Mugla Journal of Science and Technology

»

@
=
&

O — et
PR
CMAN ony

DISTRIBUTION AND TAXONOMIC STATUS OF FRESHWATER FISHES OF MUGLA
(SOUTH-WEST TURKIYE): UPDATED CHECKLIST

Tuncer Okan GENG * Department of Biology, Faculty of Science, Mugla Sitki Kogman University, TURKIYE,
tuncerokangenc@gmail.com

(“* https://orcid.org/0000-0002-2139-7655)
Fevzi YILMAZ, Department of Biology, Faculty of Science, Mugla Sitki Kogman University, TURKIYE, yfevzi@mu.edu.tr

(“= https://orcid.org/0000-0001-7487-6652)

Received: 23.01.2023, Accepted: 16.05.2023 Research Article
*Corresponding author DOI: 10.22531 /muglajsci.1241162
Abstract

This study was carried out in the inland waters of Mugla Basin between 2018-2019. As a result of field studies and literature,
it was determined that there were 36 species of fish belonging to 17 families (Anguillidae, Atherinidae, Cobitidae,
Leuciscidae, Cyprinidae, Gobionidae, Nemacheilidae, Aphaniidae, Poeciliidae, Blenniidae, Centrarchidae, Cichlidae,
Gobiidae, Moronidae, Mugilidae, Salmonidae, Siluridae). While 11 of the species in Mugla region are of marine origin, 8 of
them are endemic (Cobitis dorademiri, Cobitis fahirae, Capoeta aydinensis, Luciobarbus kottelati, Vimba mirabilis,
Petroleuciscus smyrnaeus, Squalius fellowesii, Ladigesocypris irideus). In addition, seven species are exotic species
(Carassius auratus, Carassius gibelio, Pseudorasbora parva, Gambusia holbrooki, Lepomis gibbosus, Coptodon zilli,
Oncorhynchus mykiss). Fish fauna has been studied for the first time for Akyol Creek, Mazi Creek, Maden Creek, Gokcay
Creek, Yaniklar Stream, and Bayir Reservoir.
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MUGLA (GUNEY-BATI TURKIYE) TATLI SU BALIKLARININ DAGILIMI VE
TAKSONOMIK DURUMU: GUNCEL SON LISTE

Ozet

Bu ¢alisma 2018-2019 yillart arasinda Mugla bélgesi i¢c sularinda gerceklestirilmistir. Mugla ili i¢ su bélgelerinde yapilan
saha ve literatiir ¢calismalart sonucunda 17 familyaya (Anguillidae, Atherinidae, Cobitidae, Leuciscidae, Cyprinidae,
Gobionidae, Nemacheilidae, Aphaniidae, Poeciliidae, Blenniidae, Centrarchidae, Cichlidae, Gobiidae, Moronidae, Mugilidae,
Salmonidae, Siluridae) ait 36 tiir tespit edilmistir. Mugla yéresindeki tiirlerin 11'i deniz kékenli iken, sekizi endemiktir
(Cobitis dorademiri, Cobitis fahirae, Capoeta aydinensis, Luciobarbus kottelati, Vimba mirabilis, Petroleuciscus smyrnaeus,
Squalius fellowesti, Ladigesocypris irideus). Ayrica yedi tiir istilacidir (Carassius auratus, Carassius gibelio, Pseudorasbora
parva, Gambusia holbrooki, Lepomis gibbosus, Coptodon zilli, Oncorhynchus mykiss). Akyol Deresi, Mazi Cayi, Maden Cayi,
Gokgay Cayi, Yaniklar Deresi ve Bayir Baraji icin balik tiirleri ilk kez rapor edilmisgtir.

Anahtar Kelimeler: I¢ su baliklari, taksonomi, Mugla
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of marine and freshwater fish species of Turkey. Kuru et al.
[4] updated the number of fish species living in Turkey's
freshwaters as 371 in their publication. Kuru [5] reported the
number of fish species 236 in a previous study. Ozdemir et
al. [6] explored the fish communities of Mugla rivers and
listed 7 fish species and 19 non-native fish species. Yilmaz
et al. [7] published an article on the hazard status and
protection of Squalus irideus, which is endemic to the region,
living in small rivers located in the Marmaris-Dalaman
borders of Mugla. Yilmaz et al. [8] found 8 taxa in the study
of fish fauna in the Ak¢ay River, which forms the border of
Mugla Denizli, and Ozcan and Balik [9] identified 15 fish
species in the Ak¢ay River and Kemer Reservoir. Onaran et
al. [10], have made a systematic study on Esen Stream fishes

1. Introduction
Previous research on freshwater fish in Mugla has focused
only on the basic biological characteristics of some fish
species or some streams. Until the 1990s, there was only a
few literatures available on the biodiversity of freshwater
fish in Mugla. Mugla, located between 36° 17 and 37° 33"
Northern latitude and 27° 13*and 29° 46" Eastern longitude,
has 13 328 km? surface area and very rough terrain. The
province is located in the basins of Biiylik Menderes,
Dalaman, and Esen Rivers and is surrounded by the
Mediterranean Sea in the South and by the Aegean Sea in the
West [1]. Cigek et al. [2] reported 384 fish species belonging
to 20 orders and 34 families in the inland waters of Turkey
in their study in 2020. Fricke et al. [3] published a checklist
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and determined a total of 13 fish species and gave 11 of these
species as new records from the region. Balik et al. [11]
investigated the fish fauna of Yuvarlakcay Stream. Barlas
and Dirican [12] conducted comprehensive research on the
fish fauna of Dipsiz-Cine Creek and reported 14 taxa
including 10 species, and 4 subspecies. Barlas et al. [13]
reported an exotic species of Lepomis gibbosus from Sarigay
and Dipsiz-Cine River as a new record. Erkakan et al. [14]
identified four new species of the genus Cobitis, Cobitis
fahirae, specific to the Aegean region. Buhan [15] published
a detailed study on the mullet species and lagoon
management in Koycegiz Lagoon system. Balik [16]
assessed of endemic fish living in Anatolia and gave detailed
information about the important species in the study area.
Balik [17] made a thesis on the taxonomy and ecological
characteristics of freshwater fish in Western Anatolia and
gave detailed information on 41 species belonging to 15
families with diagnostic keys. Y1lmaz et al. [1] have done a
detailed study on the freshwater fish fauna of Mugla and
reported that there are 26 species and six subspecies of 15
families. New morphological and molecular studies in fish
systematics have changed the names of many fish species.
This study aims to reveal the freshwater fish fauna of Mugla
Province by combining the previous literature and new field
studies.

2. Material - Methods

Fish sampling were made by two expert researchers with
an electroshock device with 650 W output power, which
can work with atleast 12 Volt DC and 5-60 Amps battery,
by ethical rules and in a way that would cause minimal
harm to fish. Sampling locations were selected to be as
representative as possible each study site, which was
visited throughout the entire sampling period. Notably,
samples from reservoirs were taken from the outlet to
ensure consistency with the lotic characteristics of the
stream sampling sites. Each sampling site was visited
once. The coordinates of the fish sampling areas and
identified species were recorded using GPS. The samples
were fixed by the 4% formaldehyde solution in the field
and were carried to the Mugla University Hydrobiology
Research Laboratory. Sampling studies were carried out
between 2018-2019. Field studies were carried out in
approximately 35 freshwater regions. The study areas
are shown in Figure 1. The coordinates and station
numbers of the freshwater regions where the study was
conducted are shown in Table 1.
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Table 1. The coordinates and station numbers of the
sampling points.

|Region Station No and Name Sampling point coordinates |
Milas- 1- Sarigay Stream 35S5564585.504133271.49
Bodrum 2- Mumcular Reservoir 355558520.84 4107891.25
Region 3- Goltirkbiikii Pond 355535517.92 410770112
4- Mazi Stream 355553925.104114688.21
5- Akyol Stream 35S5560704.06 4120396.35
6- Geyik Reservoir 35S5577891.06 4139314.98
Yatagan 7- Pinarbasgi Stream 355599956.05 4128417.75
Region 8- Dipsiz-Cine Stream 35S 600806.06 4142738.76
9- Gokeay Creek 355618010.514150308.13
10- Madenler Creek 35S5605756.67 4133744.74
11- Kazan Pond 355608122.20 4128405.40
12- Bayir Reservoir 355611384.604127834.15
13- Kamigdere Stream 35S5598629.68 4132322.75
Mugla- 14- Ula Pond 355623528.154110494.07
Marmaris 15 Akcapinar Stream 355 621301.00 4098642.36
Region 16- Getibeli Stream 355615416.10 4094655.15
17- Marmaris-Beldibi Stream 35 S 613285.06 4079395.66
18- Hisaronii Stream 355600787.914074333.98
Koycegiz- 19- Namnam River 35S 644439.12 4087674.23
Dale?man 20- Balikli Stream 355637857.19 4096834.87
Region 21- Yuvarlakgay River 355 650477.91 408365.39
22- Koycegiz Lake 35S 647979.50 4086502.92
23- Dalyan Channel 35S 645985.84 4077509.20
24- [ztuzu Stream 35S5644322.904073569.81
25- Dalaman River 355660796.79 4075891.06
26- Tersakan River 35566327893 4073159.35
27- Aricilar Stream 35S5641720.144107852.73
28- Kukiirtli Lake 355663556.02 4060480.98
Fethiye 29- Yaniklar Stream 355683052.54 4064098.34
Region 30- Oren River 355711393.80 4067248.56
31- Seydikemer Stream 35S5711508.35 4058712.67
32- Esen Stream 35S5709976.89 4035285.21
33- Seki Stream 35S727147.29 4078648.16
Akcay Region 34- Akcay Stream 35S5653847.64 4128903.13
35- Camoluk Stream 35S5641495.104147619.48
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Fig 1. Freshwater fish sampling points in Mugla
Province [18].
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3. Results and Discussion

In order to understand the distribution of fish species,
the Mugla region was divided into six main unconnected
regions by the authors. Before this study was conducted,
studies were carried out by different researchers at
different times in six main regions. In this study, thirty-
five field studies were carried out to cover six regions. In
addition, fish species for the new six aquatic regions
(Akyol Stream, Mazi Stream, Maden Stream, Gokcay
Stream, Yaniklar Stream, and Bayir Reservoir) were
mentioned for the first time in this study. The fish species
caught in this study were combined with those
previously mentioned in the literature, and the total
number of fish species living in the inland waters of the
Mugla Region was explained. The systematic categories
of species are shown below [2, 4]:

Kingdom: Animalia
Phylum: Chordata
Class: Actinopterygii
Ordo: Anguilliformes
Fam: Anguillidae
Sp: Anguilla anguilla (Linnaeus, 1758)
Ordo: Atheriniformes
Fam: Atherinidae
Sp: Atherina boyeri (Risso 1810)
Ordo: Cypriniformes
Fam: Cobitidae
Sp: Cobitis dorademiri Erk'akan, Ozdemir & Ozeren,
2017
Sp: Cobitis fahirae Erk'akan, Atalay-Ekmek¢i &
Nalbant, 1998
Fam: Leuciscidae
Sp: Alburnoides smyrnae Pellegrin 1927
Sp: Petroleuciscus smyrnaeus (Boulenger, 1896)
Sp: Squalius fellowesii (Glinther, 1868)
Sp: Ladigesocypris irideus (Ladiges, 1960)
Sp: Vimba mirabilis (Ladiges, 1960)
Sp: Vimba vimba (Linnaeus, 1758)
Fam: Cyprinidae
Sp: Barbus xanthos Giiglii, Kalayci, Kiiciik & Turan
2020
Sp: Capoeta aydinensis Turan, Kiiciik, Kaya, Giicli &
Bektas, 2017
Sp: Carassius auratus (Linnaeus, 1758)
Sp: Carassius gibelio (Bloch, 1782)
Sp: Cyprinus carpio Linnaeus, 1758
Sp: Luciobarbus kottelati Turan, Ekmekgi, Ilhan &
Engin, 2008
Fam: Gobionidae
Sp: Pseudorasbora parva (Temminck & Schlegel,
1846)
Fam: Nemacheilidae
Sp: Oxynoemacheilus anatolicus Erk'akan, Ozeren &
Nalbant 2008
Ordo: Cyprinodontiformes
Fam: Aphaniidae
Sp: Aphanius fasciatus (Valenciennes, 1821)
Fam: Poeciliidae
Sp: Gambusia holbrooki Girard, 1859
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Ordo: Blenniiformes
Fam: Blenniidae
Sp: Salaria fluviatilis (Asso, 1801)
Ordo: Centrarchiformes
Fam: Centrarchidae
Sp: Lepomis gibbosus (Linnaeus, 1758)
Ordo: Cichliformes
Fam: Cichlidae
Sp: Coptodon zillii (Gervais, 1848)
Ordo: Gobiiformes
Fam: Gobiidae
Sp: Knipowitschia byblisia Ahnelt, 2011
Sp: Knipowitschia caunosi Ahnelt, 2011
Sp: Gobius ophiocephalus Pallas, 1814
Ordo: Eupercaria
Fam: Moronidae
Sp: Dicentrarchus labrax (Linnaeus, 1758)
Ordo: Mugiliformes
Fam: Mugilidae
Sp: Chelon labrosus (Risso, 1827)
Sp: Chelon auratus (Risso, 1810)
Sp: Oedalechilus labeo (Cuvier, 1829)
Sp: Chelon ramada (Risso, 1827)
Sp: Chelon saliens (Risso, 1810)
Sp: Mugil cephalus Linnaeus, 1758
Ordo: Salmoniformes
Fam: Salmonidae
Sp: Oncorhynchus mykiss (Walbaum, 1792)
Sp: Salmo trutta macrostigma (Duméril, 1858)
Ordo: Siluriformes
Fam: Siluridae
Sp: Silurus glanis Linnaeus, 1758

1. Milas-Bodrum Region

The most important river source in the region has
attracted attention as Sarigay Stream. It is a stream fed by
Geyik Reservoir and pours into Giilliik Lagoon. Sarigcay
river is polluted by domestic wastes, agricultural wastes,
olive oil enterprises wastes, and irrigation water
originating from the Milas district [19]. In previous
studies, 10 fish species from Sarigay, three from
Mumcular Reservoir, and three from Geyik have been
reported. Exotic species such as Lepomis gibbosus,
Pseudorasbora parva and Carrasius gibelio are
noteworthy. Fish names in old studies were written as
the authors indicated, but both new names and
synonyms are clearly shown in Table 2 in order to have
the opportunity to compare the old names with the new
names.

Yilmaz et al. [1] determined that 11 fish species live in
this region. These species are; Anguilla anguilla,
Leuciscus cephalus, Leuciscus smyrnaeus, Barbus plebejus
escherichi, Cyprinus carpio, Pseudorasbora parva, Cobitis
taenia, Orthrias angorae, Gambusia affinis, Lepomis
gibbosus, Carassius carassius.

In the field studies, Gambusia holbrooki and
Petroleuciscus smyrnaeus were caught from Saricay,
Squalius fellowesii from Mumcular Dam, Akyol Creek,
Maz1 Creek and Goltiirkbiikii lake. Carassius gibelio
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species live in the Mumcular Reservoir and Salaria
fluviatilis species live in Akyol Creek. Fish species records
were reported for the first time in Akyol and Mazi Creek.

2. Yatagan Region

The most important river source in the region is known
as Dipsiz-Cine Stream and it is connected to the Biiyiik
Menderes basin. Cine Reservoir was built on the river
and was put into operation in 2010. The absence of a fish
passes over the Reservoiris a major problem for fish in
the river. The Dipsiz stream is important for agricultural
irrigation and cooling water to Yatagan Thermal Power
Plant. Around the Dipsiz-Cine river, there are many
industrial enterprises such as marble factories, olive oil
factories, and milk factories.

The Dipsiz Stream is used for drinking water for the
Yatagan region and its environment. By using these
rivers, a large part of the agricultural land located in
Yatagan Plain and Cine Plain is irrigated. 1600 m3 of
water is taken from the bottomless water source to
Yatagan Thermal Power Plant and the water taken is
treated with various chemicals before being used for
cooling and then discharged back to the river [20]. In this
study, five species (Luciobarbus kottelati, Capoeta
aydinensis, Barbus xanthos, Alburnoides smyrnae,
Squalius fellowesii) were detected in Dipsiz-Cine stream.
Barlas and Dirican have identified 10 species in the
Dipsiz- Cine river while Yilmaz et al. [1] reported 14
species. It is known that there are 10 (Anguilla anguilla,
Leuciscus cephalus, Leuciscus smyrnaeus, Alburnoides
bipunctatus, Alburnus orontis, Pseudorasbora parva,
Cobitis simplicispinna, Orthrias angorae, Gambussia
affinis ve Lepomis gibbosus) species and four (Barbus
plebejus escherichi, Barbus capito pectoralis, Capoeta
capoeta bergamae ve Vimba vimba tenella) subspecies
belonging to five families [12]. The reason for the
determination of different numbers of taxa in the studies
is that they conducted research to cover a narrow area or
the whole of the river.

Petroleuciscus symrnaeus is a very important species
living in the limited habitats in the rivers between izmir
and Mugla and endemic to Southwest Anatolia. Pinarbasi
stream is an important region for this species. In our
study, many of fish were caught in this stream.

Kazan Pond was made for irrigation water purposes.
Four species have been previously reported in the pond
[6]. Among these species Carassiuis gibelio and Squalius
fellowesii were also detected during our study.

The Bayir Reservoir was constructed for drinking and
irrigation water, but no scientific studies have been
found on fish species. Cyprinus carpio (mirror and scaly
form) and Gambusia holbrooki species have been
reported for the first time from this dam lake in our field
studies. These species are found here by aquaculture
method. Madenler and Gokgay Creek are small rivers
connected to Dipsiz-Cine Stream. The fish (Barbus
xanthos, Squalius fellowesii, Capoeta aydinensis) caught
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from these creeks were reported for the first time from
this area.

3. Mugla-Marmaris Region

The rivers in this region are small rivers close to the sea
and are generally under the marine influence.
Ladigesocypris irideus, which is widespread in the rivers
in this region and is endemic to Mugla. In addition,
Squalius fellowesii is also endemic in southwestern
Anatolia and is found extensively in streams that share
the same habitats with L. irideus. These species live in
Hisaronii creek, which is the only fresh water source in
the Dat¢a peninsula, as well as in Cetibeli Stream and
Akcapmar Stream. Three species in Cetibeli
(Ladigesocypris irideus, Squalius fellowesii, Anguilla
anguilla) and Marmaris streams (Anguilla anguilla, Liza
aurata, Salaria fluviatilis) and one sample in Ak¢apinar
(Salaria fluviatilis) stream were determined. Ula Pond is
very close to the Ula district center, and it is a small pond
for irrigation purposes, and six fish species have been
reported in previous studies [21]. Four species (Carassius
auratus, Carassius gibellio, Cyprinus carpio, Gambusia
holbrooki) previously reported from the Ula Pond were
not found in this study, but only L. irideus and S. fellowesii
were identified during the field study. Species caught
from Balikli stream are Ladigesocypris irideus, Barbus
pergamonensis, Squalius fellowesii and Knipowitschia
byblisia.

4. Koycegiz-Dalaman Region

This study area is the largest region of Mugla province in
terms of species diversity and the size of the watershed
area. There are many literature studies related to the
field. In itself; the Namnam River, Yuvarlak¢ay River,
Dalaman River, Tersakan River, Koycegiz Lake, and
Lagoon Basin can be divided into sub-regions.

Namnam River: The water collection basin of the river
forms 550 km? and half of the Koycegiz Lake basin (1052
km?). The 30 km long river basin forms the border of Ula
and Koycegiz districts. It is one of the important water
springs pouring into Kdycegiz Lake [22]. Intensive
agricultural activities around the river have harmful
effects on water quality. In summer, the already
decreasing waters due to seasonal effects are used
extensively in agricultural irrigation. Namnam
Hydroelectric power plant (HPP) and Kavakcali (HPP)
were established to generate electricity on the Namnam
River. These structures put pressure on the stream water
source. In addition, the riverbed dries in an important
area between the source region and Koéycegiz lake in
summer and continues as bottom water. Previous studies
have reported that six species live on the river [1, 6].
Barbus xanthos, Capoeta aydinensis, Squalius fellowesii,
Oncorhynchus mykiss, Vimba vimba species were found in
our field studies.

Yuvarlakgay River, which is approximately 30 km long, is
one of the important sources feeding Kéycegiz Lake. In
the stream, There is Turkey's largest capacity trout
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production facility. There are also several restaurants
around the river for tourist purposes. A total of 13 taxa,
4 of which are subspecies, have been identified in nine
families in the studies conducted to determine the
diversity of fish species of Yuvarlakcay (Anguilla anguilla,
Leuciscus cephalus, Barbus plebejus escherichi, Capoeta
capoeta angorae, Leuciscus borysthenicus, Ladigesocypris
ghigii ghigii, Cobitis vardarensis, Gambusia affinis, Mugil
cephalus, Atherina boyeri, Tilapia zillii, Blennius fluviatilis,
Knipowithschia caucasica) [1, 6, 11]. In the field studies
we conducted, it was observed that Tilapia became
extremely dominant in the river outfall and put great
pressure on native species. The species identified in this
river: Coptodon zillii, Cobitis fahirae, Anguilla anguilla,
Capoeta aydinensis, Squalius fellowesii.

Koycegiz Lake has an area of 5400 hectares. The Dalyan
canal system connecting the lake to the sea is 14 km long
and covers an area of 150 hectares. The canal that
connects the lake to the sea is 5-70 m wide and 1 -6 m
deep [15]. Between the wide delta formed at the junction
of the channel and the sea, there is a beach area of
approximately 4-5 km with an average width of 100 m.
Kdycegiz Lake Lagoon System is among the most
important wetlands of our country. It was declared a
Special Environmental Protection Area in 1988 due to its
natural beauty and ecological features [23]. There are
many economic fish species living in the lake and it is a
highly developed sector in commercial fishing. Species
belonging to the Mugilidae family of marine origin,
especially in the lagoon system, live on average of 600
tons of harvest each year by the local fishing cooperative.
Excessive proliferation of Tilapia, which is an exotic
species in this region and subsequently introduced into
the lake, has harmful effects on both the indigenous
species living in the lake and the Dalyan fisheries. It is
known that at least 20 fish species live in many studies in
the lake and some of them are marine species. Liza
aurata, Barbus xanthos, Capoeta aydinensis, Cyprinus
carpio, Squalius fellowesii, Coptodon zillii, Mugil cephalus
species were found in our field studies.

Dalaman River; Born on the northern foothills of the
Yesilg6l Mountains to the south of the Golhisar district of
Burdur province, it is an important river in the region
with a length of 229 km. It draws a border between
Ortaca and Dalaman districts and flows from Sarisu
Mevkii to the Mediterranean Sea. The study area has a
surface area of 38 hectares, in addition to providing
shelter for fishing and birds, it can also be used for
recreational, commercial, tourism and sport fishing
purposes in Dalaman, and Ortaca districts with a
population of around 40 thousand. The Akgedik
Reservoir was completed on the river in 2009 and put
into service. There are also many HPP. The lack of fish
passages on these structures poses a great danger in
terms of the integrity of stream fish fauna. In a study
conducted in Dalaman Stream; Capoeta capoeta
bergamae, Leuciscus cephalus, Anguilla anguilla, Barbus
plebejus escherichi, Cyprinus carpio, Mugil cephalus and
Mugil aurata species have been reported to live [1, 24].
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Ladigesocypris irideus, Alburnoides smyrnae, Salaria
fluviatilis, Squalius fellowesii species were found in our
field studies.

In the Tersakan River basin, intensive citrus and
pomegranate cultivation are carried out intensively (four
seasons), and chemical fertilization and pesticides are
applied to make this agricultural production more
efficient. The part of these fertilization and sprayings that
cannot be taken by the soil is first carried to the Tersakan
Stream by surface waters and then to the sea by this
river. Eight fish species (Anguilla anguilla, Leuciscus
cephalus, Cobitis simplicispinna, Gambusia affinis,
Blennius fluviatilis, Gobius ophiocephalus, Mugil cephalus
and Mugil ramada) belonging to 7 families and 3
subspecies (Barbus plebejus escherichi, Capoeta capoeta
bergamae and Ladigesocypris ghigii ghigii live in
Tersakan Stream [1, 25].
Squalius fellowesii, Capoeta aydinensis species were
found in our field studies.

5. Fethiye Region

Esen Stream is the river that forms the Mugla-Antalya
border. It takes its source from Akdaglar, passes Seki
Plateau, feeds on strong resources in Oren, first it joins
Akgay and then Karagay and reaches the sea. Although it
is very important that the natural trout species live in the
Oren region, overhunting and HPP constructions have
been putting great pressure on this species in recent
years. In addition, the trout farms in the Oren region
create serious pollution pressure on the river. Other
threats to the river include water intake, sand pits, and
domestic and agricultural pollution.

In the studies carried out so far, 10 species (Anguilla
anguilla, Leuciscus cephalus, Petroleuciscus borysthenicus,
Blennius fluviatilis, Mugil cephalus, Oedalechilus labeo,
Mugil ramado, Liza saliens, Carassius carassius and
Atherina boyeri) and three subspecies (Salmo trutta
macrostigma, Barbus plebejus escherichi ve Capoeta
capoeta bergamae) belonging to 6 families (Anguillidae,
Salmonidae, Cyprinidae, Mugilidae, Atherinidae and
Blennidae), were determined on Esen River [1, 6, 10]. It
was the first time that a scientific study was conducted in
Yaniklar stream and the species obtained are: Anguilla
anguilla, Barbus xanthos, Salaria fluviatilis, Squalius
fellowesii. The species obtained in the region in our field
studies are: Anguilla anguilla, Barbus xanthos, Salaria
fluviatilis, Squalius fellowesii, Oncorhynchus mykiss.

6. Akcay Region

Akcay stream is born from the borders of Beyagac
District of Denizli Province and is fed with strong arms
and poured into Kemer Reservoir as a high-flow river.
Kemer Reservoir, which was established in 1954-1958
for protecting from irrigation floods and generating
electrical energy, is located on Akcay Stream. There is no
significant industrial waste mixed with the river.
Domestic wastes belonging to the settlements and some
small tar enterprises waste sometimes cause pollution
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problems in the stream. In addition, the HPP on the river
and irrigation water taken in the summer months create
great pressure on the fish living in the river.

Ozcan and Balik [9] reported 14 species (Barbus plebejus,
Barbus pectoralis, Capoeta bergamae, Carassius gibelio,
Cyprinus carpio, Petroleuciscus smyrnaeus, Leuciscus

Chondrostoma meandrense, Nemacheilus angorae,
Morone chrysops) on streams and related streams in their
study. In this study, Barbus xanthos, Squalius fellowesii,
Luciobarbus kottelati species were caught from the Akcay
region. The species mentioned in previous studies and
the species detected in this study are shown in Table 2.

cephalus, Lepomis gibbosus, Oncorhynchus mykiss,
Acanthobrama  mirabilis, Alburnoides  bipunctaius,

Table 2. Fish species living in inland waters of Mugla Regions.

Red list . . Station Numbers Where Fish
. . ) . Station Numbers Where Fish .
No Species Synonyms English name categories Endemism s are Caught in literature
IUCN are Caught in this study
1 Anguilla anguilla Muraena anguilla European eel CR - 16,17,18,21, 24,32 1,8,19, 20, 21, 22, 25,26,32
Linnaeus, 1758
2 Atherina boyerii - Big-scale sand LC - - 21,22, 32
smelt
3 Cobitis dorademiri - - NE Endemic 27 20,22
4 Cobitis fahirae - Aegean spined LC Endemic 21 8
loach
5 Alburnoides smyrnae  Alburnoides  bipunctatus Schneider NE - 8,25 8,34
Bloch, 1782
6 Barbus xanthos - - LC - 7,8,9,10,19, 20, 22,27,29,33,35 1,8,19, 20, 21, 22, 25,26,32,34
7 Capoeta aydinensis - - NE Endemic  7,8,9,10,19,21, 22, 24,26,27 8,19,20,21,22,25,26,32,34
8 Carassius auratus Cyprinus auratus Linnaeus, Goldfish LC - - 2,14,32,34
1758
9 Carassius gibelio Cyprinus  gibelio Bloch, Prussian carp NE - 2,11,28 11,14, 26,34
1782
10 Cyprinus carpio - Common carp A4 - 6,12,22 1,2,6,11,14,22,25,26,34
11 Luciobarbus kottelati - Menderes barbel VU Endemic  8,13,35
12 Petroleuciscus Leuciscus smyrnaeus Izmir chub LC Endemic 1,7 1,8,19,34
smyrnaeus Boulenger, 1896
13 Pseudorasbora parva  Leuciscus parvus Stone moroko LC - - 18
Temminck &  Schlegel,
1846
14 Squalius fellowesii - Aegean chub LC Endemic 2,3,4,5,6,8,9,10,11, 14, 16,19, 1,2,8, 11,14,17,19, 20, 21, 25, 26,
22,25,27,29,30,31,32,33,34,35 32,34
15 Ladigesocypris irideus - Anatolian ghizani NT Endemic  14,16,18,20,25,27 14,19, 20,21, 22,26
16 Vimba mirabilis Acanthobrama  mirabilis Menderes bream LC Endemic - 34
Ladiges, 1960
17 Vimba vimba Cyprinus vimba Linnaeus, Vimba bream LC - 19 8
1758
18 Oxynoemacheilus - - LC - - 1,8,22,25,32,34
anatolicus
19 Aphanius fasciatus - Mediterranean LC - - 22
banded killifish
20 Gambusia holbrooki - Eastern LC - 1,12,18 1,8,11,14,21,22,26,
mosquitofish
21 Salaria fluviatilis Blennius fluviatilis Asso, Freshwater blenny LC - 5,15,17,18,25,29,31 17,21, 25,26,32
1801
22 Lepomis gibbosus - Pumpkinseed LC - - 1,6,8,34
23 Coptodon zillii - Redbelly tilapia NE - 21,22,24,28 21,22
24 Knipowitschia byblisia - Byblis Goby LC - 20 22
25 Knipowitschia caunosi - Caunos Goby LC - - 21
26 Gobius ophiocephalus  Gobius filamentosus Risso, Grass goby LC - - 21,26
1827
27 Dicentrarchus labrax ~ Perca labrax Linnaeus, European seabass LC - - 22
1758
28 Chelon labrosus - Thicklip grey LC - - 22,25
mullet
29 Chelon auratus Mugil auratus Risso, 1810 Golden grey mullet LC - 17,18, 23, 24, 22
30 Oedalechilus labeo Boxlip mullet NE - - 22,32
31 Chelon ramada Mugil ramada Risso, 1827 Thinlip grey mullet LC - - 21,22,26,32
32 Chelon saliens Mugil saliens Risso, 1810  Leaping mullet LC - - 22,32
33 Mugil cephalus - Flathead grey LC - 24 21,22,25,26,32
mullet
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34 Oncorhynchus mykiss ~ Salmo gairdnerii Rainbow trout
Richardson, 1836
35 Salmo trutta - Brown trout
macrostigma
36 Silurus glanis Wels catfish

NE

DD

LC

19,27,30 25,32,34
2,32

22,34

4. Conclusion

In this study, 35 freshwater regions in six main regions
were visited in Mugla Basin. In this respect, it is more
comprehensive than other studies in Mugla. In order to
learn the total number of fish species, the fish species in
the literature are listed together with the field studies.
There are 36 fish species, eight of which are endemic
(Cobitis dorademiri, Cobitis fahirae, Capoeta aydinensis,
Luciobarbus kottelati, Vimba mirabilis, Petroleuciscus
smyrnaeus, Squalius fellowesii, Ladigesocypris irideus)
and seven of which are invasive (Carassius auratus,
Carassius gibelio, Pseudorasbora parva, Gambusia
holbrooki, Lepomis gibbosus, Coptodon zilli, Oncorhynchus
mykiss), belonging to 17 families in the inland waters of
Mugla Basin. In addition, a new list was needed due to the
identification of new species and the renaming of many
species. An important aspect of this study is that many of
species (Oxynoemacheilus anatolicus, Salaria fluviatilis,
Coptodon zillii, Dicentrarchus labrax, Chelon labrosus,
Chelon auratus, Chelon ramada, Chelon saliens
Alburnoides smyrnae, Cobitis dorademiri, Barbus xanthos,
Capoeta aydinensis, Luciobarbus kottelati, Squalius
fellowesii, Ladigesocypris irideus) were revised and
included in the list with their new names. Fish species
were reported for the first time for Akyol Stream, Mazi
Stream, Maden Stream, Gokcay Stream, Yaniklar Stream
and Bayir Dam that were not visited before. There are
many reasons (year and season differences, natural
destruction, study area of the river) for determining
different numbers of species in studies. Leuciscus
cephalus was described Squalius cephalus and then
Squalius fellowesii and was included in the endemic fish
of Mugla [26,27]. In their study, Erkakan et al. [28]
defined C. dorademiri as a new species for Kéycegiz Basin
and Balikli Stream. It is known that C. fahirae lives in the
Menderes Basin, but a detailed study is needed that this
species lives in the inland waters of the Mugla Basin.
Barbus xanthos, a new species, is described from the
Esen, Dalaman, Tersakan and Biiyiik Menderes rivers in
south-western Anatolia [29]. Turan et al. [30] described
the species, which was previously identified as Barbus
capito pectaralis, to Luciobarbus kottelati. In addition, the
species known as Capoeta bergamae in the Mugla region
was defined Capoeta aydinensis in the study of Turan et
al. [31] in 2017. Although Petroleuciscus borysthenicus
has been reported in previous studies, it is doubtful that
it lived in the Mugla region. In the study conducted in
Biiyilk Menderes River drainage Petroleuciscus
smyrnaeus species was specified as Petroleuciscus ninae
[32]. The status of this species is uncertain as no
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evaluation has been made in other river branches
connected to the Menderes region. The situation of the
species belonging to the genus Petroleuciscus in Sarigay
and Dipsiz River should be examined. In addition,
Ladigesocypris ghigi ghigi species was given as Squalus
irideus in previous studies. However, the new name of the
species is Ladigesocypris irideus. Although it was stated
that Alburnus orontis and Alburnus demiri were detected
in old studies, it is known that this species is not found in
Mugla inland waters. The name of the Alburnoides
bipunctatus species was changed to Alburnoides smyrnae
as a result of the study conducted by Turan et al. [33] in
2013. Although not caught in this study, Yogurtcuoglu et
al. [32] determined that the Oxynoemacheilus anatolicus
species lived on the Dalaman River. Two new species of
the genus Knipowitschia, Knipowitschia byblisia and
Knipowitschia caunosi were described from the coastal
Lake Koycegiz, southwest Turkey [35]. Freyhofetal. [36]
reported that Cobitis dorademiri is endemic to the Lake
Koycegiz basin and the lower Dalaman River drainage.
Cobitis fahireae were reported in the upper Dalaman
drainage. As a result of the studies carried out in recent
years, the number of trout has increased to 14. The trout
species living in the Mugla region needs to be re-
examined.

Acknowledgments

This study was supported and financed by the Ministry of
Agriculture and Forestry of the Republic of Tiirkiye
within the scope of the project titled "National
Biodiversity Inventory and Monitoring Project".

5. References
Yilmaz, F., Barlas, M., Yorulmaz, B. and Ozdemir, N.,
“A Taxonomical Study on the Inland Water Fishes of
Mugla”, Ege University Journal of Fisheries & Aquatic
Sciences, 23(1-2), 27-30, 2006.
Cicek, E., Sungur, S. and Fricke, R. “Freshwater
lampreys and fishes of Turkey; a revised and
updated annotated checklist 2020”, Zootaxa,
4809(2), 241-270, 2020.

(1]

(2]

[3] Fricke, R, Bilecenoglu, M. and Sari, H. M., “Annotated
Checklist of Fish And Lamprey Species
(Gnathostomata and Petromyzontomorphi) of

Turkey, Including a Red List of Threatened and
Declining Species”, Stuttgarter Beitrdge Zur
Naturkunde A, 706, 169 p. 2007.

Kuru, M., Yerli, S., Mangit, F., Unli, E. and Alp, A,
“Fish Biodiversity in Inland Waters of Turkey”,
Journal of Academic Documents for Fisheries and
Aquaculture, 3(1), 93-120, 2014.

[4]



Tuncer Okan Geng, Fevzi Yilmaz
Distribution and Taxonomic Status of Freshwater Fishes of Mugla (South-West Ttirkiye): Updated Checklist

Kuru, M., “Tiirkiye i(; Su Baliklarinin Son Sistematik
Durumu”, Gazi Universitesi Egitim Fakiiltesi Dergisi,
3(24), 1-21, 2004.

Ozdemir, N., Tarkan, A.S., Agdamar, S., Top, N. and
Karakus, U., “Ecological Requirements and
Distribution of Native and Introduced Fresh water
Fishes in a Mediterranean-Type Basin (Mugla, SW
Turkey)”, Fresenius Environmental Bulletin, 24(1),
3-13,2015.

Yilmaz.F., Yorulmaz.,B. and Giannetto.,D.,
“Threatened Fishes of the World: Ladigesocypris
irideus (Ladiges, 1960) (Cyprinidae)”, Croatian
Journal of Fisheries, (3), 177-180, 2015.
Yilmaz, F., Barlas, M., Kiris, E. and Solak, C.N., “Akcay
(Mugla-Denizli) Baliklar1 Uzerine Bir Arastirma”,
Firat Universitesi Fen ve Miihendislik Bilimeri
Dergisi, 15(2), 1-9, 2003.
Ozcan, G. and Balik, S.A., “Study on Freshwater
Ichthyofauna of Kemer Reservoir and Ak¢ay Stream
of the Aegean Region, Turkey”, Journal of Black
Sea/Mediterranean Environment, 14, 25-32, 2008.
Onaran, M.A., Ozdemir, N. and Yilmaz, F., “The Fish
Fauna of Esen Stream (Fethiye-Mugla)”,
International Jounal of Science and Technology, 1(1),
35-41, 2006.
Balik, S., Ustaoglu, R. M., Sari, H. M., ilhan, A. and
Topkara, E. T., “Yuvarlakc¢ay (Kdycegiz, Mugla)'nin
Balik Faunas1”, Ege Journal of Fisheries & Aquatic
Sciences, 22(1-2),221-223, 2005.
Barlas, M. and Dirican, S., “The Fish Fauna of Dipsiz-
Cine (Mugla-Aydin) Stream”, Gazi Universty Journal
of Science, 17(3), 35-48, 2004.
Barlas, M., Yilmaz, F. and Dirican, S., “Sarigay (Milas)
ve Dipsiz-Cine Caylarinda Yasayan Yeni Bir Ekzotik
Tir: Lepomis gibbosus (Perciformes-
Centrarchidae)”, IV. Ulusal Cevre ve Ekoloji Kongresi,
2001, 307-312.
Erkakan, F., Atalay-Ekmekgi, F.G., and Nalbant, T.T,,
“A review of the genus Cobitis in Turkey (Pisces:
Ostariophysi: Cobitidae)”, Hydrobiologia, 403, 13-
26,1999.
Buhan, E. “Koycegiz Lagiin Sistemindeki Mevcut
Durumun ve Kefal Populasyonlarinin Arastirilarak
Lagiin Isletmeciliginin Gelistirilmesi”, Su Uriinleri
Arastirma Enstitiisii Miidiirliigii Yayini, Seri B, No:3,
Bodrum, 347 s, 1998.
Balik, S., “Freshwater Fish in Anatolia, Turkey”,
Biological Conservation, 72, 213-223, 1995.
Balik, S. “Bati Anadolu Tatlisu Baliklarinin
Taksonomisi ve Ekolojik Ozellikleri  Uzerine
Arastirmalar”, Doktora Tezi, Ege Universitesi, Fen
Fakiiltesi, [lmi Raporlar Serisi No: 236, izmir, 69s,
1979..
[18]https://earth.google.com/web/search/
9.185.0.0 -
[19] Geng, T. O., Po, B. H,, Yilmaz, F., Lau, T. C.,, Wu, R. S,,
and Chiu, ]J. M. “Differences in metal profiles

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Striim

78

revealed by native mussels and artificial mussels in
Sarigay Stream, Turkey: implications for pollution
monitoring”, Marine and Freshwater Research,
69(9), 1372-1378.,2018.

[20] Anonymus., “Yatagan Termik Santrali Brifing
Dosyasi. Tiirkiye Elektrik Uretim Iletim A.S.
Santraller isletme ve Bakim Dairesi Baskanhig”,
Yates Isletme Miidiirliigii, 1999, 35s.

[21] ()nsoy, B., Filiz, H., Tarkan, A. S., Bilge, G. and Tarkan,
A. N. “Occurrence of non-native fishes in a small
man-made lake (Lake Ula, Mugla): past, present,
future perspectives”, Turkish Journal of Fisheries
and Aquatic Sciences, 11(2), 2011..

[22] Utlu, M. and Ekinci, D., “Namnam Cay1 Havzasinin
(Mugla) Uygulamali Hidrografyas1”, Istanbul
Universitesi Edebiyat Fakiiltesi Cografya Béliimii
Cografya Dergisi, 30, 38-60, 2015.

[23] Su Kirliligi Kontrolii Yoénetmeligi (SKKY), Sayi:
19919, Ankara (1988).

[24] Ozdemir, N., Yilmaz, F. and Yorulmaz, B., “Dalaman
Cay1 Uzerindeki Bereket Hidro- Elektrik Santrali
Baraj GoOli Suyunun Bazi Fiziko-Kimyasal
Parametrelerinin ve Balik Faunasinin
Arastirilmas1”, Ekoloji, 62, 30-36, 2007.

[25] Barlas, M., Imamoglu, 0. and Yorulmaz, B. “Tersakan
Cay’ nin (Mugla-Dalaman) Su Kalitesinin
Incelenmesi”, XVI. Biyoloji Kongresi Ozet Kitapgigi,
4-7 Eylul, Malatya, 2002.

[26] Ozulug, M. and Freyhof, ]., “Revision of the Genus
Squalius in Western and Central Anatolia, with
Description of Four New Species (Teleostei:
Cyprinidae)”,  Ichthyological = Exploration of
Freshwaters, 22(2), 107-148, 2011.

[27] Giigli, S.S., Kiiciik, F., Osman, 0. and Giiclii, E.Z., “The
Fish Fauna of the Biiyiik Menderes River (Turkey):
Taxonomic and Zoogeographic Features”, Turkish
Journal of Fisheries and Aquatic Sciences, 13, 685-
698, 2013.

[28] Erkakan, F., Ozdemir, F. and Ozeren, S. C., “Two new
species of the genus Cobitis Linnaeus (Teleostei:
Cobitidae) from Turkey”, FishTaxa, 2(2), 82-89,
2017.

[29] Gigly, S. S., Kalaycy, G., Kiigtk, F., and Turan, D.,.
“Barbus xanthos, a new barbel from the Southern
Aegean basin (Teleostei: Cyprinidae)”, Journal of
Fish Biology, 96(6), 1309-1319. 2020.

Turan, D., Ekmekei, F.G., Ilhan A. and Engin, S,
“Luciobarbus kottelati, a new species of barbel
(Teleostei: Cyprinidae) from the Byiik Menderes
River, Turkey, with rediagnose of L. lydianus”,
Zootaxa, 1824, 35-44, 2008.

[31] Turan, D., Kiciik, F., Kaya, C., Gii¢ld, S.S. and Bektas,
Y., “Capoeta aydinensis, a new species of scraper
from southwestern Anatolia, Turkey (Teleostei:
Cyprinidae)”, Turkish Journal of Zoology, 41, 436-
442,2017.

(30]


https://earth.google.com/web/search/

Tuncer Okan Geng, Fevzi Yilmaz
Distribution and Taxonomic Status of Freshwater Fishes of Mugla (South-West Ttirkiye): Updated Checklist

[32] Turan, D., Kalayci, G., Kaya, C., Bektas, Y. and Kucuk,
F., “A new species of Petroleuciscus (Teleostei:
Cyprinidae) from the Buyuk Menderes River,
southwestern Anatolia, Turkey”, Journal Of Fish
Biology, 92, 4, 875-887, 2018.

[33] Turan, D., Ekmekgi, F. G., Kaya, C.,, and Giiglg, S. S.,
“Alburnoides manyasensis (Actinopterygii,
Cyprinidae), a new species of cyprinid fish from
Manyas Lake basin, Turkey”. ZooKeys, (276), 85.,
2013.

[34] Yogurtcuogluy, B., Kaya, C. and Freyhof, ]., “Revision
of the Oxynoemacheilus angorae group with the
description of two new species (Teleostei:
Nemacheilidae)”, Zootaxa, 5133 (4): 451-485, 2022.

[35] Ahnelt, H. “Two new sympatric Knipowitschia
species (Teleostei: Gobiidae) from an eastern
Mediterranean coastal lake—examples of different
dispersal patterns,”, Zootaxa, 3114: 22-30, 2011.

[36] Freyhof, ]., Baycelebi, E., and Geiger, M., “Review of
the genus Cobitis in the Middle East, with the
description of eight new species (Teleostei:
Cobitidae)”, Zootaxa, 4535(1), 1-75 2018.

79



