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Introduction
Among the various amphipod genera, Niphargus and 
Gammarus probably are the two genera which have 
the highest number of freshwater species (Karaman 
& Pinkster 1977a). Species belonging to these gen-
era inhabit both hypogean and epigean habitats of 
marine and freshwater environments. The members 
of the genus Gammarus mainly inhabit epigean 
habitats while those of Niphargus are recorded in 
hypogean habitats. On the other hand, hypogean 
Gammarus and epigean Niphargus species are also 
known. The other freshwater amphipod genera dis-
tributed in Turkey are less represented in number of 
species than these two huge genera. 

Worldwide, about 2,000 species of freshwater 
amphipods are known, with 70% of them found in 
the Palaearctic (Väinölä et al. 2008). The number 
of species of Gammarus living in freshwater is larg-
er than that of the marine ones. It is represented by 

about 130 species worldwide (Hou & Lı 2004). 
The amphipod fauna of Turkish freshwaters was 

the object of intensive studies by several scientists. 
The pioneering study on the subject by Vávra (1905) 
includes the description of Gammarus argaeus 
Vávra, 1905 from the Erciyes Mountain, Kayseri 
Province. The last two studies on the freshwater am-
phipod fauna of Turkish freshwater are reported by 
Rewicz et al. (2016) and by Özbek et al. (2016), 
who described a new species, Gammarus gonen-
sis Özbek 2016, from the Gönen River, Balıkesir 
Province, NW Anatolia. 

In this study, we present data on the distribu-
tion of fresh and brackish water amphipod species in 
the Turkish Thrace Region. Our results contribute to 
the knowledge on the distribution of amphipod spe-
cies inhabiting fresh and brackish water habitats in 
Turkey. 
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Materials and Methods
In order to determine the amphipod species inhabit-
ing the Turkish Thrace Region, specimens were sam-
pled from İstanbul, Edirne, Tekirdağ, Kırklareli and 
Çanakkale Provinces (Fig. 1, Table 1). We studied 
18 samples from Çanakkale Province, ten samples 
from Edirne Province, ten samples from İstanbul 
Province, 22 samples from Kırklareli Province and 
nine samples from Tekirdağ Province. Amphipod 
samples were collected from 68 stations in total. 
The stations covered various habitats types , such 
as fountains, streams, ponds, lakes, reservoirs and 
coastal lagoons. Consequently, some of the sam-
pling localities were purely freshwater while some 
others had brackish character (e.g. Büyük Çekmece 
Lake). 

Amphipod samples were collected with a hand 
net with 500 µ mesh size. The collected specimens 
were fixed in formalin solution in the field then 
sorted and preserved in 80% ethyl alcohol solution 
in the laboratory. They were dissected and tempo-
rary slides were prepared using glycerine alcohol 
solution. Then they were studied under a stereo-mi-
croscope and a light microscope in the laboratory. 
Amphipod samples were provided by the second 

(N.Ö.) and third (B. Ç. E.) authors of this study from 
their own collections. All materials are deposited in 
the ESFM (Museum of Faculty of Fisheries, Ege 
University, İzmir, Turkey).

Results
Totally, 16 amphipod taxa belonging to the fami-
lies Gammaridae, Pontogammaridae, Niphargidae, 
Talitridae and Crangonyctidae were identified. 
Among them, the Gammaridae was the richest fam-
ily with 12 species. 

The list of the identified taxa and their system-
atic status are as follows: 

Family Gammaridae Leach, 1813
Gammarus aequicauda (Martynov, 1931)
Gammarus arduus G. Karaman, 1975
Gammarus balcanicus Schäferna, 1922
Gammarus fossarum Koch, 1836
Gammarus gonensis Özbek, 2016
Gammarus kesanensis Özbek & Çamur-Elipek, 

2010
Gammarus komareki Schäferna, 1922
Gammarus pulex pulex (L., 1758)
Gammarus subtypicus Stock, 1966
Gammarus uludagi Karaman, 1975

 

Fig. 1. Study area and distribution of the determined amphipod species (Modified from Google Earth). 
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Dikerogammarus istanbulensis Özbek & 
Özkan, 2011

Amathillina cristata Sars, 1894
Family Pontogammaridae Bousfield, 1977
Pontogammarus robustoides Sars, 1894
Family Niphargidae Bousfield, 1977
Niphargus sp. 
Family Talitridae Rafinesque, 1815
Orchestia cavimana Heller, 1865
Family Crangonyctidae Bousfield, 1973
Synurella ambulans F. Müller, 1846
The genus Gammarus was represented by 

ten species throughout the study area. Gammarus 
komareki was the prevalent species and was found 
at 21 localities. It was followed by G. arduus which 
was found at 19 stations. On the other hand, G. bal-
canicus, G. uludagi and O. cavimana were the rarest 
species which were found at one locality only. Some 
of the sampled amphipod specimens were in juve-
nile stage (those at 13th station), some of them were 
damaged and had lost their extremities (those at 22nd 
and 51st stations) and consequently they were identi-
fied to the generic level (Fig. 1, Table 1).

Discussion
The Turkish Thrace Region (of Eastern Thrace or 
European Turkey) is a geographical part of South-
eastern Europe and was surrounded by Greece, 
Bulgaria, the Black Sea, the Sea of Marmara and 
the Aegean Sea. Therefore, Ponto-Caspian and 
Mediterranean forms can inhabit together with the 
freshwater ones in this region. The coastal lagoons 
and lakes or estuarine sections of rivers flowing 
into the Black Sea and the Sea of Marmara are pre-
ferred by the Ponto-Caspian amphipods, while the 
coastal lagoons in the western part of the area are 
mainly preferred by the Mediterranean forms. The 
central part of the region is the main distribution 
area of purely freshwater species such as G. arduus 
(Fig. 1).

There are some studies about the distribution 
of freshwater amphipod species of both Greece and 
Bulgaria which are the neighbours of the study area 
(Karaman & Pinkster 1977a, b, 1987, Andreev 
2001, Grabowski & Pešić 2007, Ntakis et al. 2015). 

Freshwater amphipod species of the Turkish 
Thrace Region have not been studied comprehen-
sively up-to-date. Although there are some studies 
on the distribution of the amphipod species in the 
mentioned area, they are less in number and deal 
only with a few species (Yeşilmen & Kırgız 1996, 
Kocataş et al. 2003, Çamur-Elipek & Kırgız 2008, 
Fišer et al. 2009, Özbek & Çamur-Elipek 2010, 

Özbek & Özkan 2010, Özbek 2011a, Özbek & 
Özkan 2011, Rewicz et al. 2016). 

Gammarus aequicauda has a wide distribution 
area including the Eastern Mediterranean and the 
Black Sea. The species has a euryhaline character 
and is well known from the lakes, lagoons and river 
mouths located in the coasts of western and northern 
Anatolia (Ustaoğlu et al. 2000, Özbek & Ustaoğlu 
1998, Özbek et al. 2015). In the present study, G. 
aequicauda was reported from the Ezine District and 
Gala Gölü which is a shallow wetland area located 
near the estuary of Meriç (Maritza) River. 

Gammarus arduus was firstly identified 
from the Tekirdağ Province. It is widely distrib-
uted in European Turkey and neighbouring ar-
eas (e.g. Bulgaria, Greece and Albania) (Karaman 
& Pinkster 1977a, Grabowski & Pešić 2007). 
Gammarus arduus is purely a freshwater species and 
the analysed specimens were sampled from foun-
tains and streams in this study. The species is one of 
the most abundant and was found at 18 localities in 
Çanakkale, Edirne, İstanbul, Kırklareli and Tekirdağ 
Provinces. 

Gammarus balcanicus is a well-known species 
distributed both in Turkey and Europe. There are 
many records of the species from the Anatolian part 
of Turkey (Karaman & Pinkster 1977b, Özbek & 
Ustaoğlu 2005, Özbek et al. 2009) but it was found 
only at one locality in the present study (Table 1). 
Kavakli, where G. balcanicus was found, is situated 
in the Anatolian part of Turkey. So, G. balcanicus 
could not be found in European Thrace of Turkey in 
this study. 

Gammarus fossarum was sampled from two 
localities, both in the Anatolian part of Çanakkale 
Province (Table 1). The species is similar to G. bal-
canicus in term of distribution in the present study, 
was not found in the Turkish Thrace Region. On 
the other hand, there are some records of this spe-
cies from the western part of Anatolia (Karaman & 
Pinkster 1977a, Balık et al. 2002, Özbek 2011b). 

Gammarus gonensis was identified from the 
Gönen River, Balikesir Province which is adjacent to 
the Çanakkale Province. The localities given in the 
present study (Table 1) are new records other than 
its type locality. Additionally, the species is firstly 
reported from Europe in the present study.

Gammarus kesanensis is the unique blind 
Gammarus species and was recently identified by 
the first and the third authors of this study. The type 
locality of G. kesanensis is Keşan, which is a district 
in Edirne Province. In the present study, the samples 
were collected from the type locality of the species. 

Gammarus komareki is a widely distributed 
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species both in the European and Anatolian parts of 
Turkey. The species is also distributed in Bulgaria, 
Greece, Romania, Russia, around the Black Sea and 
Iran (Karaman & Pinkster 1977a, Grabowski & 
Pešić 2007, Özbek 2008). 

Gammarus pulex pulex has a wide distribution 
in Turkey and was found at three localities in this 
study (Özbek 2011b; Table 1). It was reported from 
various localities in Europe, Siberia, Afghanistan 
and China (Karaman & Pinkster 1977a).

Gammarus subtypicus has similar ecological 
requirements with G. aequicauda and frequently 
shares the same habitats with it. In the present study, 
they were found together with G. aequicauda in the 
Gala Lake. In addition, it was sampled from the Mert 
Lake which is a lagoon on the Black Sea coast, near 
İğneada District. There are many records of this spe-
cies from Turkey (Özbek 2011b).

Gammarus uludagi was identified from the 
Uludağ Mountain and is distributed on the Lesbos 
Island in addition to the western part of Turkey 
(Karaman & Pinkster 1977a, Özbek 2011b). In this 
study, the species was found only from one station 
located in the foothills of Kazdaği (Ida) Mountains 
(Table 1). There are no records of G. uludagi in the 
European part of Turkey.

Dikerogammarus istanbulensis is an endemic 
species which was identified recently by the first 
and second author of this study. The type locality of 
the species was reported as Silivri District, Istanbul 
Province (Özbek & Özkan 2011). The species is re-
ported for the first time from the localities other than 
its type locality. The new records of the species are 
the Terkos, Büyük Çekmece and Küçük Çekmece 
Lakes. All of the given lakes have brackish charac-
ter and are located on the coast of the Black Sea, 
Istanbul Province.

Amathillina cristata is a Ponto-Caspian spe-

cies which was recently recorded from Turkey for 
the first time from Celepköy, Terkos Lake (Özbek & 
Özkan 2010). The present specimens were also col-
lected from the same lake on different dates. 

Pontogammarus robustoides is a highly inva-
sive Ponto-Caspian species. There are many records 
about the invasion route of the Pontogammarus and 
Dikerogammarus species towards the European in-
land waters even to the Baltic Sea (Bij de Vaate 
et al. 2002). Pontogammarus robustoides has been 
previously recorded from the lakes located in the 
southern part of the Sea of Marmara (Özbek 2011a). 
The species was found from two localities in the pre-
sent study: Terkos Lake and Karademir Dam Lake in 
İshakça town. 

We found a few specimens of Niphargus from 
two localities (Table 1). Some of the specimens were 
in bad conditions and had lost their extremities and 
the other two specimens were females. So, the sam-
ples were determined to generic level.

Orchestia cavimana was firstly recorded from 
the Turkish Thrace Region in 2008. There are many 
records of the species from the Black Sea coasts 
and from the lakes surrounding the Sea of Marmara 
(Çamur-Elipek & Kırgız, 2008, Özbek 2011a). In 
the present study, the species was sampled from the 
Çanta Stream, Silivri.

Synurella ambulans was sampled from two lo-
calities in this study which are the wetlands located 
on the western coast of the Black Sea. Both of them 
were connected to the sea with channel systems. 
There are some records of S. ambulans from the 
Abant Lake, Beyşehir Lake and Antalya Province, 
Turkey (Ruffo 1974). 

Because of its geographical position, Turkey 
has a rich fauna and flora. In order to reveal the 
diverse fauna of epigean freshwater amphipods of 
Turkey, further taxonomic studies are needed.
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