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Abstract

Introduction of a new species to a new habitat may lead to a catastrophy. Prussian carp Carassius gibelio (Bloch,1782),
by its high reproduction capacity by means of gynogenesis and tolerance to environmental changes, considered as asuccessfull
invasive. It can become the dominant species in new habitat in a short time with the help of these attributes. After the first
spread report ofCarassius gibelio from Thrace in 80’s, Carassius gibeliobecame to be a problem in inland waters of Turkey as
it is in some countries of Europe. This study is a review of distribution of Carassius gibelioin Turkey. 39 stream, 33 lake, 67
reservoir and 55 pond records were presented in this study. And according to these results, only four basins (Ceyhan,
Goksu,Western Black Sea, Eastern Black Sea and Goksu) out of 26, seems to show no distribution of Carassius gibelio

Keywords: Carassius gibelio, invasive fish, distribution, Turkey.

Istilac1 Carassius gibelio (Bloch, 1782) (Cyprinidae: Teleostei)’nun Tiirkiye’deki Dagilimi

Ozet

Bir tiirlin yeni bir habitata taginmasi yikima yol agabilir.Giimiisi havuz baligi,Carassius gibelio (Bloch,1782), yiiksek
iireme kapasitesi ve ¢evresel degisimlere olan toleransi ile basarili bir istilaci tiir olarak anilmaktadir.Bu 6zellikleri sayesinde
yeni habitatta ¢cok kisa bir siire i¢erisinde baskin tiir haline gecebilmektedir. Tiirlin 80’li yillarda Trakya Bolgesi’'nden verilen
ilk kaydmi takibenbazi Avrupa iilkelerinde oldugu gibi Tiirkiye i¢sularinda sorun olmaya baglamistir. Bu caligma ile
Carassius gibelio’nun Tiirkiye dagilimi ortaya konulmaya caligilmistir.Bu ¢alismada 39 akarsu, 33 g6l, 67 baraj golii ve 55
goletten verilen raporlar sunulmustur. Bu sonuglara gore, 26 akarsu havzasindan sadece dort tanesinde (Ceyhan, Goksu,Bati
Karadeniz ve Dogu Karadeniz)Carassius gibeliokayd: bulunmamaktadir

Anahtar Kelimeler: Carassius gibelio, istilact balik, dagilim, Tiirkiye.

genus is widely distributed in Eurasian continent and
generally accepted to be consistof Carassius auratus
(Linnaeus, 1758),Carassius carassius (Linnaeus,
1758), Carassiuscuvieri (Temminck & Schlegel,
1846), Carassiusgibelio(Bloch, 1782) and

Introduction

Global awareness about species introductions
and invasive species are increasing recently.
According to International Union for Conservation of

Nature (IUCN)  ‘organisms anthropogenically Carassiuslangsdorfii (Temminck & Schlegel, 1846).
introduced in new areas out of their natural There has IOng been a debate about the status (Valldlty
distribution area and with establishment and  and origin) of the Carassius gibelio. It is thought to be

dispersion causing a negative impact on local native to Central Europe ororiginated from far eastand

ecosystems and species’ are considered as invasive
species. Spreading of these non-native species and
their impact on local ecosystems were reported by
many authors (Holcik, 1991; innal and Erk’akan,
2006; Gozlan et al.,, 2010; Gaygusuz et al., 2007;
Tarkan et al., 2012b; Gaygusuz et al., 2013).

As a member of Cyprinidae family Carassius

introduced to Europe or even thought to be a result of
hybridisation (Kottelat, 1997 and Perdikaris et al.,
2012).In the light of recent studies it seems that it can
be considered native at least in the eastern parts of
Central Europe (Kottelat and Freyhof, 2007; Rylkova,
et al., 2013).

First record of the Prussian carp, Carassius
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gibelio (Bloch, 1782), from Turkey is from Lake Gala
in Thrace Region (Baran and Ongan, 1988).
Following this record several introduction records
from Thrace and other regions  were given
respectively (Ozulug, 1999; Ilhan et al., 2005; Tarkan
et al.,2012a). Because of species’ similarity to
Carassius auratus and possible misidentifications
limited the perceptibility of the range expansion of
Carassius gibelio. Summing up the records of
Carassius gibelio from Turkey, determination of its
distribution range and visualising its current status is
the main objective of this study.

Biology and Diagnostics

Carassius gibelio is an omnivorous species
(Szczerbowski., 2001;Zhu et al., 2004; Yilmaz et al.,
2007) distributed in lentic and lotic habitats. It is a
batch spawner, capable of producing 30.000 to
400.000 eggs(Szczerbowski., 2001). Spawning takes
place mainly between April and June (Tarkan et al.,
2007; Tarkan et al., 2012a) and eggs are released on
plants (Szczerbowski., 2001).

As summarized by Perdikaris et al., 2012;
Prussian carp seem to show an extreme hypoxia-
anoxia  (Lushchak et al., 2001), ammonia
(Nathanailides et al., 2003) and temperature
(Antonova, 2010) tolerance.In addition to this it can
adapt to saline water in time (Elger and Hentschel,
1981). These attributes with gynogenesis makes it a
successful invasive(Luskova et al., 2010).

Regional names for Carassius gibelio in Turkey
includes; glimiisi havuz baligi,takoz (Beysehir),
kababurun, korsan (Cildir), ¢inimini (Karakegili).
Distinctive characteristics of the species of the
genusCarassius in Turkeyare summarized in Table 1.

Materials and Methods

Dataabout  Carassius  gibelio  distribution
weregatheredfrom literature (miscellaneous journal
articles, project reports, conference proceedings and
thesis dissertations) and field sampling which are
indicated as ‘In this study’ are summarized in Table 2.
Localities given in literature were classified as
‘Stream’, ‘Lake’, ‘Reservoir’ and ‘Pond’. Date of the
first record (if there are more than one record
reference) from locality were given in year format.
Maps taken from GADM database of Global
Administrative Areas (www.gadm.org) are colored
according to ‘first record in region’ and ‘number of

reported locality’.
Results

Collected data about Carassius gibelio in Turkey
is summarized in Table 2. Distribution maps prepared
according to introduction date and introduction
intensity are given in Figure 1 and Figure 2
respectively.

Discussion

From its first introduction date in 1980’s (Baran
and Ongan, 1988)Carassius gibelio seems to invade
hundreds of water courses and reported from several
freshwater basins of Turkey.There are no records
fromCeyhan (Erk’akan and Ozdemir, 2011; Kara et
al., 2010), Goksu (Kiigiik et al., 2007), Eastern Black
Sea (ilhan and Balik, 2008) and Western Black Sea
basins.As discussed in other publications Prussian
carp seem to invade primarily by human activities
(translocation of native cyprinids, anglers etc.) (Aydin
et al., 2011; Onsoy et al., 2011). Fishing efforts in
Lake Van is concentrated onAlburnus tarichiandwater
quality of some big lakes (Van, Ercek and Arin) in
basin may be unsuitable for Carassius gibelio due to
saline/soda waters.And in Goksu,Eastern and Western
Black Sea basins suitable habitats for Carassius
establishment are scarce. For these reasons it can be
expected that lesser translocation effort which may
have prevented the invasion of Carassius gibelio in
these basins.

Gynogenesis is an important trait for invasive
fishes which makes them utilise male of other fish
species.  Natural  gynogenesis involves  the
participation of normal sperm and eggs but
embryogenesis  occurs  without  the  genetic
contribution of sperm resulting with a more efficient
way of progeny production (Luo et al., 2011). As a
result of this process fish populations in different
locations shows different genetic characteristics (Jia
et al., 2008). Populations of gynogenetic females
showsanabnormalmale/female ratio and according to
this gynogenetic females seem to be present in Bafra
Fish Lake, Samsun (Bostanci et al., 2007b), Seyitler
Reservoir, Afyon (Bulut et al., 2013); Uluabat Lake,
Bursa (Emiroglu et al., 2011); Omerli Reservoir,
Istanbul (Gaygusuz et al., 2007); Buldan Reservoir,
Denizli (Sar1 et al., 2008)and seem to dominate most
of the populations in Marmara Region (Aydin et al.,
2011).

Table 1. Distinctive characteristics of the species of the genus Carassius in Turkey (Ozulug et al., 2004; Kottelat and

Freyhof, 2007)

Carassius carassius

Carassius auratus Carassius gibelio

Free edge of dorsal fin Convex
Last simple ray of anal & dorsal fin Weakly serrated
Gill raker 23-33
Lateral line 31-36

Concave-Straight
Strongly serrated
38-47
26-31

Concave-Straight
Strongly serrated
37-52
29-33
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Table 2. Distribution of Carassius gibelio

Location City Date* Reference
Abdal Stream Samsun 2002 Ugurlu and Polat, 2007
Agackdy Stream Kiitahya 2004 flhan and Balik, 2008
Akarca Stream Mugla 2010 Gaygusuz et al., 2013
Akcay Aydin 2003 Ozcan, 2008; Yegen et al., 2008
Aksu Stream Isparta 2001 Yegen et al., 2006
Ambar Stream Diyarbakir 2011 This study
Arnavut Stream Kirklareli 1982 flhan et al., 2005
Asi River Hatay Ozcan, 2013; This study
Batman Stream Batman 2010 Kaya, 2012
Bulanik Stream Kirklareli 1982 {lhan et al., 2005
Biiyiik¢ay Stream Konya 2012 This study
Biiyiikkoprii Stream Konya 2012 This study
Camlica Creek Edirne Ozulug et al., 2004
Cobanlar Stream Samsun 2002 Ugurlu and Polat, 2007
Esme Stream Usak 2007 Yegen et al., 2012
Felek Stream Kiitahya 2004 flhan and Balik, 2008
Ipsala Canal Edirne 2010 Tarkan et al., 2012a
Karasu Stream Hatay 2011 Ozcan, 2013
s Kavakli Stream Canakkale Ozulug et al., 2004
< Kkl Stream Tekirdag Ozulug et al., 2004
H:J Kizilirmak River Samsun innal, 2011
=  Kocasu Stream Kiitahya 2008 Yegen et al., 2012
«» Kopriigay River Antalya Innal, 2011
Merig River Edirne 2009 Aydm et al., 2011; Tarkan et al., 2012a; This study
Mert River Samsun 2002 Ugurlu and Polat, 2007
Mili¢ (Kocaman) River Samsun 2002 Ugurlu and Polat, 2007
Porsuk Stream Eskisehir 2010 Kose et al., 2012; Yegen et al., 2012
Sakarya River Eskigehir 2005 Emiroglu, 2011; Yegen et al., 2012
Salat Stream (Bismil) Diyarbakir 2011 This study
Sarigay Stream Mugla 2010 Gaygusuz et al., 2013
Sarisu Stream Eskisehir 2011 Yegen et al., 2012
Terme Stream Samsun 2002 Ugurlu and Polat, 2007
Tersakan Stream Mugla 2011 Karakus et al., 2013
Tigris River (Bismil) Diyarbakir 2005 Kaya, 2012; Cigek, 2013; This study
Tigris River (Cizre) Sirnak 2011 This study
Tigris River (Diyarbakir) Diyarbakir 2005 Unlii, 2006; Kaya, 2012; Unlii, 2013; This study
Tigris River (Hasankeyf) Batman 2011 Kaya, 2012; This study
Tigris River (Ilisu Vilage) Mardin 2011 This study
Tunca River Edirne 1983 Ozulug et al., 2004; lhan et al., 2005
Yesilirmak (Lower Basin) Samsun 2009 Akin, 2010
Yurtluk Stream Samsun 2002 Ugurlu and Polat, 2007
Location City Date* Reference
Aktas Lake Ardahan 2012 Zengin et al., 2012
Bafra Fish Lakes Samsun 2000 Bostanci et al., 2007b; Ugurlu and Polat, 2007; Yilmaz et al., 2007
Egrigol Antalya 1997 flhan et al., 2005
Lake Akgol Sakarya 2010 Emiroglu et al., 2012a
Lake Beysehir Konya 2001 Yegen et al., 2006b; Cinar et al., 2007; Ozparlak et al., 2012
Lake Boztepe Tokat 2003 Mendil and Uluézli, 2007
Lake Cildir Aifdagﬁén 2011 Zengin et al., 2012; This study
Lake Civril Denizli Kuru et al., 2001
Lake Dutluca Tokat 2003 Mendil et al., 2005
W Lake Eber Afyon 2003 Yegen et al., 2006a; This study
<¥( Lake Egirdir Isparta 1996 Balik et al., 2004; ilhan et al., 2005; Yegen etal., 2006b;
- Balik et al., 2007; Bostanci et al., 2007; Ozkok et al., 2007
Lake Gaga Ordu 2013 This study
Lake Gala Edirne 1980s Baran and Ongan, 1988; This study
Lake Golcik Isparta 2001 Yegen et al., 2006b
Lake Golciik [zmir 2001 ilhan et al., 2005
Lake Isikh Denizli 1998 flhan et al., 2005; Yegen et al., 2006a
] Bursa 2003 Ozulug et al., 2005; Acipinar et al., 2006; Tarkan et al., 2006a; Tarkan et
Lake Iznik al., 2012a
Lake Kolak Denizli 2003 Yegen et al., 2006a
Lake Kovada Isparta 2001 Yegen et al., 2006a
Lake Ladik Samsun 2013 This study
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Table 2. Continued

Location City Date* Reference
Aktag Lake Ardahan 2012 Zengin et al., 2012
Bafra Fish Lakes Samsun 2000 Bostanci et al., 2007b; Ugurlu and Polat, 2007; Y1ilmaz et al., 2007
Egrigol Antalya 1997 ilhan et al., 2005
Lake Akgol Sakarya 2010 Emiroglu et al., 2012a
Lake Beysehir Konya 2001 Yegen et al., 2006b; Cinar et al., 2007; Ozparlak et al., 2012
Lake Boztepe Tokat 2003 Mendil and Uludzli, 2007
Lake Cildir Atif;ﬁén 2011 Zengin et al., 2012; This study
Lake Civril Denizli Kuru et al., 2001
Lake Dutluca Tokat 2003 Mendil et al., 2005
Lake Eber Afyon 2003 Yegen et al., 2006a; This study
Lake Egirdir Isparta 1996 Balik et al., 2004; {lhan et al., 2005; Yegen et al., 2006b;
Balik et al., 2007; Bostanci et al., 2007; Ozkok et al., 2007
Lake Gaga Ordu 2013 This study
Lake Gala Edirne 1980s Baran and Ongan, 1988; This study
Lake Golciik Isparta 2001 Yegen et al., 2006b
Lake Golciik [zmir 2001 ilhan et al., 2005
§ Lake Isikli Denizli 1998 ilhan et al., 2005; Yegen et al., 2006a
Ozulug et al., 2005; Acipmar et al., 2006; Tarkan et al., 2006a; Tarkan et
S Lake znik Bursa 2003 : P 20n2a
Lake Kolak Denizli 2003 Yegen et al., 2006a
Lake Kovada Isparta 2001 Yegen et al., 2006a
Lake Ladik Samsun 2013 This study
Lake Manyas Balikesir 2009 Aydimn et al., 2011
Lake Marmara Manisa 1990 flhan et al., 2005; Ozcan, 2007; Tarkan et al., 2012a
Lake Nazik (Ahlat) Bitlis 1998 This study
Lake Saka Kirklareli 1982 ilhan et al., 2005
Lake Sapanca Sakarya 2000 Okgerman et al., 2006
Lake Sigirc1 Edirne 2009 Colak, 2013
Lake Taskisig1 Sakarya 2009 Aydin et al., 2011
Lake Tortum Erzurum 2013 This study
Lake Ula Mugla 2008 Onsoy et al., 2011
Lake Uluabat Bursa 2004 Emiroglu, 2008; Arslan and Emiroglu 2011; Aydm et al., 2011,
Emiroglu et al., 2011; Emiroglu et al., 2012b
Lake Yayla Denizli 2001 ilhan et al., 2005
Lake Zinav Tokat 2011 Buhan, 2013
Uzungdl Samsun 1999 ilhan et al., 2005
Location City Date* Reference
Adigiizel Reservoir Denizli 2003 Yegen et al., 2006a
Alahabali Reservoir Usak 2008 Yegen et al., 2012
Altiapa Reservoir Konya 2001 Yegen et al., 2006b
Apa Reservoir Konya Ozparlak, 2013
Atatlirk Reservoir Sanlurfa 2008 Tarkan et al., 2012a; Oymak et al., 2013
Avsar Reservoir Manisa 1994 ilhan et al., 2005
Baltal1 Reservoir Usak 2007 Yegen et al., 2012
Batman Reservoir Batman 2012 This study
Bayraktar Reservoir Kocaeli 2009 Aydin et al., 2011
Buldan Reservoir Denizli 1995 flhan et al., 2005; Sart et al., 2008
Bityikeekmece istanbul 1995 Ozulug, 1999; Tarkan et al., 2012a
Reservoir
Cagirgan Reservoir Kocaeli 2009 Aydm et al., 2011
Cakmak Reservoir Samsun 2002 Ugurlu and Polat, 2007
Catoren Reservoir Eskisehir 2008 Yegen et al., 2012; This study
o Cavdarhisar Reservoir Kiitahya 2010 Yegen et al., 2012
o) Cayirkdy Reservoir Kocaeli 2009 Aydin et al., 2011
S Davuldere Reservoir Kocaeli 2009 Aydmn etal., 2011
% Denizli Reservoir Kocaeli 2009 Aydin et al., 2011
m Derbent Reservoir Denizli 2003 Yegen et al., 2006a
x Dodurga Reservoir Bilecik 2010 Yegen et al., 2012; This study
Diimenler Reservoir Usak 2007 Yegen et al., 2012
Enne Reservoir Kiitahya 2007 Yegen et al., 2012; This study
Gelingiilli Reservoir Yozgat 2005 Kirankaya and Ekmekgi, 2013
Gogem Reservoir Usak 2007 Yegen et al., 2012
Gokgekaya Reservoir Eskisehir This study
%ﬁi‘;)Resewmr Diyarbakir 2012 This study
Giineykoy Reservoir Usak 2008 Yegen et al., 2012
Ibriktepe Reservoir Edirne Ozulug et al., 2004

Karacadren I Reservoir Burdur 2002 Yegen et al., 2006a
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Table 2. Continued

Location City Date* Reference
Karakaya Reservoir Elaz1g 2011 This study
Karamanli Reservoir Burdur 2002 Yegen et al., 2006a
Karpuzlu Reservoir Edirne 2009 Aydin et al., 2011
Kayabogazi Reservoir Kiitahya 2007 Yegen et al., 2012; This study
Kayalikoy Reservoir Kirklareli 2002 Kalous et al., 2004
Kazan Reservoir Mugla 2009 Tarkan et al., 2012a
Keban Reservoir Elaz1g 2008 This study
Kemer Reservoir Aydin 2006 Ozcan, 2008; Sas1 and Berber, 2013; Tarkan et al., 2012a
Ketenciler Reservoir Kocaeli 2009 Aydmn et al., 2011
Kizildamlar Reservoir Bilecik 2010 Yegen et al., 2012
Kizilhisar Reservoir Usak 2007 Yegen et al., 2012
Kizilsu Reservoir Burdur 2005 Yegen et al., 2006a
Kirazoglu Reservoir Kocaeli 2009 Aydin et al., 2011
Kunduzlar Reservoir Eskisehir 2008 Yegen et al., 2012; This study
Kusdemir Reservoir Usak 2007 Yegen et al., 2012
May Reservoir Konya 2004 Yegen et al., 2006a

x Mesudiye Reservoir Usak 2007 Yegen et al., 2012

) : Tarkan et al., 2006b; Gaygusuz et al., 2007; Tarkan et al., 2007; Tarkan

i Omerli Reservoir Istanbul 2002 etal., 2012a,b

| ) Eskischir 2007 Emiroglu et al., 2010; Kose et al., 2012; Tarkan et al., 2012a; Yegen et

i Porsuk Reservoir § al., 2012;

84 Saricaali Reservoir Kirklareli Ozulug et al., 2004
Sariyar Reservoir Ankara This study
Selevir Reservoir Afyon 2003 Yegen et al., 2006a
Seyhan Reservoir Adana 2004 Oztiirk, 2010; Ergiiden and Géksu, 2012
Seyitler Reservoir Afyon 2003 Yegen et al., 2006a; Bulut et al., 2013
Sille Reservoir Konya 2004 Yegen et al., 2006a
Sipahiler Reservoir Kocaeli 2010 Gaygusuz et al., 2013
Suat Ugurlu Reservoir Samsun 2003 Ugurlu and Polat, 2005
Siiciillii Reservoir Isparta 2001 Yegen et al., 2006a
Tahtal1 Reservoir Kocaeli 2009 Aydin et al., 2011
Takmak I-11 Reservoir Usak 2008 Yegen et al., 2012
Topagh Reservoir Istanbul 2010 Tarkan et al., 2012a

_ Aydin 1999 Sas1 and Balik, 2003; Ozcan, 2008; Bostanci, 2011; Sas1 and Berber,

Topgam Reservoir 2013; Tarkan et al., 2012a
Ula Reservoir Mugla 2008 Tarkan et al., 2012a
Ugpinar Reservoir Usak Yegen et al., 2006a
Yenice Reservoir Eskisehir This study
Yenice Reservoir Usak 2007 Yegen et al., 2012
Yesilkavak Reservoir Usak 2008 Yegen et al., 2012
Yuvacik Reservoir Kocaeli 2009 Aydin et al., 2011
Location City Date* Reference
Ahirkdy Pond Eskisehir 2009 Yegen et al., 2012
Akviran Pond Konya 2004 Yegen et al., 2006a
Arif's Pond Aydin 2008 Tarkan et al., 2012a
Atabey Pond Isparta 2001 Yegen et al., 2006a
Aydogdu Pond Denizli 2003 Yegen et al., 2006a
Balci Pond Isparta 2001 Yegen et al., 2006a
Bayat Pond Afyon 2003 Yegen et al., 2006a
Biilbiildere Pond Edirne Ozulug et al., 2004
gg;’&z"k (Hurdaz) Samsun 2002 Polat and Ugurlu, 2011
Calkdy Pond Kiitahya 2007 Yegen et al., 2012
Certe Pond Kiitahya 2007 Yegen et al., 2012
Copkoy Pond Edirne Ozulug et al., 2004

=) Cukurhisar Pond Eskigehir 2008 Yegen et al., 2012

% Dage1 Pond Eskisehir 2009 Yegen et al., 2012

a Dereyalak Pond Eskisehir 2008 Yegen et al., 2012
Divanbagi Pond Samsun 2002 Ugurlu and Polat, 2007
Doglusah Pond Kiitahya 2007 Yegen et al., 2012
Dutluca Pond Eskisehir 2008 Yegen et al., 2012
Diiger Pond Afyon 2003 Yegen et al., 2006a
Erenkdy Pond Eskisehir 2008 Yegen et al., 2012
Erkmen Pond Afyon 2003 Yegen et al., 2006a
Esere Pond Bilecik 2010 Yegen et al., 2012
Gencek Pond Konya 2005 Yegen et al., 2006a
Giinyiizii Pond Eskisehir 2009 Yegen et al., 2012
Hadim Pond Konya 2004 Yegen et al., 2006a
Hatunsaray Pond Konya 2004 Yegen et al., 2006a
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Table 2. Continued

Location City Date* Reference
Igdeli Pond Burdur 2002 Yegen et al., 2006a
flmen Pond Konya 2005 Yegen et al., 2006a
Inlice Pond Konya 2005 Yegen et al., 2006a
Kanlipinar Pond Eskisehir 2008 Yegen et al., 2012; This study
%i:cbz(gg Ponds Diyarbakir 2010 This study
Karaoren Pond Eskisehir 2008 Yegen et al., 2012
Kayabelen Pond Afyon 2003 Yegen et al., 2006a
Kayasu Pond Konya 2004 Yegen et al., 2006a
Kay1 Pond Kiitahya 2007 Yegen et al., 2012
Keskin Pond Eskisehir 2008 Yegen et al., 2012; This study
Kopriicek Pond Kiitahya 2007 Yegen et al., 2012
Kurugay Pond Kiitahya 2007 Yegen et al., 2012

a Kuzfindik Pond Eskisehir This study

Z  Kigiikelmali Pond Bilecik 2010 Yegen et al., 2012

8 Musadzii Pond Eskisehir This study
Pazarlar Pond Kiitahya 2007 Yegen et al., 2012
Sarisungur Pond Eskisehir 2008 Yegen et al., 2012; This study
Sazak | Pond Eskisehir 2009 Yegen et al., 2012; This study
Tagoluk Pond Afyon 2003 Yegen et al., 2006a
Tinaztepe Pond Afyon 2003 Yegen et al., 2006
University Pond | Samsun 2002 Ugurlu and Polat, 2007
University Pond Il Samsun 2002 Polat and Ugurlu, 2011
Uggam Pond Eskisehir 2008 Yegen et al., 2012
Uggam Pond Usak 2008 Yegen et al., 2012
Yapildak Pond Eskisehir 2008 Yegen et al., 2012
Yazlica Pond Konya 2004 Yegen et al., 2006a
Yedigoller Kiitahya 2010 This study
Yukarisogiit Pond Eskisehir 2008 Yegen et al., 2012
Zemzemiye Pond Bilecik 2010 Yegen et al., 2012

Figurel. First record date of Carassius gibelioin region. (From lighter to darker: 1980-1989; 1990-1999; 2000-2010; 2010-

2014).

Figure 2. Number of localities Carassius gibelio reported (From lighter to darker: 1-5; 5-10; 10<).
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Systematic problems of the genus has not been
resolved yet. Ongoing introductions of Carassius sp.,
ploidy level, loss of type specimens and existence of
Carassius carassius X Carassius auratus hybrid are
some of the problems faced in determination of the
origin and validation of Carassius gibelio.Due to loss
of type specimens (Paepke, 1999), many authors
offer neotypes for buildinga stepping stone (from
Kazakhstan, Sakai et al., 2009; from Czech Republic,
Kalous et al., 2012). According to Takada et al.,
2010; there seems to be a clade (Clade V) showing a
wide distribution in Eurasian continent with a
monophyletic lineage of cytochrome-b sequences
referring to nativeness of the species (referred as
Carassius auratus-complexbut sequences forming
this lineage was taken from Kalous et al., 2007; Li
and Gui, 2007 and species were given as Carassius
gibelio and Carassius auratus gibelio respectively by
the authors). In addition to that certain European
haplotypes were originated from Japan with
artificialintroductions (Takada et al., 2010). But
recent studies showed Amurian origin of the cluster
from Czech Republic which was called native to
Europe (Sakai et al., 2011). Genetic studies about
Carassius genus still can not definitely answer all
questions (Takada et al., 2010; Sakai et al., 2011;
Kalous etal., 2012; Podlesnykh et al,
2012).Determination of Bloch’s species, phylogenetic
approaches with multiple loci and intensive sampling
from Eurasian continent seems to help in resolution of
this conflict.

Localities given in this work should be treated
carefully as determination of the species seems to be
problematic. Due to this identification problem of the
species, literature selection has been narrowed yet
misidentifications still exists in this represented
data.For future work; validation of these
populationsare needed to be made andstatus
(population density, hybridization, ploidy level etc.)
of these populations needed to be determined.For
management of the non-native species a standardized
sampling and reporting procedures need to be
determined rather than single occurrence records.
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