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1. SCOPE OF STUDIES 

At the aquatic sampling points where Mersin-Adana-Gaziantep High Standard Railway 

Project Line will pass, sampling and habitat assessments of fish, benthic organisms, 

zooplanktonic organisms, algae were made. As a result of the studies, the presence of the 

species belonging to all groups according to the basins, their general abundance, endemism 

and conservation status were also evaluated. In addition, habitat descriptions were made by 

defining the general ecological characteristics of aquatic environments.  

Phytoplanktonic organisms, zooplanktonic organisms, benthic invertebrates and fish form the 

links of the food chain in wetland ecosystems. All of these aquatic organisms were sampled 

at 16 aquatic sampling points located in three different river basins along the line. 

During the construction of the Mersin-Adana-Gaziantep High Standard Railway Project Line, 

it may cause some effects on the aquatic ecosystem in the areas where aquatic ecosystem 

transitions will be made. It is important to know the reactions of aquatic organisms that will be 

exposed to these effects and the precautions to be taken. For this purpose, all aquatic 

organisms at the determined stations were examined and the effects and precautions to be 

taken were given. 

Within the scope of Mersin-Adana-Gaziantep High Standard Railway Project, the effects on 

aquatic ecosystems in the sections where the route passes will be evaluated. Impacts that 

may occur on aquatic habitats in the area where the line passes will be identified and 

precautions will be given. Accordingly, the following studies were carried out within the scope 

of aquatic studies. 

• Habitat assessment of the aquatic stations where the train line passes were made 

according to EUNIS. 

• Sampling and laboratory studies were carried out for algae, zooplanktonic organisms, 

benthic organisms and fish species from aquatic stations. 

• Protected areas in the regions and impact areas where the line passes were 

determined and the effects of the project on these areas will be evaluated. 

• National and international protection status and endemism status of the species were 

stated. 

The effects of the project on aquatic environments were defined and the measures to be 

taken will be given. 
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2. MATERIALS AND METHOD 

2.1 Research Period 

Sampling studies for aquatic organisms were carried out between 14 - 16 October, 2021 at 

16 different stations (river/stream), located along the Mersin-Adana-Gaziantep High Standard 

Train axis. 

2.2 Sampling Areas 

Sampling and observation studies were carried out in all aquatic stations. Sampling areas 

were selected considering some ecological characteristics such as drainage area size, flow 

rate and riparian areas. All aquatic stations where the line passes are composed of flowing 

water environments and there is no stagnant water ecosystem within the stations. 

There are 25 different river basins in Turkey and the MAG route passes through three of 

these river basins. Within the scope of this study, studies were carried out at 16 different 

aquatic sampling stations from three different basins (Figure 1). Accordingly, four of the 

aquatic sampling stations started from Mersin (1st-4th aquatic stations) are located in the 

East Mediterranean Basin (Figure 2). Three of the stations (5th-7th aquatic stations) are 

located in the Seyhan River Basin (Figure 3). Finally, 9 stations (8th-16th aquatic stations) 

were determined in the Ceyhan River Basin (Figure 4). 

The aquatic sampling stations and their coordinates examined along the Mersin-Adana-

Gaziantep High Standard Railway Project route are given in Table 2-1, Figure 2-1,  

Figure 2-2, Figure 2-3 and Figure 2-4. 

Table 2-1. Aquatic Sampling Points for Mersin-Adana-Gaziantep High Standard Railway Project 

STATIONS COORDINATES (36 S, 37 S HABİTAT BASIN 

Aquatic_1 651728.55 D 4078838.22 K Running Water East Mediterranean 

Aquatic_2 662494.98 D 4083840.59 K Running Water East Mediterranean 

Aquatic_3 668610.99 D 4089355.47 K Running Water East Mediterranean 

Aquatic_4 674531.43 D 4090697.69 K Running Water East Mediterranean 

Aquatic_5 689707.78 D 4095656.76 K Running Water Seyhan River 

Aquatic_6 707804.07 D 4098186.90 K Running Water Seyhan River 

Aquatic_7 726383.56 D 4094737.39 K Running Water Seyhan River 

Aquatic_8 740842.93 D 4097587.13 K Running Water Ceyhan River 

Aquatic_9 233389.72 D 4106112.05 K Running Water Ceyhan River 

Aquatic_10 245248.05 D 4106505.22 K Running Water Ceyhan River 

Aquatic_11 260634.37 D 4112545.26 K Running Water Ceyhan River 

Aquatic_12 263265.48 D 4122086.99 K Running Water Ceyhan River 

Aquatic _13 265516.89 D 4123208.2 K Running Water Ceyhan River 

Aquatic _14 272588.36 D 4122649.7 K Running Water Ceyhan River 

Aquatic _15 277435.76 D 4117583.13 K Running Water Ceyhan River 

Aquatic_16 308572.05D 4116525.32 K Running Water Ceyhan River 
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Figure 2-1. Aquatic Stations and River Basins 
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Figure 2-2. East Mediterranean Basin Stations 

 

 

Figure 2-3. Seyhan River Basin Stations 
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Figure 2-4. Ceyhan River Basin Stations 
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2.3 Sampling of Aquatic Organisms 

2.3.1 Aquatic Habitat Assessment 

The assessment of habitat quality of aquatic environment is based on the important physical 

characteristics of the water body and the surrounding terrains, particularly the catchment 

areas of the investigated site. All habitat parameters evaluated are related to the use of 

aquatic life and are a potential source of limitation of the aquatic environments. EUNIS 

habitat codes of aquatic stations were given. 

The matrix used for the assessment of habitat quality of aquatic environments is based on 

the important physical characteristics of the water body and the surrounding terrain, 

particularly the catchment area of the investigated site. All habitat parameters evaluated are 

related to the use of aquatic life and are a potential source of limitation of the aquatic 

environment. The parameters used in habitat assessments mainly consist of epifauna 

substrate and its properties, velocity and depth conditions, sedimentation, stream bed width 

and occupancy conditions, stability of the riparian zone and cover condition. - 

Tables with introductory information and habitat assessments of the stations studied are 

given in Appendix-1. 

2.3.2 Planktonic Studies (Phytoplankton and Zooplankton) and Attached Algae 

In order to identify phytoplanktonic and zooplanktonic organisms, a plankton net with a pore 

size of 55 µm, a diameter of 20 cm and a length of 50 cm was used. The plankton net was 

kept horizontally in the direction of the flow rate of the water for 5 minutes and the samples 

were taken into 250 cc plastic bottle. In addition, since freshwater algae occupy very different 

habitats in aquatic environments (on plants and Stones, depending on the sediment at the 

bottom), samples were taken by scraping the surfaces of the plants, stones and sediments. 

Planktonic samples were fixed by buffering with 4% formaldehyde (Türk Standartları 

Enstitüsü, 1991; European Committee for Standardization, 2004; 2010; EPA, 2016)  

Temporary preparations of freshwater algae other than diatoms were prepared from the 

samples brought to the laboratory and their identification was made under the microscope. 

Permanent slides are prepared only for the identificaton of diatom species. Accordingly, acid 

boiling method was used in order to clearly see structures such as raphe and stria used in 

the identificaton of diatoms (Round, 1973). 

The following literature was used in the diagnosis of algae; Krammer and Lange-Bertalot, 

1986; 1988; 1991a; 1991b; Bold and Wynne, 1985; Czernecki and Blen, 1982; Foged, 1981, 

1982; Germain 1981; Hustedt, 1930; Patrick and Reimer, 1966; Sreenivasa and Duthie, 

1973; Van Heurck, 1962; Cox, 1996; Huber Pestalozzi, 1938; 1941; 1955; 1961; 1968; 1982; 

Prescott, 1975, Komarek, 1983). 



Mersin-Adana-Gaziantep High Standard Railway Project  

Hydrobiological Studies Report 

 

Draft Raport November 2021 

Project No: 21/024 7 / 95 

 

For the recognition of zooplanktonic organisms, two types of preparations, temporary and 

permanent, were prepared. 

In the diagnosis of Rotifera species, Hutchinson (1967); Pejler (1962); Kuttikova (1970); 

Kolisko (1974); Koste (1978a; 1978b); Ridder (1981) resources were used. For Cladocera 

and Copepoda, the reference to Kiefer (1978) was used. In addition, the distribution areas of 

the identified species were also controlled according to Illies (1978). 

2.3.3  Benthic Invertebrates 

Benthic invertebrate specimens were collected at the study sites by dredging the stream bed 

with a Kick net bottom scoop for five minutes. The samples collected, were stored in 80% 

alcohol, and were examined and identified with a binocular microscope in the laboratory (NC 

Department of Environmental Quality. 2016). 

The literatures used for diagnosis are as follows; Sennika, 1943; Mann, 1962; Needham and 

Needham, 1962; Macan, 1982; Quigley, 1977; Pennak, 1978; Illies, 1978; Elliot and Mann, 

1979; Biro, 1981; Edington, 1981; Bellman, 1988; Gloer, 1992; Ludwig, 1993. 

2.3.4 Fishes 

Fish samples were made using electro-shockers in the stations within the scope of the High 

Standart Train project (see. Figure 2-5 and Figure 2-6) (European Committee for 

Standardization, 2003; 2004). 

 

Figure 2-5. SAMUS 725 MP Electro shocker 
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Figure 2-6. Fish Sampling Using Electro-Shocker (Aquatic_3. Station) 
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3. FINDINGS 

3.1 Habitat Assessment of Aquatic Sampling Points 

Aquatic habitat assessments were made in the regions where the High Standart Train Line 

will cross rivers, streams and streams. The downstream and upstream of each sampling 

point were considered. 

Within the scope of evaluation of habitat quality; Important physical characteristics such as 

the water body and the surrounding land, the catchment area of the investigated area and 

the bottom of the stream/creek/river are evaluated. The characteristics of the habitat are 

directly related to the aquatic organisms. These physical factors significantly affect the 

presence and density of aquatic organisms. 

While making habitat assessments; existing cover, burial characteristics of ground stones, 

substrate properties of stagnant water environments, velocity, depth, structure of stagnant 

water environments, sedimentation, river/Stream bed occupancy, river bed variability, 

geomorphological condition of the river bed, stability of river banks, vegetation cover of river 

banks parameters are taken into account. 

Stations with water at 16 crossing points selected along the Train Line route were taken into 

consideration. Accordingly, in the October 2021 sampling period, it was determined that five 

stations were completely dry and the other 11 stations contained water. In addition, it was 

determined that 3 of the stations with water were irrigation channels and this situation was 

taken into account in the habitat evaluations (Table 2). 

Accordingly, the water flow rates in the Seyhan and Ceyhan Rivers were observed to be high 

during the sampling period. It has been determined that the water levels in the stations that 

are channels (stations 2, 5, 10) also have very high water currents due to the irrigation 

period. However, due to seasonal creeks at 1 point in Seyhan Basin (7th Station) and 4 

points (12th, 13th, 14th and 16th stations) in Ceyhan Basin, no water was found and it was 

determined that they were completely dry. In the remaining 8 stations, the presence of low 

and moderate flowing water environments was observed depending on seasonal conditions 

(see. Table 3-1). 

Detailed evaluations of the aquatic sampling stations described above are given in  

Appendix-1. 
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Table 3-1. Water availability at the stations during the sampling period 

Sampling Points 
Flow Rate in October 2021 Sampling Period 

High Moderate Little No water 

Aquatic_1   *  

Aquatic_2 * (channel)    

Aquatic_3  *   

Aquatic_4  *   

Aquatic_5 * (channel)    

Aquatic_6 *    

Aquatic_7    * 

Aquatic_8 *    

Aquatic_9  *   

Aquatic_10 * (channel)    

Aquatic_11  *   

Aquatic_12    * 

Aquatic_13    * 

Aquatic_14    * 

Aquatic_15   *  

Aquatic_16    * 

3.2. Freshwater Algae 

Algae are primary producers in the aquatic environment. Thanks to the pigments in their 

structure, they convert carbon dioxide and water into carbohydrates with the effect of light, 

thus increasing the nutritional value and dissolved oxygen ratio in the aquatic environment. 

As a result, they form the first link of the food chain by ensuring their own development. In 

this way, they are important in terms of their contribution to production and being the food 

source of the organisms at the upper level of the food chain. 

Especially benthic algae can be used as indicator organisms in water quality assessment 

studies. 

• Since benthic algae are autotrophs, they have a very important place in the aquatic 

ecosystem. This is a critical chain in the aquatic ecosystem, and disruptions in this 

chain can profoundly affect the rest of the aquatic communities. 

• Because benthic algae are sessile, they cannot escape potential contamination by 

migration or other means. They either tolerate the abiotic (environmental) factors that 

surround them or die. 

• Algae communities generally have relatively rich species diversity compared to other 

aquatic groups. Each species has its own unique tolerance and preferences for 

environmental factors. Thus, the whole association offers a wealth of information for 

environmental indicators. 
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• Algae have a relatively short life cycle. The cells of some species can divide two or 

more times a day, so they can respond more quickly to changes in environmental 

conditions. Existing benthic algae communities are often representative of current 

environmental conditions, as they are among the organisms that first respond to 

environmental stress. 

Considering all of the sampling stations, a total of 258 algal species were identified. Among 

these, the most dominant group in terms of diversity and density was the Bacillariophyta 

division. A total of 131 taxa belonging to this group, 69 taxa belonging to Chlorophyta, 38 

belonging to Cyanobacteria, 8 belonging to Miozoa and 14 taxa belonging to Euglenozoa 

were identified (see. Appendix-2) 

In terms of species diversity of algae, a total of 129 algae taxa are represented in the stations 

in the East Mediterranean basin, 199 in the Seyhan River Basin and 185 in the Ceyhan River 

Basin (see. Table 3-2). 

Table 3-2. Number of Algae Species by Basin and Divizio 
 EAST MEDİTERRANEAN BASIN SEYHAN RIVER BASIN CEYHAN RIVER BASIN 

BACILLARIOPHYTA 64 95 103 

CHLOROPHYTA 40 53 42 

CYANOBACTERIA 17 32 27 

MIOZOA 5 12 9 

EUGLENOZOA 3 6 4 

TOTAL 129 199 185 

This change in the number of algae species between stations is closely related to the 

physical and chemical content of the waters. Physical factors such as dissolved oxygen, pH, 

salinity, temperature, amount of water, turbidity, bottom structure, shading of sampling areas 

affect the presence of species in an area. Nitrogen and phosphorus compounds also have 

significant effects on the presence and population of algae. 

The high number of species in the stations is closely related to the diversity of habitats. The 

number of species is high in these areas as they have different habitats suitable for algae. 

For example, even in very close areas, there may be epipelic (sediment-bound), epilithic 

(stone-bound), epiphytic (plant-bound) habitat types. In addition, phytoplanktonic forms may 

develop and the number of species may increase with the decrease in the flow rate and the 

excess in pool areas. 

The main distribution areas of phytoplanktonic organisms are stagnant waters or lotic 

habitats with very low currents. They are either absent or represented very little in fast-

flowing streams and rivers, as the current velocity will cause the drift of freely floating 

phytoplanktonic organisms. The main dominant algae communities of such areas are 

attached algae. These algae adhere to plants, stones and sediments, minimizing the physical 

effect of the current and do not drift. Therefore, fast flowing systems are not suitable habitats 



Mersin-Adana-Gaziantep High Standard Railway Project  

Hydrobiological Studies Report 

 

Draft Raport November 2021 

Project No: 21/024 12 / 95 

 

for phytoplankton. Particularly epilitic (attached to stones) forms from bound algae are very 

dominant in all sampling stations. It is expected that epilithic algae will be dominant due to 

the shallowness of the stations and the abundance of stones in the ground structures. Due to 

the mud and sandy soil structure of some sampling stations, there is also the predominance 

of macro and micro algae living in the sediment (epipelic). 

When the population dominance of freshwater algae at the division level of the study areas is 

examined, a situation similar to the distribution profile in other freshwater wetlands in Turkey. 

There are no endemic, rare or any algae species that need to be protected in the study 

areas, and they consist of cosmopolitan species. 

3.3 Zooplanktonic Organisms 

The zooplanktonic organisms living in the freshwater system are represented by three major 

dominant animal groups, these are the Cladocera, Copepoda and Rotifera groups. 

Zooplanktonic organisms not only form the food of plantivorous fish, but also feed all fish 

larvae, aquatic insects, insect larvae and other aquatic animals in the ecosystem. Changes in 

zooplanktonic organisms in terms of quantity or variety also affect the other organisms in the 

upper step of the food pyramid. In addition, changes in the amount or diversity of planktonic 

organisms depending on the changes in environmental conditions are used in biological 

monitoring studies. Environmental changes can be monitored by determining the structure of 

planktonic organisms in the stream before and after the disposal of polluting waste. 

Individuals belonging to Rotifera, another group of zooplanktonic organisms, are very small 

and microscopic creatures. Most of them are distributed in fresh waters. The number of 

marine species is less than in freshwater. There are also species living in ponds, small 

ponds, brackish water environments and salt waters. Most of the species are planktonic and 

live in the limnetic and littoral regions of the lakes, while some of them spread sessile in the 

bottom parts. The use of Rotifera species as indicators in determining the water quality of 

freshwater systems is important because they constitute the food of many invertebrates and 

vertebrates in aquatic ecosystems. It is very important that most of the Rotifera species feed 

on bacteria and detritus, have a high metabolism, reproduce very quickly, and form the food 

of fish and many aquatic invertebrates. 

Zooplanktonic organisms are mostly displaced by the movement of water and live in stagnant 

water habitats. Their availability in fast flowing parts of streams is very limited. However, in 

some groups, they can be seen as psammophiles, that is, as species that can live under 

stones in fast-flowing streams. Especially the species belonging to the Rotifera group use 

rock bottoms and eliminate the negative effect of the current speed. 

As a result of the sampling and literature studies, a total of 38 taxa were identified belonging 

to Rotifera, Cladocera and Copepoda from zooplanktonic organisms. The most dominant 
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group of these is Rotifera. 25 taxa belonging to Rotifera, 5 taxa belonging to Copepoda and 8 

taxa belonging to Cladocera group were determined. 

Considering the total number of species according to the stations, the Seyhan River Basin 

(27 taxa) has the highest number of species, followed by the Ceyhan River Basin with 24 

taxa and the Eastern Mediterranean Basin with 18 taxa (see. Table 3-3). 

Zooplanktonic organisms identified according to the evaluations made on the basis of station 

and basin are given in Appendix-3. Since the main habitats of zooplanktonic organisms are 

stagnant waters, they are more represented in stations with high flow water bodies. 

Table 3-3. Number of Zooplanktonic Organisms by Basin and Groups 

 EAST MEDİTERRANEAN BASIN SEYHAN RIVER BASIN CEYHAN RIVER BASIN 

OTİFERA 13 17 15 

CLADOCERA 3 6 6 

COPEPODA 2 4 3 

TOTAL 18 27 24 

Zooplanktonic organisms, like phytoplankton, prefer stagnant environments with little flow. 

Among the three large groups of zooplankton in the study area, Rotifera is the most 

dominant group in terms of species number and population density. 

An important part of the species identified in all three basins belong to Rotifera. Cladocera 

and Copepoda are very rare in current waters. A significant number of Rotifera species have 

developed an adaptation to current velocity. These species are able to protect themselves 

from the sweeping effect of water by clinging to the bottom of the stones in flowing 

environments. The fact that Rotifera is represented by more species than other groups is due 

to these adaptive features. 

Zooplanktonic organisms must be fed with phytoplanktonic organisms in order to continue 

their development. Therefore, they prefer areas where this nutrient is abundant and other 

physical and chemical factors are optimum for them. Rivers and streams are not suitable 

habitats for these organisms. In these areas, the phytoplanktonic organisms they use as food 

are low, and the river current is an important limiting factor. Due to their very small size, they 

can easily be dragged to death. As a matter of fact, the abundance values of zooplanktonic 

organisms in all sampling areas were found at very low levels. 

The reasons for the low density values of zooplanktonic organisms have been discussed 

above. The decrease in the flow rate at the sampling point in the Seyhan and Ceyhan Rivers 

and the formation of a stagnant water system in a large area have created a suitable 

environment for zooplankton as well as other living groups. 

Rotifera is the most dominant group in terms of population density, which is better adapted to 

flowing environments compared to other zooplankton groups. It has been observed that 
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zooplanktonic organisms have come to the forefront due to the decrease in the current speed 

of the work stations. 

There are no endemic, rare or need to be protected zooplanktonic organisms in the study 

areas and it has been determined that they are cosmopolitan species. 

3.4 Benthic Organisms 

It includes organisms that spend at least a part of their life in the bottom parts of the waters 

(on sediment, debris, macrophytes, filamentous algae). Animals that can be caught with a 

mesh with a pore diameter of 500 µm fall within this definition. The concept of benthic 

organisms also includes nektons and forms embedded in the bottom. 

Biological monitoring studies with benthic organisms are of two types. The first is to monitor 

the changes in benthic organisms before and after a project that is thought to affect the 

aquatic environment. For example, it is used to evaluate the environmental impact by 

determining the type, diversity and abundance of benthic invertebrates found in streams 

before and after the disposal of polluting wastes. In this way, water quality standards are 

determined by taking into account the presence of benthic invertebrates or changes in their 

numbers. 

Benthic organisms are among the preferred groups in biological monitoring studies due to 

their stated characteristics (Rosenberg and Resh, 1992); Some of the reasons why benthic 

organisms are preferred in such a study are as follows. 

1. Although there are many different environments in aquatic systems, they have 

adapted to every environment 

2. A wide variety of species groups respond across a broad spectrum, depending on 

the severity of environmental pressure. 

3. It generally depends on the areas where it is located. They cannot escape from 

environmental change and polluting effects. 

According to the sampling studies and literature data, the benthic organisms of the Train Line 

are given in APPENDIX_4, taking into account the East Mediterranean, Seyhan and Ceyhan 

Basins. 

The presence of benthic organisms in the stations in terms of species numbers varies 

according to habitat structures. However, as a result of diagnosis and literature data, a total 

of 83 taxa were identified. 

Of the 83 taxa belonging to the 4 large phylum identified, 18 belong to Mollusca, 2 to 

Annelida, 5 to Platyhelmintes and 58 to Arthropoda (Appendix 3). The Arthropoda is the most 

dominant phylum in terms of species number. Examples of Mollusca were Gastropoda and 

Bivalvia classes. Annelida consists of the families Hirudinidae and Lumbriculidae under the 
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class Clitellata. Platyhelminthes phylum includes five taxa belonging to Planariidae and 

Naididae families. Within the Arthropoda, there are two major classes, Malacostroca and 

Insecta. A total of 4 taxa belonging to the class Malacostroca were identified. Within the 

Insecta class, 54 taxa belonging to the orders Diptera, Hemiptera, Odonata, Ephemeroptera, 

Coleoptera, Trichoptera and Plecoptera were identified. However, the most species of the 

Insecta class is Diptera with 16 taxa, followed by Trichoptera with 12 taxa. 

According to the evaluation made according to the number of species identified from the 

study areas, the highest number of taxa was determined in the Seyhan basin with 71 taxa. 

68 taxa were identified in the Ceyhan basin and 58 taxa in the East Mediterranean Basin 

(see. Table 3-4). 

Table 3-4. Benthic Organisms according to Basin 

PHYLUM EAST MEDİTERRANEAN BASIN SEYHAN RIVER BASIN CEYHAN RIVER BASIN 

MOLLUSCA 12 12 13 

ANNELIDA 2 2 2 

PLATYHELMİNTHES 5 4 5 

ARTHROPODA 39 53 48 

TOTAL 58 71 68 

The more heterogeneous the bottom structure of an environment, the more species are 

represented by benthic. Presence of muddy, sandy and gravelly areas at the study points 

means an increase in the species diversity of benthic organisms. Because benthic organisms 

determine their habitats according to the bottom structure. One species does not spread in 

both muddy and gravelly areas. There are species specific to each environment. For 

example, members of the family Chrinomidae, belonging to the class Diptera, are found only 

in muddy, low-oxygen environments, while members of orders such as Trichoptera, Odonato 

and Ephemeoroptera live in gravelly and oxygen-rich environments. Therefore, the diversity 

of the bottom structure is an important factor that increases the number of species. There are 

other physical and chemical factors affecting the existence and distribution of benthic 

species. Some species may like polluted environments, while others can only live in clean 

water environments. In the Diptera order, members of the family Chrinomidae are found in 

polluted environments, while members of the family Simuliidae prefer clean water 

environments. Therefore, factors such as flow rate and pollution factors are a suppressive 

factor on the species. This situation is also reflected in the sampling results in the study 

areas. Almost all of the members of the family Chrinomidae were found in stations with 

muddy, stagnant and muddy bottoms. Members of the Simuliidae family were also found in 

environments with fast flowing, abundant oxygen and gravelly ground structure. 

In general, benthic species identified from the region are cosmopolitan and there are no rare 

and endangered species specific to the region. 
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3.5  Fishes 

Fish are important biological components in the upper link of the food chain in aquatic 

systems. Ecologically, they feed on algae, zooplankton or benthic organisms. They are 

important living things in terms of their economic as well as ecological importance.  

Fishing activities are almost non-existent in the study areas. Among the stations, it is known 

that such activities only occur in the Seyhan and Ceyhan Rivers. 

In this study, the presence and distribution of fish species were evaluated at the basin level. 

The Train Line route passes through 3 major river basins. These consist of the East 

Mediterranean, Seyhan and Ceyhan Basins. In general, the fish species in these basins were 

examined and then the identifications and morphological evaluations of the fish in the rivers 

and streams were made. 

During October 2021, water was found in 11 of the sampling points and fish capture studies 

were carried out. Fish were sampled at all transition points where water was observed and 

sampled, but fish could be caught in 8 of them, and no fish species could be caught in the 

other three stations (see. Table 3-5). 

Three stations (stations 2, 5 and 10) where fish cannot be caught despite the availability of 

water are irrigation channels created by human. The water flow in these stations is quite high 

and fast flowing. In addition, the bottom structure of these points is completely covered with 

concrete and is not a natural ecological environment. 

Information on the presence of the species identified in the study areas, their distribution 

according to the stations where they were caught, and various protection statuses are given 

in Table 7. 

The total number of fish taxa in all aquatic systems studied was recorded as 33. 23 of these 

species were sampled and collected by us during the field studies carried out for the Train 

Line project, and the remaining species were taken from the literature records  

(see. Table 3-6). 
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Table 3-5. Fish caught stations in aquatic sampling areas 

Stations Station Name Water Yes/No 
Fish Caught/ 
Not caught 

Aquatic_1 Deliçay Yes Caught 

Aquatic_2 Irrigation Canal Yes Not caught 

Aquatic_3 Tarsus Stream Yes Caught 

Aquatic_4 Küskün Stream Yes Caught 

Aquatic_5 Irrigation Canal Yes Not caught 

Aquatic_6 Seyhan River Yes Caught 

Aquatic_7 Seasonal Stream No Not caught 

Aquatic_8 Ceyhan River Yes Caught 

Aquatic_9 Karasu Stream Yes Caught 

Aquatic_10 Irrigation Canal Yes Not caught 

Aquatic_11 Akçasu Stream Yes Caught 

Aquatic_12 Seasonal Stream No Not caught 

Aquatic_13 Seasonal Stream No Not caught 

Aquatic_14 Düziçi Stream No Not caught 

Aquatic_15 Akçasu Stream Yes Caught 

Aquatic_16 Atmalı Stream No Not caught 
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Table 3-6. Fish species according to stations 

      
East 

Mediterranean 
Basın 

Seyhan 
River 
Basin 

Ceyhan River Basin 

In
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L
 

C
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E
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İstasyonlar 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16           

Latin Name Family Common Name                                           

Anguilla anguilla Anguillidae  European eel     * *   *   *                       CR Ek II 

Atherina boyeri Atherinidae Big-scale sand-smelt           *   *                 X     LC   

Cobitis levantina Cobitidae Orontes spined loach *   *     *   *     *                 EN   

Cobitis evreni  Cobitidae Ceyhan spined loach *   * *   *   * *   *             X   EN   

Oxynoemacheilus samanticus 
Nemacheilida
e 

Kizilirmak Sportive Loach     *     *                       X   LC   

Oxynoemacheilus 
seyhanicola  

Nemacheilida
e 

Cilician loach     *     *                       X   EN   

Oxynoemacheilus 
seyhanensis 

Nemacheilida
e 

Zamantı loach           *                       X   CR   

Oxynoemacheilus 
ceyhanensis  

Nemacheilida
e 

Elbistan Loach                     *             X   DD   

Oxynoemacheilus evreni 
Nemacheilida
e 

Ceyhan Sportive Loach               * *                 X   LC   

Oxynoemacheilus tigris 
Nemacheilida
e 

Halap loach     * *   *     *   *                 CR   

Acanthobrama thisbeae  Leuciscidae                  *                   X   NE   

Acanthobrama orontis Leuciscidae              *   *                   X   NE   

Alburnus kotschyi Leuciscidae  Iskenderun Shah Kuli     * *   *   *     *             X   LC   

Alburnus sellal  Leuciscidae  Shah Kuli     *           *   *                 LC   

Chondrostoma ceyhanense Leuciscidae        * *   *   *             *     X   NE   

Pseudophoxinus zekayi  Leuciscidae  Ceyhan spring minnow     * *   *   * *   *       *     X   VU   

Pseudophoxinus firati Leuciscidae  Euphrates spring minnow           *   *                   X   EN   

Luciobarbus pectoralis  Cyprinidae Levantine barbel *         *   *             *         LC   

Capoeta damascina Cyprinidae Levantine Scraper *   * *   *   * *   *                 LC   
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East 

Mediterranean 
Basın 

Seyhan 
River 
Basin 

Ceyhan River Basin 
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İstasyonlar 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16           

Latin Name Family Common Name                                           

Capoeta barroisi  Cyprinidae Orontes Scraper     *     *   *                       EN   

Capoeta erhani Cyprinidae Ceyhan Scraper           *   *                   X   LC   

Garra rufa Cyprinidae Red garra     * *   *   * *   *       *         LC   

Carassius gibelio Cyprinidae Prussian carp     * *   *   *                 X     NE   

Cyprinus carpio  Cyprinidae Common Carp     * *   *                           VU   

Squalius seyhanensis  Cyprinidae Seyhan chub     * *   *                       X   DD   

Squalius kottelati Cyprinidae Cilician pike chub           *   *                       NT   

Squalius adanaensis Cyprinidae Adana chub           *                       X   NT   

Aphanius mento Aphaniidae Iridescent Killifish           *         *                 LC   

Esox lucius Esocidae Northern Pike           *                     X     LC   

Gambusia holbrooki Poeciliidae Eastern Mosquitofish *   * *   *   *             *   X     LC   

Silurus glanis Siluridae Wels Catfish     *     *   *                     EK III LC   

Clarias gariepinus Clariidae African Catfish           *   *                       LC   

Salaria fluviatilis Blenniidae Freshwater blenny     * *   *   * *                     LC   

 

 

* : Fish caught in this study   

* : Literature records    
* : No fish species were caught at this station  

 

CR: CRITICALLY ENDANGERED  
EN: ENDANGERED  
VU: VULNERABLE  
NT: NEAR THREATENED  
LC: LEAST CONCERN  
NE: NOT EVALUATED  
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DD: DATA DEFFICIENT  
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A total of 33 fish species were identified as a result of sampling studies in three different 

basins. According to the evaluations made on the basin, a total of 20 fish species were 

identified at the stations of the Eastern Mediterranean Basin, 29 fish species at the stations 

of the Seyhan basin, and 26 fish species at the stations of the Büyük Menderes Basin  

(see. Table 3-7). 

When the same table is examined, the 6th station (Seyhan River) on the Seyhan River, 

which has the highest number of species on the basis of stations, comes to the fore with 29 

species. While 11 of the species given in the Seyhan Basin were caught within the scope of 

this study, the remaining 18 species were given according to the literature. Three stations 

were identified in this basin, but one station was an irrigation canal and the other was 

completely dry. 

The second basin in which the most species were detected in the studies is the Ceyhan 

River Basin with 26 species. There are nine different stations in the Ceyhan Basin. Four of 

these stations are completely dry and one is an irrigation canal, and fish data could not be 

obtained from these stations. However, the station on the Ceyhan River (Station 8) was the 

richest (22 species) study area in terms of fish species. While 19 of the 26 species identified 

in this basin were caught and identified as a result of the samplings made by us, 7 of them 

were given according to the literature information. 

Four aquatic sampling stations were identified in the East Mediterranean Basin, and three of 

them were caught fish, while one of them was an irrigation channel and no fish sampling 

could be done. In this basin, 20 fish species were determined, 12 of which were caught and 

identified by us, and 8 of them were given according to the literature. The highest number of 

fish in this basin were identified with 19 taxa from Tarsus Stream (3rd Station). In the fourth 

station, Küskun creek, 13 species were caught. 
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Table 3-7. Number of Fish Species by Basin and Stations 

Basin Station No 
Station 

Name River /Stream 

Number of Fish Species Total Number of 
Fish Species 

Detected by Basin In this study Literature Total Number of Species 

Eastern Mediterranean 
Basin 

Aquatic_1 Deliçay 5 -- 5 

20 
Aquatic _2 Irrigation Canal -- -- -- 

Aquatic _3 Tarsus Stream 9 10 19 

Aquatic _4 Küskün Stream 8 5 13 

Seyhan River Basin 

Aquatic _5 Irrigation Canal -- -- -- 

29 Aquatic _6 Seyhan River 11 18 29 

Aquatic _7 Seasonal Stream -- -- -- 

Ceyhan River Basin 

Aquatic _8 Ceyhan River 11 11 22 

26 

Aquatic _9 Karasu Stream 8 -- 8 

Aquatic _10 Irrigation Canal -- -- -- 

Aquatic _11 Akçasu Stream 10 -- 10 

Aquatic _12 Seasonal Stream -- -- -- 

Aquatic _13 Seasonal Stream -- -- -- 

Aquatic _14 Düziçi Stream -- -- -- 

Aquatic _15 Akçasu Stream 5 -- 5 

Aquatic _16 Atmalı Stream -- -- -- 
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According to the sampling studies carried out, a total of 33 fish species belonging to 12 

different families were determined as a result of sampling and literature data. In the 

evaluations made in terms of families, the most species were seen in the Cyprinidae family, 

and 10 species were determined. Next come the families Leuciscidae with 7 taxa, 

Nemacheilidae with 6 taxa, and Cobitidae families with 2 taxa. One taxon each belonging to 

the other families Anguillidae, Atherinidae, Aphaniidae, Esocida, Poeciliidae, Siluridae, 

Clariidae and Blenniidae are listed (see. Table 3-8). 

Table 3-8. Number of Species according to Families 

Family Number of Species 

Cyprinidae 10 

Leuciscidae 7 

Nemacheilidae 6 

Cobitidae 2 

Anguillidae 1 

Atherinidae 1 

Aphaniidae 1 

Esocidae 1 

Poeciliidae 1 

Siluridae 1 

Clariidae 1 

Blenniidae 1 

Cyprinidae family was the most important family in terms of species diversity and densities, 

considering the specimens caught from all study areas. Although the prominent species 

belonging to this family vary according to the basins, they are Capoeta damascina, 

Pseudophoxinus intelligence and Garra rufa (see. Table 3-9). 

Table 3-9. Number of captured species according to stations (individual/half hour) 

Stations 1 3 4 6 8 9 11 15 

Anguillidae                  

Anguilla anguilla   1 2 1 1       

Cobitidae                 

Cobitis levantina 2           1   

Cobitis evreni  1         2 1   

Nemacheilidae                 

Oxynoemacheilus samanticus       8         

Oxynoemacheilus seyhanensis       11         

Oxynoemacheilus ceyhanensis              1   

Oxynoemacheilus evreni           1     

Oxynoemacheilus tigris   1 9     2 1   

Leuciscidae                  

Alburnus kotschyi   2 8   11   13   

Alburnus sellal    5       7 2   
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Stations 1 3 4 6 8 9 11 15 

Chondrostoma ceyhanense         1     1 

Pseudophoxinus zekayi    6 3 6 5 8 13 17 

Cyprinidae                 

Luciobarbus pectoralis  5           8 

Capoeta damascina 1 7 5 4 12 6 2   

Capoeta barroisi       1 2       

Garra rufa   6 8 7 9 5 14 11 

Carassius gibelio     9 2       

Squalius seyhanensis      2         

Squalius kottelati        5       

Aphaniidae                 

Aphanius mento            1   

Esocidae                 

Esox lucius       1         

Poeciliidae                 

Gambusia holbrooki 3 2 2 4 2     4 

Blenniidae                 

Salaria fluviatilis   7 1 
 

6 5     

 

According to IFC Guide 6, Critical habitats are (i) habitats of great importance to Critically 

Endangered and/or Endangered species; (ii) habitat of significant importance to endemic 

and/or limited range species; (iii) habitat supporting global concentrations of migratory and/or 

important community species; (iv) highly threatened and/or unique ecosystems; and/or (v) 

areas associated with key evolutionary processes. Accordingly, in terms of the first two 

headings for critical habitat assessment of the stations examined, the Critically Endangered 

and/or Endangered species and endemic and/or limited range species are given in  

Table 3-10. 

Table 3-10. Critical Species Table by Station (according to IFC PS6) 

Stations 
Critically Endangered and/or 
Endangered species 

Endemic and/or restricted-range species 

Aquatic_1 
Cobitis levantina (EN) 
Cobitis evreni (EN) 

Cobitis evreni (Endemic and RRS) 

Aquatic_3 

Anguilla anguilla (CR) 
Cobitis levantina (EN) 
Cobitis evreni (EN) 
Oxynoemacheilus seyhanicola (EN) 
Oxynoemacheilus tigris (CR) 
Capoeta barroisi (EN) 

Cobitis evreni (Endemic and RRS) 
Oxynoemacheilus samanticus (Endemic and RRS) 
Oxynoemacheilus seyhanicola (Endemic and RRS) 
Alburnus kotschyi (Endemic and RRS) 
Chondrostoma ceyhanense (Endemic and RRS) 
Pseudophoxinus zekayi (Endemic and RRS) 
Squalius seyhanensis (Endemic and RRS) 

Aquatic_4 

Anguilla anguilla (CR) 
Cobitis evreni (EN) 
Oxynoemacheilus tigris (CR) 
 

Cobitis evreni (Endemic and RRS) 
Alburnus kotschyi (Endemic and RRS) 
Chondrostoma ceyhanense (Endemic and RRS) 
Pseudophoxinus zekayi (Endemic and RRS) 
Squalius seyhanensis (Endemic and RRS) 
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Stations 
Critically Endangered and/or 
Endangered species 

Endemic and/or restricted-range species 

Aquatic_6 

Anguilla anguilla (CR) 
Cobitis levantina (EN) 
Cobitis evreni (EN) 
Oxynoemacheilus seyhanensis (CR) 
Oxynoemacheilus tigris (CR) 
Pseudophoxinus firati (EN) 
Capoeta barroisi (EN) 

Cobitis evreni (EN) 
Oxynoemacheilus samanticus (Endemic and RRS) 
Oxynoemacheilus seyhanicola (Endemic and RRS) 
Oxynoemacheilus seyhanensis (Endemic and RRS) 
Acanthobrama orontis (Endemic and RRS) 
Alburnus kotschyi (Endemic and RRS) 
Chondrostoma ceyhanense (Endemic and RRS) 
Pseudophoxinus zekayi (Endemic and RRS) 
Pseudophoxinus firati (Endemic and RRS) 
Capoeta erhani (Endemic and RRS) 
Squalius seyhanensis (Endemic and RRS) 
Squalius adanaensis (Endemic and RRS) 

Aquatic_8 

Anguilla anguilla (CR) 
Cobitis levantina (EN) 
Cobitis evreni (EN) 
Pseudophoxinus firati (EN) 
Capoeta barroisi (EN) 

Cobitis evreni (Endemic and RRS) 
Oxynoemacheilus evreni (Endemic and RRS) 
Acanthobrama thisbeae (Endemic and RRS) 
Acanthobrama orontis (Endemic and RRS) 
Alburnus kotschyi (Endemic and RRS) 
Chondrostoma ceyhanense (Endemic and RRS) 
Pseudophoxinus zekayi (Endemic and RRS) 
Pseudophoxinus firati (Endemic and RRS) 
Capoeta erhani (Endemic and RRS) 

Aquatic_9 
Cobitis evreni (EN) 
 

Cobitis evreni (Endemic and RRS) 
Oxynoemacheilus evreni (Endemic and RRS) 
Pseudophoxinus zekayi (Endemic and RRS) 

Aquatic_11 

Cobitis levantina (EN) 
Cobitis evreni (EN) 
Oxynoemacheilus tigris (CR) 

Cobitis evreni (Endemic and RRS) 
Oxynoemacheilus ceyhanensis (Endemic and RRS) 
Alburnus kotschyi (Endemic and RRS) 
Pseudophoxinus zekayi (Endemic and RRS) 

Aquatic_15 
 Chondrostoma ceyhanense (Endemic and RRS) 

Pseudophoxinus zekayi (Endemic and RRS) 

Among the caught and detected fish samples, there are 4 taxa that are not naturally 

distributed in Turkey and defined as introduced (Atherina boyeri, Carassius gibelio, Esox 

lucius, Gambusia holbrooki). 

It is observed that the endemism rates of the fish species identified in the project area are 

very high. Of the 33 listed species, 15 are known to be endemic. 6 of 7 taxa of Leuciscidae 

family and 5 of 6 taxa of Nemacheilidae family are endemic. Cyprinidae family is represented 

by 3 endemic species (see Table 7). 

There is a total of 1 taxa (Silurus glanis) included in the Annex III list of the Bern Convention. 

In addition, there is only one species (Anguilla anguilla) included in Appendix II of the CITES 

Convention. 
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According to the European Red List (ERL_Europe Red List) evaluation criteria; 

• 3 species (Anguilla anguilla, Oxynoemacheilus seyhanensis, Oxynoemacheilus tigris) 

in the category of Critically Endangered (CR), 

• 5 species (Cobitis levantina, Cobitis evreni, Oxynoemacheilus seyhanicola, 

Pseudophoxinus firati, Capoeta barroisi) in the Endangered (EN) category, 

• 2 species (Pseudophoxinus zekayi, Cyprinus carpio) in Vulnerable (VU) category, 

• 2 species (Squalius kottelati and Squalius adanaensis) in the Near Threatened (NT) 

category, 

• 4 species (Acanthobrama thisbeae, Acanthobrama orontis, Pseudophoxinus zekayi, 

Carassius gibelio) in Not Evaluated (NE) category, 

• 2 species (Oxynoemacheilus ceyhanensis, Squalius seyhanensis) in Date Defficient 

(DD) category 

• The other 15 fish species on the list are in the Least Concern (LC_Low Risk) 

category, 

Fish species caught from aquatic sampling points along the route of the MAG Train Line are 

given in Figure 3-1 - Figure 3-23. 
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Figure 3-1. Anguilla anguilla 

 
Figure 3-2. Cobitis levantina 
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Figure 3-3. Cobitis evreni 

 
Figure 3-4. Oxynoemacheilus samanticus 
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Figure 3-5. Oxynoemacheilus seyhanensis 

 
Figure 3-6. Oxynoemacheilus ceyhanensis 

 



Mersin-Adana-Gaziantep High Standard Railway Project  

Hydrobiological Studies Report 

 

Draft Raport November 2021 

Project No: 21/024 30 / 95 

 

 
Figure 3-7. Oxynoemacheilus evreni 

 
Figure 3-8. Oxynoemacheilus tigris 
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Figure 3-9. Alburnus kotschyi 

 
Figure 3-10. Alburnus sellal 
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Figure 3-11. Chondrostoma ceyhanense 

 
Figure 3-12. Pseudophoxinus zekayi 
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Figure 3-13. Luciobarbus pectoralis 

 

 
Figure 3-14. Capoeta damascina 
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Figure 3-15. Capoeta barroisi 

 
Figure 3-16. Garra rufa 
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Figure 3-17. Carassius gibelio 

 
Figure 3-18. Squalius seyhanensis 
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Figure 3-19. Squalius kottelati 

 
Figure 3-20. Aphanius mento 
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Figure 3-21. Esox lucius 

 

 
Figure 3-22. Gambusia holbrooki 
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Figure 3-23. Salaria fluviatilis 
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4. GENERAL EVALUATION IN TERMS OF IMPORTANT 

NATURE AREAS 

The MAG Train Line route was also examined in terms of Important Biodiversity Areas (IPA). 

Evaluations were made in terms of protected areas and important biodiversity areas in the 

vicinity of the High Standart Train Line. Accordingly, there is no aquatic ecosystem that can 

interact with the train line in terms of aquatic ecosystem. Seyhan Dam Lake, one of the 

protected areas of Turkey, is located in Adana city center and 3.5 km north of the planned 

train line. However, this dam lake does not have a unique conservation status. 

Seyhan Dam Lake is located at the upstream of the train line route and therefore, it is not 

expected to be adversely affected by the processes that may occur during the construction 

and operation periods. 

The train line passes over two major rivers, Seyhan and Ceyhan. The effects of the line on 

these river systems were examined within the scope of the assessment given for other 

transitional regions. 
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5. CONCLUSION AND RECOMMENDATIONS 

In the field sampling studies carried out in October 2021, it was observed that the 

construction works of the high-speed train bridges were completed at the 1st, 2nd, 3rd, 4th, 

5th, 9th and 10th stations (see. Figure 5-1 - Figure 5-7). Therefore, it has been observed that 

the effects for these aquatic ecosystems are also complete. In other parts, it has been 

determined that the aquatic ecosystem bridge crossing works of the train line are continuing 

or have not started yet. 

 

Figure 5-1. Completed train bridge over Deliçay, the first aquatic sampling site 
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Figure 5-2. Second sampling site - irrigation canal 

 
Figure 5-3. The completed bridge over the Tarsus stream 
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Figure 5-4. The fourth station (Küskun Stream) is the completed railway crossing 

 

Figure 5-5. Completed train crossing over the irrigation canal at the fifth station 
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Figure 5-6. The bridge where the works were completed on the Karasu Stream at the 9th station 

 

Figure 5-7. The railway bridge over the irrigation canal (10th station) whose works have been 
completed 
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Better aquatic habitat conditions should be created by monitoring studies for the sections 

where the aquatic system transition works are completed or about to be completed. It is also 

important to follow the necessary bank stability and ecorestoration studies in these regions. 

In stations where the works have started or have not started yet, some measures should be 

taken for the protection of aquatic habitats and living creatures. 

During the construction of transition structures on aquatic systems, the bridge piers should 

be designed so that they do not come into the stream beds. In this case, there will be no 

direct interference with aquatic habitats. However, during these studies, there may be 

interventions on both the riparian areas and beds of aquatic systems for various reasons. In 

order to create the necessary sensitivity against such situations that may occur, it is 

recommended to take the measures given below and related to the aquatic ecosystem. 

Some effects and precautions to be taken on aquatic organisms in the river and stream 

crossing areas along the Mersin-Adana-Gaziantep High Standard Railway Project route are 

given below. 

Impact: In case the bridge construction piers are built inside the stream bed or on the 

coastal part, excessive sediment loading and destruction of the aquatic ecosystem 

may occur during construction. Downstream and in working areas, the spawning 

grounds of fish may be destroyed. Excessive sediment loading can block the fish's 

gills, hindering their respiratory function. 

April, May and June are the breeding seasons of aquatic organisms. During these 

periods, interference with aquatic systems should be avoided. The sediment that will 

be mixed with the stream as a result of an intervention to be made in these months 

may cause some negativities. 

Interventions to be made will cause an increase in the sediment load of the 

river/creek systems. Especially in rainy periods, the increase in sediment due to 

erosion is very high and aquatic organisms are used to this seasonally. There will be 

no interference to the stream bed under normal operating conditions. However, 

sedimentation that may occur as a result of unexpected effects may have some 

negative consequences. This increase in sediment has a particularly negative effect 

on fish. The sediment flowing to the lower parts of the activity area damages the gills 

of the fish and deaths may occur due to insufficient respiration. Malnutrition and 

growth disorders can also be seen. In addition, undesirable results can be seen in 

terms of aquatic plants and phytoplanktonic organisms that cannot photosynthesize 

because intense sedimentation prevents sunlight from entering the water body for a 

certain period of time. 

If the construction activities are carried out in the water body without changing the 

river bed, the use of sediment traps gives positive results. Apart from this, if it is 

necessary to intervene in the bed, it should be preferred to work on dry ground by 
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changing the bed of the rivers and streams where the transitions will take place. If the 

geographical conditions allow, work should be done on dry ground by changing the 

direction of the river and stream in the transition zone. In this way, no damage will be 

done to the downstream part of the river and stream systems. After the transition 

process is completed, the flow direction of the river and stream should be given back 

to its old bed. 

Sediment traps made of some kind of geo-textile or more effective materials have a 

filter feature. This material will minimize the effects of downstream aquatic life as a 

result of sediment overload.  

Impact: Activities to be carried out during the breeding season (April-June) of species 

belonging to the Cyprinidae family may have adverse effects. 

First of all, it is recommended that no work should be done in these periods (April-

June) that would interfere with the river and stream bed. If it is obligatory to work in 

these periods, some sensitivities of the region to be studied should be taken into 

consideration. The bottom structure of the places where large river crossings will be 

made is muddy, pebbly, sandy and the coastal parts are covered with macrophytes. 

These environments can be suitable spawning grounds for fish. If there is no direct 

impact on these spawning areas in the activity zone, it will not be a significant 

problem. 

Most of the sampling points have suitable ground structure in terms of fish species 

and spawning areas. In addition, the presence of macrophytes in the coastal areas 

has suitable habitats for fish to use these areas as shelter, feeding and spawning 

areas. For this reason, all necessary precautions should be taken in order not to 

interfere with the aquatic systems during the specified breeding periods. 

Impact: Construction works to be carried out at the crossing point may cause the 

destruction of benthic organisms. 

The works in the river crossing areas will have an impact on the benthic system, but 

the system will be able to recover itself in a short time. The bottom structure of the 

sections where the transitions will be made consists of mud, small and large pebbles 

and large rock blocks. Rebuilding the same ground structure after construction will 

create a suitable habitat for benthic organisms to use this area again. 

After the bridge construction works are completed at the aquatic working points, if any 

intervention has been made to the aquatic ecosystem, re-establishing the same 

ground structure is sufficient for benthic organisms to use this area again. 

Accordingly, the bottom structure of the transition zone should be restored to its 

natural state by laying the same material shortly after the work is completed. 
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First of all, in all transition zones, the surface sediment to be extracted from the works 

in the area where the activity is carried out should be stored in a separate zone. After 

the works are finished, this material should be laid on the bottom of the river/stream 

again. After the work is completed, the bottom structure of the aquatic areas should 

be laid again on the intervened area and eco restoration should be carried out. The 

dominant ground structure in all stations is a mud and loamy bottom structure. 

However, pebbly and stony ground structures were also observed. 

Thus, a suitable environment will be created again for the development of benthic 

organisms that were removed from the environment during the activity in the 

transition zone. 

Impact: Destructions will occur in the riparian vegetation in the bank areas during the 

works. 

The riparian vegetation of many sampled transition areas is strong, with 

predominantly willow trees and in some places small reeds. Machinery to be used in 

construction works should not go beyond a certain route and unnecessary destruction 

should not be allowed. Because the strong vegetation in the riparian area is also 

important for many terrestrial ornganisms, especially amphibians and reptiles. In 

addition, plant communities and stony areas in riparian vegetation are suitable 

habitats for many organisms. In this regard, due to the dense bank vegetation of 

some stream and river systems, which are also given in the habitat descriptions, 

special attention should be paid during the breeding season. In areas where 

intervention is inevitable, it will be important to take the precautions defined in the 

flora section regarding these areas. 

Impact: Deterioration of bank stability may occur. 

The transition zones in the stream/river systems of the Train Line do not have steep 

slopes and the riparian vegetation is relatively well known and therefore there is no 

bank zone that could cause erosion. However, necessary information and warnings 

should be given to the relevant personnel so that the machines to be used do not 

cause bank disruption. In addition, after the completion of the transition construction, 

reinforcement works with rock blocks should be carried out to ensure the stability of 

the bank area. 

Impact: Impact on endemic and high conservation status fish species living in aquatic 

ecosytems along the route. 

There are 15 different fish taxa that are endemic in the stations where the study was 

carried out. Some of these species are wide-spread endemic species, and some are 

regional endemic species. 
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The Train Line works are expected to have a temporary impact in the aquatic 

transition areas, especially during the construction phase, and it is not thought that it 

will have a negative impact in terms of species with high conservation status and 

endemic species during the operation phases. These impacts will not cause a 

significant negative impact on the availability and population densities of these fish 

species if necessary precautions are taken. 

In case the works will interfere with the river/Stream bed, the effects on protected and 

endemic species will be minimal by taking the precautions described above. 

As long as there is no direct intervention to the aquatic systems during the construction 

works of the MAG Train Line project, none of these effects may be seen. However, the 

evaluations were made considering the worst-case scenario. 

All adverse developments that may occur to the creek and riverbed during construction will 

be seen for a short time and cause temporary effects. All of the aquatic ecosystems studied 

are dynamic and healthy ecosystems that can tolerate these temporary negativities if 

necessary precautions are taken. 

The effects of the activity on aquatic habitats and the precautions to be taken are defined in 

this report. However, it is also important to monitor the presence and population status of fish 

species. In this context, the recommended action plan for the works on the entire line is given 

in Table 5-1. 

The monitoring program for aquatic ecosystems and their living creatures, especially 

endemic species, should be planned twice a year. The effects of the activity on aquatic 

habitats should be observed and reported during the construction period and for two years 

after the start of operation. Monitoring of possible effects on the availability and population 

status of fish species and taking precautions should be carried out by a Hydrobiologist. 

For freshwater ecosystems, the monitoring program should basically include water quality, 

flow and freshwater biodiversity (Table 13). 

On the basis of the impacts described above, the timing, problems and precautions related to 

the construction works on the Train Line creek and river crossing systems are given in  

Table 5-1. 
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Table 5-1. Action Plan for Conservation of Fish Species 

Biodiversity Component Objective Action Timeline 
Responsibility / 
Partnership 

Indicator 

Fish Species 

No net loss of populations or 
habitats of the species 

Limiting project activities to 
designated areas to avoid direct 
impacts 

During 
construction and 
operation 

Investor / Contractor / 
Hydrobiologist 

No direct impact on fish 
populations 

Monitoring the presence and 
population status of aquatic 
environments downstream of the 
project site 

During 
construction and 
operation 

Investor / Contractor / 
Hydrobiologist 

Conservation of species and 
population status during 
operation 
 
Positive results in monitoring 
reports 

All personnel are aware of the 
importance of the conservation 
of fish species 

Informing and training of project 
personnel 

During 
construction and 
operation 

Investor / Contractor / 
Hydrobiologist 

Number of trained personnel, 
written informative documents 
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Table 5-2. Aquatic Ecosystem Monitoring Program 

Monitoring species Monitoring Method Reasons for Monitoring Monitoring Period 
Monitoring 

Stations 
Monitoring 

Parties 

What? How? Why? When? Where? Who? 

All Fish Types 

Fish sampling will be done in certain 
areas with Standard Methods. 
 
Species and population densities to 
be determined 
 
Aquatic habitats that make up their 
habitats will be defined 

They are nationally or 
internationally protected 
species. 
 
They are at the top of the 
food pyramid. 
 
There is a decreasing trend in 
population status. 

under construction 
Twice a year (May and 
October) 
 
Operational Phase 
Twice a year (May and 
October) 
at least 2 years 

Aquatic_1  
Aquatic_3 
Aquatic_4 
Aquatic_6 
Aquatic_8 
Aquatic_9 
Aquatic_11 
Aquatic_15 

Hydrobiologist 
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Table 5-3. Problems and precautions that may occur with the study 

TARGET GROUP 

TIME 

PROBLEM PRECAUTION November-
January 

February 
March 

April - 
June 

July- 
October 

Benthic Organisms 

        Benthic organisms will be harmed due to 
the activities to be carried out at the 
river/stream crossing points and the 
intervention to the river bed. 

After the construction activities are completed, 
a mixture of mud, mud, small and medium-
sized pebbles and stones with the 
characteristics of the system should be laid on 
the treated ground. 

Fish Species 

        Activities to be carried out especially in 
the spring periods, during the breeding 
periods of aquatic organisms, especially 
fish (April-June), may have negative 
effects. 

It is recommended not to conduct any studies 
during the breeding season of aquatic 
organisms (April-June). Areas of activity 
should be limited in transition zones and 
coastal vegetation should not be damaged 
unnecessarily. In-water and above-water 
vegetation areas and small gravel areas in the 
study areas are important as they are possible 
breeding grounds for fish. 

All Aquatic Creatures 

        Interventions to the aquatic environment 
in transition zones will cause dense 
sedimentation to flow downstream.. 

Sediment traps should be used in order to 
prevent the negative impact of the sediment 
that will be generated by construction 
activities. Apart from this, it should be 
preferred to work on dry ground by changing 
the bed where the water flows in rivers and 
streams where there will be transitions. 

Riparian Vegetation 

        During the works, destructions will occur 
in the riparian vegetation in the bank 
areas. 

Machinery to be used in construction works 
should not go beyond a certain route and 
unnecessary destruction should not be 
allowed. Because these macrophytes and 
stony areas in the water are suitable habitats 
for fish eggs. 

Bank Stability (Erosion) 
        Deterioration of coastal stability may be 

observed. 
In order to ensure the stability of the coast, it 
is necessary to carry out reinforcement works 
with certain rock blocks. 

       
  Work can be done    

 
  Work can be done but attention should be paid to riparian vegetation  
  No work should be done, it is the breeding period of aquatic organisms.  
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General Features of the Stations  
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Sampling Point Aquatic_1 

Basin East Mediterranean 

River/Stream Deliçay 

MAGHTH Kilometer 7+523  

Coordinates 651728.55 D 4078838.22 K 

Field Photo 

 

EUNIS Habitat Type C2.5: Temporary running waters 

Habitat Features Although it is a wide creek bed, there is very little water flow during 
the sampling period. Even from 100 m above the transition zone, the 
stream bed was dry. Just after the bridge, the water returning from 
the agricultural irrigation brought by pipe from the agriculture fields 
feeds the stream. In this section, where the bridge works have been 
completed, a temporary bridge has been built over the stream bed 
and vehicles still use it for crossing. Fish have been caught in areas 
with water, and the bottom structure of the stream is mud and 
muddy. Reedy areas in ripariyan areas attract attention. 

Visual Water Quality Good Moderate Bad Very Bad 

 X   

Riparian Vegetation Bank stabilization has deteriorated and there are dense reeds areas 
close to the water. 

Current Situation in 
the Transition Area 

Bridge works have been completed by making important 
interventions to the river bed. 
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Sampling Point Aquatic_2 

Basin East Mediterranean 

River/Stream Irrigation Canal 

MAGHTH Kilometer 19+458 

Coordinates 662494.98 D 4083840.59 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing watercourses 

Habitat Features It is a concrete canal built for irrigation purposes. It is an 
artificial aquatic area, which has no natural features and is 
completely covered with concrete. It is an artificial habitat 
where aquatic food chain elements do not function 
properly. 

Visual Water Quality Good Moderate Bad Very Bad 

 X   

Riparian Vegetation The riparian area is covered with concrete and there are 
ruderal herbaceous plant communities right next to it. 

Current Situation in the 
Transition Area 

The bridge construction works on this section have been 
completed. 
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Sampling Point Aquatic_3 

Basin East Mediterranean 

River/Stream Tarsus Stream 

MAGHTH Kilometer 28+000 

Coordinates 668610.99 D 4089355.47 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing 
watercourses 

Habitat Features It has a wide bed and the bottom structure consists of 
sand, stone and gravel areas. Since the amount of 
water is low, the current is also low, but large areas of 
water are observed in stagnant and deep parts. In 
some parts, it is dense in reed areas close to the 
bank. 

Visual Water Quality Good Moderate Bad Very Bad 

 X   

Riparian Vegetation The bank structure has a stable structure away from 
the effect of erosion. Willow and poplar trees are 
observed in the garden areas. Riparian areas are 
under the pressure of urbanization. 

Current Situation in the 
Transition Area 

Bridge construction work has been completed.  
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Sampling Point Aquatic_4 

Basin East Mediterranean 

River/Stream Küskün Stream 

MAGHTH Kilometer 34+166 

Coordinates 674531.43 D 4090697.69 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing 
watercourses 

Habitat Features Although it is a dry period, there is a high amount of 
water in the stream bed. The bank areas are covered 
with dense reeds and the bottom part of the stream 
consists of mud, fine gravel, stones and rocky areas. 

Visual Water Quality Good Moderate Bad Very Bad 

 X   

Riparian Vegetation The riparian area is predominantly covered with annual 
herbaceous plants, the slope is low and the effect of 
erosion is not observed. 

Current Situation in the 
Transition Area 

Bridge crossing works in this section have been 
completed. 
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Sampling Point Aquatic_5 

Basin Seyhan River Basin 

River/Stream Irrigation Canal 

MAGHTH Kilometer 353+000 

Coordinates 689707.78 D 4095656.76 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing 
watercourses 

Habitat Features It is a large irrigation canal and a significant portion of 
the canal is filled with water during sampling. All sides 
of the channel are covered with concrete and the 
aquatic ecosystem is not healthy. 

Visual Water Quality Good Moderate Bad Very Bad 

X    

Riparian Vegetation The area behind the concrete channel is dominated by 
annual plants and there are also few trees. 

Current Situation in the 
Transition Area 

Channel transition works have been completed. 
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Sampling Point Aquatic_6 

Basin Seyhan River Basin 

River/Stream Seyhan River 

MAGHTH Kilometer 371+485 

Coordinates 707804.07 D 4098186.90 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing 
watercourses 

Habitat Features The bank structure of the transition zone of the 
Seyhan River, located in the city center, is completely 
covered with concrete. Due to a regulator 
downstream of the transition zone, the water is 
inflated and the depth is quite high. The bottom part 
of the river consists of mud fields. 

Visual Water Quality Good Moderate Bad Very Bad 

 X   

Riparian Vegetation The bank areas are completely concreted and 
surrounded by artificial environments brought by 
urbanization. For this reason, the riparian area and 
vegetation have also disappeared. 

Current Situation in the Transition 
Area 

No work has been carried out on the construction of 
the river crossing. 
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Sampling Point Aquatic_7 

Basin Seyhan River Basin 

River/Stream Seasonal Stream 

MAGHTH Kilometer 390+515 

Coordinates 726383.56 D 4094737.39 K 

Field Photo 

 

EUNIS Habitat Type C2.5: Temporary running waters 

Habitat Features It is a seasonal creek station where there is no flow in 
the stream bed. The stream bed is small and no 
aquatic biota development was observed during the 
sampling period. 

Visual Water Quality Good Moderate Bad Very Bad 

    

Riparian Vegetation There is a highly sloping riparian area and the 
vegetation is also quite poor. 

Current Situation in the Transition 
Area 

It was observed that within the scope of the transition 
works, large rock blocks were placed in the stream 
bed and the works were started. 
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Sampling Point Aquatic_8 

Basin Ceyhan River Basin 

River/Stream Ceyhan River 

MAGHTH Kilometer 406+324 

Coordinates 740842.93 D 4097587.13 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing watercourses 

Habitat Features There is a very large river bed and the bottom structure consists 
predominantly of mud and sand areas. In addition, gravel and 
stony areas are also seen. It has been observed that the current 
is high enough to fill the river bed. 

Visual Water Quality Good Moderate Bad Very Bad 

 X   

Riparian Vegetation It has a bank structure formed by poplar and willow trees and 
with a slight slope. There are intensive agricultural areas just 
behind the riparian area. 

Current Situation in 
the Transition Area 

No activity related to construction works was observed. 
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Sampling Point Aquatic_9 

Basin Ceyhan River Basin 

River/Stream Karasu Stream 

MAGHTH Kilometer 435+100 

Coordinates 233389.72 D 4106112.05 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing watercourses 

Habitat Features A healthy aquatic ecosystem environment has been 
observed and the bottom part is predominantly composed of 
sand areas. Gravel and stony areas also form the other 
bottom structure. Although the amount of water is low and 
the flow rate is slow, suitable habitats especially for fish were 
observed. 

Visual Water Quality Good Moderate Bad Very Bad 

X    

Riparian Vegetation Riparian vegetation is not strong, annual herbaceous plants 
are dominant, bank slope is relatively low. 

Current Situation in the 
Transition Area 

Bridge construction works for the crossing of the stream in 
the study area have been completed. 
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Sampling Point Aquatic_10 

Basin Ceyhan River Basin 

River/Stream Irrigation Canal 

MAGHTH Kilometer 447+000 

Coordinates 245248.05 D 4106505.22 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing 
watercourses 

Habitat Features It is a large irrigation channel and there is no natural 
habitat. At this station, there are no natural aquatic 
habitats and organisms, and all sides of the canal are 
covered with concrete. 

Visual Water Quality Good Moderate Bad Very Bad 

 X   

Riparian Vegetation The riparian area is covered with concrete and there 
is no riparian area with natural features. 

Current Situation in the Transition 
Area 

The construction works for the passage of the 
irrigation canal have been completed. 
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Sampling Point Aquatic_11 

Basin Ceyhan River Basin 

River/Stream Akçasu Stream 

MAGHTH Kilometer 16+629 

Coordinates 260634.37 D 4112545.26 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing 
watercourses 

Habitat Features The bottom of the stream consists of small pebbles 
and rocky areas. Sand deposits are observed in the 
parts where the water gets deeper. In areas where 
the water stagnates, the proportion of aquatic plants, 
especially reeds, increases. 

Visual Water Quality Good Moderate Bad Very Bad 

 X   

Riparian Vegetation Riparian vegetation is strong and reeds and willow 
trees are dominant. The bank slope is low and the 
erosion effect is low due to the strong vegetation. 

Current Situation in the Transition 
Area 

Construction works for the passage of the stream in 
the study area have not started. 



Mersin-Adana-Gaziantep High Standard Railway Project  

Hydrobiological Studies Report 

 

Draft Raport November 2021 

Project No: 21/024 74 / 95 

 

Sampling Point Aquatic_12 

Basin Ceyhan River Basin 

River/Stream Seasonal Stream 

MAGHTH Kilometer 31+345 

Coordinates 263265.48 D 4122086.99 K 

Field Photo 

 

EUNIS Habitat Type C2.5: Temporary running waters 

Habitat Features It is a seasonal creek with a small bed and was 
observed as completely dry during the sampling 
period. 

Visual Water Quality Good Moderate Bad Very Bad 

    

Riparian Vegetation Riparian vegetation is relatively weak and is under the 
pressure of agricultural areas. 

Current Situation in the Transition 
Area 

In this section, the train line passes through the 
tunnels. 
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Sampling Point Aquatic_13 

Basin Ceyhan River Basin 

River/Stream Seasonal Stream 

MAGHTH Kilometer 33+745 

Coordinates 265516.89 D 4123208.2 K 

Field Photo 

 

EUNIS Habitat Type C2.5: Temporary running waters 

Habitat Features It is a seasonal stream that is completely dry during 
the sampling period. The bottom part is covered with 
small stones and agricultural areas are dominant in 
the close parts. 

Visual Water Quality Good Moderate Bad Very Bad 

    

Riparian Vegetation Riparian vegetation is weak and under the pressure of 
agricultural areas. 

Current Situation in the 
Transition Area 

In this section, the train line passes through the 
tunnels. 
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Sampling Point Aquatic_14 

Basin Ceyhan River Basin 

River/Stream Düziçi Stream 

MAGHTH Kilometer 41+692 

Coordinates 272588.36 D 4122649.7 K 

Field Photo 

 

EUNIS Habitat Type C2.5: Temporary running waters 

Habitat Features Due to seasonal conditions and irrigation period, the 
stream has completely dried up. In this section where 
the line will pass, the bottom and sides of the stream 
have been completely concreted and canalized. In this 
environment, it is observed that the natural 
characteristics have been lost. 

Visual Water Quality Good Moderate Bad Very Bad 

    

Riparian Vegetation The transition section is completely canalized and 
there is no riparian area. 

Current Situation in the 
Transition Area 

There is no construction work for the bridge crossing 
in the area. 
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Sampling Point Aquatic_15 

Basin Ceyhan River Basin 

River/Stream Akçasu Stream 

MAGHTH Kilometer 51+443 

Coordinates 277435.76 D 4117583.13 K 

Field Photo 

 

EUNIS Habitat Type C2.3: Permanent non-tidal, smooth-flowing 
watercourses 

Habitat Features There is a very low flow of water at the sampling point, 
and the bottom part is predominantly composed of 
sand areas. 

Visual Water Quality Good Moderate Bad Very Bad 

 X   

Riparian Vegetation There is a sloping riparian area dominated by willow 
and, to a lesser extent, poplar trees. 

Current Situation in the 
Transition Area 

The train line passes 70 m north of this station and 
does not cross the stream. This station was 
investigated as a checkpoint near the train line. 
Therefore, there will be no bridge crossing work in this 
section. 
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Sampling Point Aquatic_16 

Basin Ceyhan River Basin 

River/Stream Atmalı Stream 

MAGHTH Kilometer 86+157 

Coordinates 308572.05D 4116525.32 K 

Field Photo 

 

EUNIS Habitat Type C2.5: Temporary running waters 

Habitat Features It was observed that there was no flow in the 
stream during the sampling period and it was 
completely dry. It has a wide stream bed and its 
bottom part is covered with large rock blocks. 

Visual Water Quality Good Moderate Bad Very Bad 

    

Riparian Vegetation There is a weak riparian area formed by agriculture 
fields. 

Current Situation in the Transition 
Area 

No construction work was observed in the sampling 
area. 
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Appendix - 2 

Algal Species in the Study Areas 
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Table. Freshwater Algae according to Basin 

  
Doğu Akdeniz 

Havzası 
Seyhan Nehir 

Havzası 
Ceyhan Nehir 

Havzası 

BACILLARIOPHYTA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Achnanthes sp. * * * 

A. affinis Grun. * *   

A. lanceolata (Breb.) Grun.     * 

A. microcephala Kütz.   * * 

A. minutissima Kütz.     * 

Amphiprora alata Kütz. *   * 

Amplipleura pellucida Kütz.   *   

Amphora sp. * *   

A. coffeaeformis Ag.   * * 

A. commutata Grun. *     

A. ovalis Kütz. * * * 

A. venata Kütz.     * 

Anomoeoneis costata (Kütz) Hust. * * * 

A. sphaerophora (Ehr.) Pf. * * * 

Asterionella formasa Hass.   * * 

Bacillaria paradoxa Gmelin   * * 

Caloneis alpestris (Grun.) Cl. * *   

C. amphisbaena (Bory.) Cl.   * * 

C. bacillum (Grun.) Cl. * * * 

C. permagna (Bailey) Cl. *   * 

C. silicula (Ehr.) Cl.   *   

Campylodiscus nobilis   *   

Ceratoneis arcus Kütz. *   * 

Cocconeis pediculus Ehr.   * * 

C. placentula Ehr. * * * 

C. scutellum     * 

C. bodanica Eulenst.   * * 

C. comta (Ehr.) Kütz.   * * 

C. kützingiana Thwaites *   * 

C. meneghiniana Kütz. * * * 

C. ocellata Pantocksek * * * 

Cymatepleura elliptica (Breb.) W. S. * * * 

C. solea (Breb.) W. S.   * * 

Cymbella affinis Kütz. * * * 

C. caespitosa (Kütz.) Grun.     * 
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Doğu Akdeniz 

Havzası 
Seyhan Nehir 

Havzası 
Ceyhan Nehir 

Havzası 

C. cistula (Hemprich) Grun. * * * 

C. cymbiformis (Ag.) V. H.   * * 

C. ehrenbergii Kütz. *     

C. lanceolata (Ag.) Ag.   * * 

C. microcephala Grun.      * 

C. minuta Hilse ex. Rabh.   *   

C. parva (W.S.) Cl.   * * 

C. prostrata (Berk.) Cl. * * * 

C. tumida (Breb.ex.Kütz.) V. H. * *   

C. turgida (Gregory) Cl.       

C. ventricosa Kütz. * * * 

Denticula elagans Kütz.   *   

D. anceps (Ehr.) Grun.     * 

D. elliptica (Kütz.) Cleve   * * 

D. hiemale (Lyng.) Herbeig   * * 

D. vulgare Bory.   * * 

Didymosphenia geminata (Lyng.) Sch.   * * 

Diploneis elliptica (Kütz.) Cl.     * 

D. ovalis (Hilse) Cl. *   * 

Epithemia adnata (Kütz.) Breb.   * * 

E. argus Kütz. * * * 

E. sorex Kütz. * * * 

E. turgida (Ehr.) Kütz.   * * 

Fragilaria brevistriata Grun.   * * 

F. capucina A. V.H.  *   * 

F. contruens (Ehr.) Grun. * * * 

F. pinnata Ehr.   *   

Fragilaria vaucheriae (Kütz.) Peters. * * * 

Frustulia rhomboides (Ehr.) de Toni *     

Gomphonema abbreviatum Ag., Kütz.   * * 

G. acuminatum Ehr. * * * 

G. affine Kütz.   * * 

G. angustatum (Kütz.) Rabh.   * * 

G. augur Ehr.     * 

G. constrictum Ehr. * * * 

G. gracile Ehr. * * * 
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Doğu Akdeniz 

Havzası 
Seyhan Nehir 

Havzası 
Ceyhan Nehir 

Havzası 

G. intricatum Kütz. *   * 

G. lanceolatum Ehr.   *   

G. olivaceum (Lyng.) Kütz. * * * 

G. parvalum Kütz. * * * 

G. turuncatum Ehr.   * * 

Gyrosigma acuminatum (Kütz.) Rabh. * * * 

Hannaea arcus (Ehr.)   * * 

Melosira granulata (Ehr.) Ralfs. * * * 

M. varians C.A. Ag. * *   

Mastogloia braunii   * * 

M. elliptica Ag.   * * 

M. smithii Thwaites      * 

Meridion circulare (Grev.) Ag. * *   

N. capitata Ehr.   * * 

N. cari Ehr.     * 

N. cincta (Ehr.) Kütz. * * * 

N. cryptocephala Kütz.  * * * 

N. cuspidata (Kütz.) Kütz. * * * 

Navicula gracilis Ehr.     * 

N. graciloides A. Mayer     * 

N. mutica Kütz.   * * 

N. nivalis (Ehr.) *     

N. oblonga Kütz.   * * 

N. pupula Kütz.     * 

N. radiosa Kütz.   * * 

N. tripunctata (O.F. Müll.) Bory   * * 

Nitzschia sp. * * * 

N. acicularis W. S.   *   

N. amphibia Grun. *   * 

N. angustata (W. S.) Grun. * * * 

N. filiformis (W. S.) Hust. * *   

N. frustulum (Kütz.) Grun.     * 

N. gracilis Hantz.   *   

N. linearis W. S.     * 

N. palea (Kütz.) W. S. *   * 

N. punctata (W. S.) Grun. * *   
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Doğu Akdeniz 

Havzası 
Seyhan Nehir 

Havzası 
Ceyhan Nehir 

Havzası 

N. sigma (Kütz.) W. S. * *   

N. sigmoidea (Ehr.) W. S. * * * 

N. spectabilis (Ehr.) Ralfs.     * 

N. tryblionella Hantz.   * * 

Pinnularia biceps Greg.     * 

P. borealis Ehr. * *   

P. brebissionii (Kütz.) Rabh. * * * 

P. gibba Ehr.     * 

P. microstauron (Ehr.) Cl. * * * 

P. viridis (Nitz.) Ehr. * * * 

Rhoicosphenia curvata (Kütz.) Grun. * * * 

Rhopalodia gibba (Ehr.) O. Müll.  * * * 

R. gibberula (Ehr.) O. M.   * * 

Stauroneis anceps Ehr. *   * 

Stauroneis smithii Grun. * *   

Stephanodiscus astraea Grun.   *   

Surirella angustata Kütz.     * 

S. biseriata Breb.   * * 

S. linearis W. S. * *   

S. ovalis Breb. *   * 

S. ovata Kütz.   * * 

S. tenuis Mayer   *   

Synedra capitata Ehr. * * * 

Ulnaria ulna (Nitzsch) Ehr. * * * 

CHLOROPHYTA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

Asteriococus limneticus   *   

Botryococcus braunii Kütz. *     

Carteria sp.   * * 

C. klepsii  *     

C. globosa   * * 

Cerasterias staurasroides W. and W.   *   

Chlamydomonas sp. * * * 

C. globosa Snow.   * * 

C. polypyrenoideum Pr. *     

Chlorhormidium flaccidium (A. Br.) Fo.   *   

Chlorella sp. * * * 
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Doğu Akdeniz 

Havzası 
Seyhan Nehir 

Havzası 
Ceyhan Nehir 

Havzası 

Chlorella ellipsoidea Gernech.   *   

Cladophora sp. * * * 

C. fracta (Dillw.) Kütz. * * * 

C. glomerata (L.) Kütz. *     

C. acicularis * *   

C. microporum * * * 

C. parvulum Naeg.   * * 

C. rostratum Ehr. * *   

Coealastrum sp. *     

C. microporum Naeg.   * * 

Cosmarium sp. * * * 

Cosmarium abbreviatum Racib.   *   

C. formosolum Hoff. * * * 

C. granatum Brew. * * * 

C. obtusatum (Sch.) Sch. * *   

C. punctulatum Breb. *     

Crucigenia apiculata (Lemm.) Kom.     * 

C. irregularis Wille    *   

Euastrum insulare (Wittr.) Roy.   * * 

Eudorina sp. * * * 

Eudorina elegans Ehr.     * 

Kirchneriella sp. * * * 

Kirchneriella lunaris (Kirch.) Moeb.   *   

Mougeotia sp. * * * 

M. genflexa     * 

Oedogonium sp. * * * 

Oocystis sp. * *   

O. borgei Snow.   * * 

O. crassa Wittrock. * *   

O. elliptica W. West. * * * 

O. solitaria Wittrock.   *   

Pandorina morum Bory.   * * 

Pediastrum sp.     * 

P. boryanum (Turp.) Mene. * * * 

P. dublex Meyen. * * * 

P. simplex Meyer    *   
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Doğu Akdeniz 

Havzası 
Seyhan Nehir 

Havzası 
Ceyhan Nehir 

Havzası 

Scenedesmus sp. * * * 

Scenedesmus acuminatus (Lage.) Cho. * * * 

S. acutus Meyen. *   * 

S. bijuga (Turp.) Lagerh. * *   

S. ecornis (Ralfs.) Chod. * * * 

S. disciformis (Chod.) Fott. * * * 

S. opoliensis P. Richt.   *   

S. quadricauda (Tur.) Bre. * * * 

Spirogyra sp. * * * 

S. granulata Jao.   *   

S. rivularis     * 

S. varians (Hass.) Kütz . * *   

S. weberi Kütz.   * * 

S. gracile Ralfs.   *   

Stigeoclonium sp. * *   

Tedraedron minimum (A. Braun) Han. * * * 

T. trigonum (Naeg.) Hans.   * * 

Ulotrix sp.   * * 

U. variabilis Kütz. *   * 

U. zonata (Web. and Mohr.) Kütz. *     

Zygnema sp. * * * 

Z. pectinatum (Vauc.) Agard.     * 

CYANOBACTERIA       

Anabaena sp. * * * 

Anabaena affinis Lemm.   * * 

A. flos-aquae (L.) Breb. *     

A. spiroides Kleb.   * * 

Aphanizomenon sp.     * 

Aphanocapsa sp.   * * 

A. biformis Braun. *   * 

Chroococcus sp. * * * 

C. minutus (Kütz.) Naeg.   * * 

C. turgidus (Kütz.) Naeg. * *   

Coelosphaerium sp.   *   

Cylindrospermum majus Kütz.   *   

Gleocapsa sp. * * * 
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G. aponina  Kütz.   *   

Lyngbya hieronymusii Lemm.   * * 

Merismopedia sp. * * * 

M. glauca (Ehr.) Naeg.   *   

M. punctata Meyen.   * * 

M. tenuissima Meyen      * 

Microcystis sp. * * * 

M. aeruginosa Kütz.   *   

M. flos-aquae (Wit.) Elan.     * 

Nodularia sp.   * * 

Nostoc sp. * *   

N. commune   * * 

Oscillatoria sp. * * * 

O. amphibia Agardh * * * 

O. brevis (Kütz.) Gomont   * * 

O. formasa Bory. * * * 

O. limnetica Lemm.   * * 

O. limosa (Roth.) Ag. * * * 

O. rubescens Gom. * * * 

O. subbrevis    *   

O. tenuis Ag. * * * 

Spirulina sp.   * * 

S. laxissima  *     

S. major Kütz. * * * 

Tetrapedia sp.   *   

EUGLENOZOA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

Euglena sp. * * * 

Euglena acus  * *   

E. gracilis Klebs.   * * 

E. minuta Presc.     * 

E. oxyuris Sch. * * * 

E. polymorpha Dang.   * * 

E. viridis * * * 

Lepocinclus acuta Presc.   *   

Phacus acuminatus Stok.   *   

P. caudatus Hüb.   *   
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P. curvicauda Suriv.   * * 

Trachelomonas sp. * * * 

T. hispidata (Perty.) St.   *   

T. volvocina Ehr.     * 

MIOZOA                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

Ceratium sp. * * * 

C. hirundinella (Müll) Sch.   *   

Gymnodinium sp.   * * 

Peridinium sp. * * * 

P. cinctum * * * 

P. incospicium   *   
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Appendix - 3 

Zoooplanktonic Organisms in the 
Study Areas 
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Table. Zooplanktonic Organisms Detected by Study Basin 

  
Doğu Akdeniz 

Havzası 
Seyhan Nehir 

Havzası 
Ceyhan Nehir 

Havzası 

ROTİFERA        

Anuraeopsis fissa (Gosse)   *   

Ascomorpha ovalis Bartsch *   * 

Brachionus angularis Gosse *   * 

Brachionus calyciflorus Pallas * * * 

Brachionus plicatilis O. F. M. *     

Brachionus caudatus Ehrenberg   * * 

Brachionus urceolaris O. F. M. * * * 

Cephalodella gibba (Ehrenberg)     * 

Collotheca pelagica Seligo * *   

Euchlanis opoliensis Gosse   *   

Hexarthra fennica Levander   * * 

Keratella cochlearis (Gosse) *   * 

Keratella tecta (O. F. M.)   * * 

Keratella tropica (Apstein)   *   

Lecane bulla (Gosse)   *   

Lecane luna (O. F. M.) * *   

Lecane hamata (Stokes) * * * 

Lecane closterocerca (Gosse)   *   

Lephocharis salpina (Ehrenberg)   * * 

Polyarthra dolichoptera Idelson * * * 

Rotaria neptunia Ehrenberg *     

Rotaria rotatoria Pallas   * * 

Synchaeta pectinata Ehrenberg *   * 

Synchaeta stylata Wıerzejski *     

Trichocerca similis   * * 

CLADOCERA        

Bosmina longirostris (Müller, 1785) * * * 

Diaphanosoma birgei * * * 

Simocephalus vetulus (O.F.Müller,1776)     * 

Moina micrura   *   

Ceriodaphnia pulchella Müller, 1867   *   

Disparalona rostrata   * * 

Chydorus latus Sars, 1862     * 

Alona rectangula Sars, 1862 * * * 
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COPEPODA         

Arctodiaptomus denticornis   *   

Cyclops abyssorum G.0.5ars, 1863      * 

Cyclops vicinus Uljanin, 1875 * * * 

Eucyclops serrulatus (Fischer, 1851 )  * * * 

Mesacyclops leucarti    *   
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Appendix - 4 

Benthic Organisms in the Study 
Areas 
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Table. Benthic Organisms Detected in the Basin of the Train Line Route 

  
Doğu Akdeniz 

Havzası 
Seyhan Nehir 

Havzası 
Ceyhan Nehir 

Havzası 

ŞUBE: MOLLUSCA       

Sınıf: Gastropoda       

Familya: Neritidae       

Theodoxus sp. * * * 

Familya: Melanopsidae       

Melanopsis sp. *   * 

Familya: Physidae       

Physa sp. * * * 

Physella acuta *     

Familya: Lymnaeidae       

Lymnae sp.   * * 

Galba sp.   * * 

Galba truncatula *     

Radix ovata * * * 

Radix labiata *     

Familya: Planorbidae       

Gyraulus sp.   * * 

Gyraulus piscinarum *     

Familya: Succineidae       

Oxyloma elegans * *   

Familya: Hydrobiidae       

Pseudamnicola sp.   * * 

Sınıf: Bivalvia       

Familya: Unionidae       

Unio crassa * * * 

Unio delicatus   * * 

Familya: Sphaeriidae       

Pisidium sp.   * * 

Familya: Cyrenidae       

Corbicula sp. * * * 

Corbicula fluminalis     * 

ŞUBE: ANNELIDA       

Sınıf: Clitellata       

Familya: Lumbriculidae       

Lumbriculus sp. * * * 

Familya: Hirudinidae       
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Doğu Akdeniz 

Havzası 
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Havzası 
Ceyhan Nehir 
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Hirudo sp. * * * 

ŞUBE: PLATYHELMINTHES        

Sınıf: Tricladida       

Familya: Planariidae       

Planaria sp. * * * 

Sınıf: Oligochaeta       

Familya: Naididae       

Dero digitata * * * 

Tubifex tubifex * * * 

Potamothrix sp. * * * 

Limnodrilus sp.  *   * 

ŞUBE: ARTHROPODA         

Sınıf: Malacostroca        

Familya: Atyidae       

Atyaephyra desmarestii   *   

Familya: Gammaridae       

Gammarus sp. * * * 

Familya: Asellidae       

Asellus aquaticus * * * 

Familya: Potamidae       

Potamon sp. * * * 

Sınıf: Insecta        

Takım: Diptera        

Familya: Chironomidae        

Tanypus puctipennis  * * * 

Procladius sp.       

Chironomus sp. *   * 

Chironomus plumosus  * * * 

Chironomus anthracinus    * * 

Cryptochironomus sp.  * * * 

Paracladopelma sp  *   * 

Micropsectra sp.  * * * 

Ablabesmyia sp.   *   

Familya: Culicidae       

Culex sp. * * * 

Anopheles * * * 
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Familya: Simuliidae       

Simulium sp. * * * 

Simulium vittatum     * 

Familya: Tabanidae       

Tabanus sp. * * * 

Familya: Tipulidae       

Tipula sp. * * * 

Familya: Emphididae       

Hemerodromia sp.   * * 

Takım: Hemiptera       

Familya: Notonectidae       

Notonecta sp. * * * 

Familya: Hydrometridae       

Hydrometra * * * 

Familya: Gerridae       

Gerris sp. * * * 

Familya: Corixidae       

Corixa sp. * * * 

Takım: Odonata       

Familya: Aeshnidae       

Anax sp. * * * 

Familya: Libellulidae       

Libellula sp. * * * 

Familya: Corduliidae       

Epicordulia sp.   *   

Familya: Aeshnidae       

Anax imperator  * * * 

Familya: Calopterygidae       

Calopteryx sp.1    * * * 

Calopteryx sp.2   * * * 

Familya: Euphaeidae       

Epallage fatime  * * * 

Familya: Gomphidae       

Gomphus schneideri  * *   

Familya: Coenagrionidae       

Ischnura sp.  * * * 
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Familya: Platycnemididae       

Platycnemis pennipes  *     

Takım: Ephemeroptera       

Familya: Oligoneuriidae       

Oligoneuriella sp.   * * 

Familya: Heptageniidae       

Heptagenia sp. * * * 

Ritrogena sp. * * * 

Electrogena sp.   * * 

Familya: Ephemerellidae       

Ephemerella sp. * * * 

Familya: Baetidae       

Cloeon sp. * * * 

Baetis sp. * * * 

Takım: Coleoptera       

Familya: Hydrophilidae       

Enochrus sp.   * * 

Familya: Dytiscidae       

Dytiscus sp.   * * 

Familya: Hydrophilidae       

Hydrobius sp. * * * 

Order: Trichoptera       

Familya: Glossosomatidae       

Agapetus sp.    *   

Glossosoma sp.    * * 

Familya: Hydropsychidae       

Hydropsyche spp. * * * 

Familya: Hydroptilidae       

Agraylea sp.    * * 

Hydroptila sp.  * *   

Oxyethira sp.  * * * 

Familya: Psychomyiidae       

Psychomyia pusilla    * * 

Familya: Limnephilidae       

Limnephilus flavicornis    *   

Familya: Glossomatidae       
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Agapetus sp.   * * 

Familya: Limnephilidae       

Potamophylax sp.    * * 

Familya: Rhyacophilidae       

Rhyacophila dorsalis    * * 

Rhyacophila sp.  * *   

Takım: Plecoptera       

Familya: Perlidae       

Perla sp. * * * 

Isoperla sp. * * * 

 


