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Abstract:

In order to determine the fresh and brackish water amphipod species of the Turkish Thrace Region, speci-
mens were sampled from 68 localities in Istanbul, Edirne, Tekirdag, Kirklareli and Canakkale Provinces.
Totally, 16 amphipod taxa were identified: Gammarus arduus G. Karaman, 1975, G. komareki Schiferna,
1922, G. pulex pulex (L., 1758), G. fossarum Koch, 1836, G. balcanicus Schiferna, 1922, G. aequicauda
(Martynov, 1931), G. subtypicus Stock, 1966, G. uludagi Karaman, 1975, G. gonensis Ozbek, 2016, G.
kesanensis Ozbek & Camur-Elipek, 2010, Dikerogammarus istanbulensis Ozbek & Ozkan, 2011, Am-
athillina cristata Sars, 1894, Orchestia cavimana Heller, 1865, Synurella ambulans F. MULLER, 1846,
Pontogammarus robustoides Sars, 1894 and Niphargus sp. All the determined species were previously
recorded from Turkey. This is the first record of Gammarus gonensis in Europe. Information about the

sampling localities and a distribution map of the species are presented.
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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 (VAINOLA 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 & L1 2004).

The amphipod fauna of Turkish freshwaters was
the object of intensive studies by several scientists.
The pioneering study on the subject by VAvra (1905)
includes the description of Gammarus argaeus
Vavra, 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 Ozpek et al. (2016),
who described a new species, Gammarus gonen-
sis OzBex 2016, from the Gonen River, Balikesir
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 Istanbul, Edirne, Tekirdag, Kirklareli and
Canakkale Provinces (Fig. 1, Table 1). We studied
18 samples from Canakkale Province, ten samples
from Edirne Province, ten samples from Istanbul
Province, 22 samples from Kirklareli Province and
nine samples from Tekirdag 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. Biiyiik Cekmece
Lake).

Amphipod samples were collected with a hand
net with 500 p 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.O.) and third (B. C. E.) authors of this study from
their own collections. All materials are deposited in
the ESFM (Museum of Faculty of Fisheries, Ege
University, Izmir, 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 Schiferna, 1922

Gammarus fossarum Koch, 1836

Gammarus gonensis Ozbek, 2016

Gammarus kesanensis Ozbek & Camur-Elipek,
2010

Gammarus komareki Schiferna, 1922

Gammarus pulex pulex (L., 1758)

Gammarus subtypicus Stock, 1966

Gammarus uludagi Karaman, 1975
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Fig. 1. Study area and distribution of the determined amphipod species (Modified from Google Earth).

494



Amphipoda) from Turkish...

Freshwater and Brackish Amphipods (Crustacea

) . o~ 4! sISua[nquvist “(q . . .
HeS8'91.9 087 "Nl oIt 0N [nquess] . ouiADo 0 WEANS Y1) 00076091 HAI[IS “IS010( BIUE) | €€
: ; : 1€ snapip "D .
HeITSTECoLT "NLOL T.6To 1t QN | HRpH | oo typaviucy 0 weang od1) 000T'60°L1 1sa10(] eSyeukes] ‘AQyisenuax | ¢
6 sisuapnqunist "
Hel 1'6.1€08T "N 1L 9. TTo T Q'N | [nquessy 8 saproisnqod oy 1002°L0+0 n1QD SONIAL, -AO3ydoe) | 1€
S DIDISILO Y
. ) . 11 sap1oisnqos g L : .
68 €V E€08T "NV 0S. T o1¥ Q'N | [nquesy 9 ssuspnquonst ‘q o] 0002°60°80 200un}ey) g -N[OD 9PWN) g | 0€
H LT VENPo8T "N TEEL.8 oIt ‘O°N | Inqueisy SISuanquDIS! “(J e 000T'60°L0 200Uy "3 -NAoY re[wes | 6T
b€ 6T 4108 “NuTEY.0T T ‘Q°N | Inquelsy 6T SHApAD "D weans yoa1) 000Z'60°ST eofese)) -ye[Aex | 8
HuES €S HPo9T "N S8'SH. T T ‘0N sunpyg 9¢ SHApAD "D weans yoa1) 9661 TT°T1 Tereqy | LT
He 19 €7.0T09T-NL6L €S SPoOb ‘0N sunpyg € sno1ddigns o o] 9861'T0°LT njeo eed | 97
A9 TT1.059T “Nub8 ¥b.8Co I ‘0N aunpyg 8T SHAPAD D) weang YoaI1) 9661°90°LT Tepaqeg -1sero( eSedngQ | ST
HOL9EHP09T "N S8 F1.TETH ‘0N sunpy 79 SHAPAD D) weang Yodr) S66T°0T'¥C ITe[eqy -1s910(T eSedngo | 4
Ho 19 €7.0T09T-NL6L €S SPoOb QN aunpy 6 ppnombap "o e 9861°60°9C e eled | €7
HuS6'LS SPo9T "N L 61.LToTH ‘0N aunpy € (150] san12.41x2) “ds sn.ipwiu weang eo1) S661°0T¥C 1sa10(] eSedngQ | 7T
HSTS 09T "N 1S TT6€07 ‘0N aunpy S9 SHApAD D) weang ee1) 9661°S0+1 areprjzes ‘nye ydisyaL, | 1¢
H 6V HT0109T “NOT TESHo0F ‘0N aunpy o1 vpnponban 5 oY 9861°90°61 oo elen | 07
HITYELEIT “Nub L TELSoTH ‘0N aunpy ¥9 yaivuioy "o weang oo1) 0661°60°0T 1sa10(] 1[A0qeZWEH | 61
H 08t 1.6€09T “NT0'9Z.8EoTH 25| ounpg s¢ xopnd xapnd "o weang oo1) 6861°S0°ET Isa1o(J Le[ded sexgey | 81
He§6'0.0209T "Nu8E 1T, Lo6E QN | QERuR) | L] ppnponbav “H weang eo1) 6661°80°ST 010pIoeH ‘[OqURISaY| ‘Oulzy | L]
HeSL 0€.0€09T "N I+ 614 To0 QN | oepeuR) | € SnRpD "D weong Jod1) 000T'80°T€ 1s10(] ze3mg ‘nAQy| nznpuowngaq | 91
He96'LSLToIT "Nl ¥ €T.LY06E QN | drepeuR) | 7T SnoDIIDq "D UreIuno f }eo1) 6661°80°L1 nkoyf ipfeaey | G1
He£E'LE0TIT "N 18 14,6100 QN | F[eRUE) | b SnRpAD "D weong jodI) 1002°80°CC 1eqea0y ‘ToASoq ‘ISe1o(] IUBWI[RdY | {]
Hel8 Leb oLT “Nucht'8.T o0F QN | dEpRuR) | (saamypuuy) ~ds sn.puung weons yod1) L661%0°0T ue[ezIo], ‘ue)) oreprjedey | €I
Heb € €€.6509T “Ne60 7S 1700 QN | dEpRUE) | §S Byapuioy *n weans yoa1) 00026020 n[oqI[eD NAQY [e07) “Iser( JIHWaNY | 1
He It 0T LT "Nu§9'9.5S06€ QN | depEuE) | 6] xojnd xojnd ") weong L661+0°1C UE[eIZIO], ‘TE[IEUIde00y | [[
HebS 85.7509C "Ne66'8€.SE06E N | orepeue) | 81 18opnjn o WEANS Y1) L661°60°S0 1[eZO], ‘LRI ZIUES 13epzey | (1
.08°61.1509T “N.TS'9.01,0 QN | drepeue) | bl xaopnd xapnd "5 Urejuno,y 8661 40Tl Tefofeq ‘DpsdeT | 6
He10°LY8€09T “Nu00'0LFo6E QN | oepeue) |1 wn.apssof "o weans oa1) 6661°80°L1 ke Stweikeqg | g
HST°SS£T9T “Nu8F'T1.SE€6€ QN | drepEuR) | 9 wn.apssof "o yo21D 6661°80°L1 NALPNANY YOeALY | L
88 L1oLT “Nub8'Y. T o0F QN | depEuR) | 71 SISU2UO03 ") urejuno 6661°80°81 NAQY Ie[Nyog ‘001X | 9
Hb0'9T.LTIT “Nucb S 9€.810F QN | drepEue) | by Snnp.ap o weans oa1) 000Z'60°20 njoqren ‘saro( Aeqdruny | ¢
Ho€9 ET1LT09T “NuT8'LI.L oOF QN | drepeue) | 9¢ yauoy "n urejuno f 000Z°60°10 nkoy fuiergeg | ¢
Hu66'LE0TIT “NuS9'6€.61o0F QN | drepEue) | 0z Snnp.ap o weans yoaI1) 1002°20°80 1SO10(] TUBWII[Od Veqeady ‘[oASeg | ¢
HoSETT.S€9T "Nu16°L 1To0F ‘N | orepeue) | ¢ snnp.ap o ureIuno g 00026020 Ye[eA swsa)) Apvpuheq | ¢
b T SESE9T "N STOT.TTOY QN | orepreue) | 4 snnp.ap o weans yoaI1) 00026020 njoqren ‘Agsnkeq | |
$9)eUIPI00) ‘8o U0 u uoxeq, adA] yenqey Neq Apedo| | oN

*BXB) PIUTULIONOP Y} pue sanfeoo] Surjdures oy ;noqe e1ep 2AndLosa( T d[qeL

495



Ozbek M., N. Ozkan & B. Camur-Elipek

H.08'85.S oLT "N.90"0T.LEOY ‘QO°N | SepidL 82 ya.1ouoy "H weans Yod1) 1002°80°CC Koyreg “1sero( rreur)) | 89
He60'8TSSoLT "N ES TT.LTo Y ‘QO°N | SepidpL | L€ SHAPAD D) weans YodI) 000T'L0'T€ Aereg ‘1so10(] eIMESEY | L9
Hu68'L6S09T "Nu6T H1.LSo0F ‘QO°N | SepmpL | 0T sapioisnqod g oveT weq 1002'80°CC edyeys] ‘ifereq muoperes) | 99
HeI8'SEETLT "N TE'8S.T oIt ‘O'N | Sepmyor | It a1y "o ureans YodI1) 100T'80°1¢C TuewsQ ‘1se10( MUEWSQ | S9
HoETYS EPoLT “Nu8S VET oIt ‘QO°N | SepmpL | €S a1y "o weang oo1) 000T'60°LT 007 ‘AQNdIUSK “Isa10(] IPRIRS | +9
HOL'6.€ 08T "NLIT'€T.0E6TH ‘QO°N | SepmpL | 79 ya1vuioy "o weang oo1) 100T°L0°€0 Kereg ‘15010 Aoyodyed | €9
HTE€T8S0LT “Nu8T TEY oIt ‘Q°N | SepmpL | 0T S1SUUOS "D weang oo1) 000T'60°91 npIoY) ‘15210 AQyuewngaq | 79
Hb9 S LSoLT "NLO8 7.6 o1 ‘Q°N | SepmpL | 97 SISUUOS "D weang oo1) 000T'60°91 Isee 1o[1eu() ‘Aoyuowngaq | 19
Tt Sl oLT "Nut 1'€cLEOY ‘Q°N | SepmL | 8T SHAPAD D) ureIuno g 000T'60°20 Aoxre§ Agoyuex | 09
Hu£0'8E b 08T "NuT9'LT8EoTH QN | T[RRI | 9p yaivuioy "o weang oo1) 000T'L0°0€ AZIA “Iso10(] AQIATY | 65
HoT6'SY TSoLT "N T8 T 1€ ¥ QN | TP | 6T SHAPAD D) weang 000T'LO'T€ AZIA “MUAIAT “T[D[E) | 8¢
HITHETSoLT “NubT'9S.0€0TH ‘Q°N | TP | 9¢ SHAPAD D) ureiuno f ‘wieans 000T'LO'T€ OZIA “MUAIAH | LS
Ho €90V 6S0LT “NuZO9T.ESoTY | "D € | ToTepHIy S suvjnquip g o] 6661°€0°ST O IPUA | 9
HoTTTT8SoLT-NuLY 9S IS0 TH HDd | eIepHry L snorddigns H o] 6661°€0°ST oD MO | SS
H£8'SS6709T “NuLEOTT oIt O d | HerepEry 8 SISUIUDSIY ") weong ed1) 6861°L0°€T 1s019(] NAeqE003] -odouqy | S
Hel L'0SLSoLT "Nu69'9T6Vo1H | "D "d | TOIePIY L subnquip g aye 6661°€0°10 njeD Wewey | ¢§
HeT9'91:6 oLT N8BT L19So 11 aDd | Herepry | pe ooy "H weang Y91y L861°90°01 zedjoy | T§
6705 TToLT "N TS SESSo I A g | erepy I (150] sa1112.47%2) *ds snSvydin puod 9661°01'81 Koyora -1019D | 1§
HeE8 P 1bS0LT "NT0'TTSo It H0d | erepEry | 8l ooy "H weang joa1) 800T°L0'10 1S210(] BIEPRIN | 0S
Hel 8'ST870LT "Nl IS 8Yol¥ | "D "d | TP | 1 ooy “H weang joa1) 9661°11°10 o1opyI[eqe[y -AQyweq | 6f
H8TYEISLT “NEETh IVoly | A D€ | TP | ¢F ooy "n weang o1y 9661°11°'10 o1opdnqed -Sege[iziy | 8y
Hel €Y LYoLT "NOT IS 6V61F | "D d | TP | 0S ooy "H weans A1) 800T°L0'10 sopyue[ng | Ly
HelT LT6509T "Nub68'LIOVo1¥ | "D "d | TP | 8T Snnpap "0 weans NaaI) 9661°11°'10 1S019(T NUNI) | 9%
T 9T 870LT "NubS 'S 1ot HOd | uerepury | 1€ ooy “n weans 21D 800T°L0'10 QI0pIONSY | St
HelT STTELT "NLET TS ESoly | "D °d | UMDY | 8 yaiuoy “n UIBJUNO{ 9661°01°'10 1SOWISA)) UGIOAINULLY |
He9'LEN ToLT-NYL'SS O 1 q0d | Herepry | T SHAPAD D) weans 21D 9661°T1°'10 aropdmyys) | ¢f
HeIL TS EELT “NuIE T IS0 ¥ HOd | Herepry | LT yaAvu0y "D weans 221D T00T'LO'TO0 1sa10( estudng | ¥
b0 TEIELLT "N TEOE IS0 Y HOd | HerepHry | 6€ yaAvu0y "D weans Noa1) 800T°€0'10 ampyewzy | [t
H0S' b 8E0LT "NLOV Tetrbo I HOd | erepury | 8% yaADuI0y "D weang yoaI1) 9661°T1°'10 (ermyipesy) ootuox | OF
HeS6' LT THoLT "Nl VESoTH HOd | MerepHry | TS yauvu0y "D weang yoaI1) 800T°L0'T0 arepyIueIng | 6€

8 sisuapnquyst “(q
H b THETE8T “Nub L €C.TTo Y [nquessy LT sap1o1snqot g e 1002°L0+0 n7eD soyI9L, -AOydoe) | 8¢

9 DIDISILO Y

L sisuapnqunist "

H£€9T.6€08T “Nu69'8T. 81011 Q'N | [nquessy €l sap1oisnqos g oy 000Z'80°90 nsnng ‘Njeo SOYIPL | LE
% DIDISILO Y

9675 LTo8T “N OV FH.£To 1 [nquess| 4 ds snS.aoydin weong Jod1) 000T'60°S0 eo[eIE)) “NAQY UEULIQ) ‘ISAI(] BOURILS] | 9¢
Heel ' 14.9C08T "Nu£8'81.6 o IF [nquess| ST Snnpav "D weans yoaI1) 000T'60°ST eo[BIE)) “IS0IO(] NUSSID | ¢¢
Hel TSY.9T08T "N 1 €87 I 1o 1¥ [nquess| 8¢ DjaAvuoy "D weang a1 1002°L0'+0 eoree)) ‘S [eaddeD | ¢
sdjeuIp.I00) duIA0Ig u uoxej, ad4y, jenqey aeq Aedo| | oN

‘panunuo) *f AqEL

96

<



Freshwater and Brackish Amphipods (Crustacea: Amphipoda) from Turkish...

Dikerogammarus  istanbulensis Ozbek &
Ozkan, 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. Miiller, 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 13" station), some of them were
damaged and had lost their extremities (those at 22"
and 51 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, GRaABOWSKI & PESIC 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 (YESILMEN & KIrRG1z 1996,
Kocartas et al. 2003, CAMUR-ELIPEK & KIrRGI1Z 2008,
FISER et al. 2009, OzBEK & Camur-ELipex 2010,

OzBek & Ozkan 2010, Ozsek 2011a, OzBEK &
OzkAN 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 (UstaoGLU et al. 2000, OzBEK & USTAOGLU
1998, OzBex et al. 2015). In the present study, G.
aequicauda was reported from the Ezine District and
Gala Goli which is a shallow wetland area located
near the estuary of Meri¢ (Maritza) River.

Gammarus arduus was firstly identified
from the Tekirdag Province. It is widely distrib-
uted in European Turkey and neighbouring ar-
eas (e.g. Bulgaria, Greece and Albania) (KARAMAN
& PINKSTER 1977a, GRaABOWSKI & PESIC 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
Canakkale, Edirne, Istanbul, Kirklareli and Tekirdag
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, OzBEK &
UsTA0GLU 2005, OzBEK 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 Canakkale
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, BALIK et al. 2002, OzBex 2011b).

Gammarus gonensis was identified from the
Gonen River, Balikesir Province which is adjacent to
the Canakkale 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 Kesan, 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 &
PESIC 2007, OzBEK 2008).

Gammarus pulex pulex has a wide distribution
in Turkey and was found at three localities in this
study (OzBek 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
Igneada District. There are many records of this spe-
cies from Turkey (OzBek 2011b).

Gammarus uludagi was identified from the
Uludag Mountain and is distributed on the Lesbos
Island in addition to the western part of Turkey
(KARAMAN & PINKSTER 1977a, OzBEK 2011b). In this
study, the species was found only from one station
located in the foothills of Kazdagi (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 (OzBek & OzkaN 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, Biiyilk Cekmece and Kiigiikk Cekmece
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-
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