuvier), Holocentrus rubrum Forsskal.

Common names: Red soldier fish (Eng), Hindistan, Naylon baligi (Tr).
Taxonomy: Class- Osteichthyes

Order- Beryciformes
Family- Holocentridae
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Distinctive characteristics. Body compressed, eyes and large mouth small teeth in
jaws . A strong preopercular and two smaller opercular spines. Dorsal finrays XI +
12-14 (usually 13); anal finrays IV + 8-9 (usually 9). Scales large and spiny, 34-39
in lateral line. Body and fins reddish colour and 7-9 longitudinal dark stripes, edge
of spiny dorsal and caudal fins blackish.Up to 25 em, usually 10-20 cm long
(WHITEHEAD el al, 1986; FISCHER et al 1987; BASUSTA, 1997, TORCU &

MATER, 2000).

Sargocentron  rubrum

Origin. The Indo-Pacific.

Possible way of introduction. Migration through the Suez Canal (a Lessepsian

migrant).
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Distribution of Sargocentron rubrum in the eastern Aegean Sea.
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Distribution. The Aegean Sea and eastern Mediterranean. It is a nocturnally active
fish that was firstly recorded from the coasts of Israel and later of Turkey. Greece,
Lebanon (BEN-TUVIA, 1966; POR, 1978; PAPACONSTANTINOU, 1987, 1990;
GOLANI, 1996; TORCU & MATER, 2000). This species is of little commercial
Cimportance.

Habitats. Inshore waters, common in rocky grounds at 0-25 m depth in the Aegean
Sea and Eastern Mediterranean (TASKAVAK et al., 1998). It feeds mainly on
molluscs, crustaceans and small fishes (GOLANI & BEN-TUVIA, 1985;
WHITEHEAD el al; 1986; GOLANI, 1993).

Compiled by N. Basusta

Saurida undosquamis (Richardson, 1948)

Synonyms: Saurida argyophunes Jordan et Evermann, Saurida tumbil Regan,

Saurida macrolepis Tanaka.
Common names: Brushtooth lizardfish (Eng), Iskarmoz (Tur).

Taxonomy: Class- Osteichthyes
Order- Aulopiformes
Family- Synodontidae

Distinctive characteristics. Body slender, elongated, cylindrical, covered with
deciduous cycloid scales. Head somewhat depressed but generally narrow; naked
above bones never rugose. Snout rounded in dorsal aspect. Pectotal fin rather short.
Longest ray of dorsal fin slightly shorter that head length. Caudal peduncle
depressed. Dorsal finrays 11-12; anal finrays 10-12; pelvic finrays 9; pectoral
finrays 14-15. Lateral line scales 41-52. Brown with a row of disky spots along
sides; upper lobe of caudal fin 4-5 dark dots along dorsal edge (WHITEHEAD et
al; 1984; FISCHER et al, 1987; MATER & TORCU, 1996; BASUSTA, 1997).

Saurida undosquamis
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Origin. The Indo-Pacific .

Possible way of introduction. Migration by way of the Suez Canal (a Lessepsian
migrant).

Distribution of Saurida undosquamis in the eastern Aegean Sea
Distribution. The Aegean Sea and eastern Mediterranean: the coasts of Israel,
Lebanon and Turkey (BEN-TUVIA, 1971; PAPACONSTANTINOU, 1987, 1990;
MATER et al, 1995, TORCU & MATER, 2000). An important commercial fish.
Habitats. Generally coastal waters, depths less than 100 m on sandy and muddy
bottoms. Feeds on small fishes like anchovy, pony fish and red mullet
(WHITEHEAD et al, 1984; GOLANI, 1993).

Compiled by N. Basusta
Scomberomorus commerson (Lacepede, 1802)
Synonyms: Scomber conam Russel, Cybium commersone Cuvier .
Common names: Narrow-barred Spanish mackerel (Eng), Ceylan Baligi, (Tur).
Taxonomy: Class- Osteichthyes

Order- Perciformes
Family- Scombridae
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Distinctive characteristics. A very large species, body laterally compressed.
Lateral line curves down to the end ofthe second dorsal fin; a well developed carina
in the middle ofthe caudal peduncle. Dorsal spines 15-18, usually 16-17; dorsal and
anal Unlets 8-11, usually 9 or 10, and pectoral finrays 21-24, usually 22. Back
iridescent blue-grey, sides silver, marked with slightly wavy vertical bands. Up to
225 cm, usually 60-90 cm (COLLETTO & RUSSO, 1984; WHITEHEAD et al,
1986; FISCHER et al, 1987, BASUSTA, 1997, TORCU & MATER, 2000).

Scomberomorus ~ commerson

Origin. The Indo-Pacific .

Possible way of introduction. Migration through the Suez Canal (a Lessepsian

migrant).

Distribution of Scomberomorus commerson in the eastern Aegean Sea
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Distribution. The Aegean Sea and eastern Mediterranean (the coasts of Israel,
Lebanon and Turkey). An important commercial fish (MATER et al, 1995;
BUHAN et al, 1997, BASUSTA & ERDEM, 2000; TORCU & MATER, 2000).

Habitats. Epi- and mesopelagic fish in coastal waters between 15 and 200 m depth.
It migrates in small schools and feeds on pelagic fish (WHITEHEAD et al,, 1986).

Compiled by N. Basusta

Siganus luridus (Ruppell, 1878)
Synonym: Ampacanthus hiridus Ruppell.
Common names: Dusky spine-foot (Eng), Siyah sokar, carpan baligi (Tur).

Taxonomy: Class- Osteichthyes
Order- Perciformes
Family- Siganidae

Distinctive characteristics. Body compressed, its depth 2.1-2.8 in standard length.
Dorsal fin rays XIV+10, the longest dorsal spine longer than the distance from front
of eye to posterior edge of opercle, the longest dorsal ray longer than the length of
snout; anal finrays VII 9; pectoral finrays 16; ventral finrays I+3+I; caudal fin
truncate. Usually mottled olive green to dark brown; pectoral fins hyaline-yellow;
dark crossbars on caudal fin. Up to 30 cm, usually 10-20 cm (WHITEHEAD et
«/.,1986; FISCHER et al, 1987, BASUSTA, 1997, TORCU & MATER, 2000).

Siganus  luridus
Probable origin. The Indo-Pacific.

Possible way of introduction. Migrated through the Suez Canal (a Lessepsian
migrant).
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