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ABSTRACT

This study was conducted to determine the effects of aquatic
pollutants on aquatic organisms. Izmit Bay, which is polluted both
domestically and industrially, was chosen as the study area. Densely
populated areas and industry are located around the Izmit Bay. For this
purpose, mussel and micro algae samples were taken from selected
stations. In the study, salinity value was measured in the range of 22% -
28%. Water temperature, pH and conductivity varied from 9.20 - 25.01 °C,
6.81 -8.3,30.42 - 45.11 puS/cm, dissolved oxygen values as minimum and
maximum 4.62 - 12.61 mg 1-1 were determined respectively. In heavy
metal analyses Al, Mn, Zn, Cu, Pb, Cr, Ni, Cd and Fe) of seawater were

determined in the study. As a result of the study, the highest heavy metal
ratio in Mytilus galloprovincialis was determined to be iron. In the study,
Oscilatoria sp., Ulnaria sp. and Nitzschia sp. taxa were determined as
dominant. These species have high tolerance to aquatic pollution
parameters.
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1. INTRODUCTION

Environmental parameters are effective on both terrestrial and aquatic ecosystems. It is very important to
determine the factors that cause the temporal changes of the physical and chemical properties of sea water. Izmit
Bay is an economically and ecologically important region.

The bay, marine transportation, residential areas and marine ecosystems is an area that should be examined in
terms of diversity. Therefore, a lot of research has been done in the region and it is still being done. The environment
sea water pollution problems have increased since 1960 due to the rapid growth of heavy industry and population
growth in the Izmit area. Plants have been built in the area surrounding the bay (Morkog et al., 2001). Previous
research in Izmit Bay showed that the bay’s sea waters have been eutrophic (Tugrul et al., 1986; Morkog et al., 2001).
Many researches have been carried out in Izmit Bay from past to present. In these studies, it was determined that
bay is under the influence of different pollutants (Legovic et al. 1994; Morkog et al. 1994; Morkoc et al. 1997; Algan
et al. 1999; Okay et al.,, 2001) It has been stated that in the micro algae composition of Izmit Bay, species that have
adapted to eutrophic conditions and have high pollution tolerance show spread (Yerli et al. 2006; Kii¢iik and Ergtil,
2011; Morkoyunlu Yiice 2017). In these studies, wave movements, environmental effects, annual water regime,
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climatic effects and physicochemical parameters were determined effective in distribution. This study was
conducted to determine the effects of aquatic pollutants on aquatic organisms.

2. MATERIALS AND METHODS

Izmit Bay is 50-km-long and 1.8-9 km wide and has a surface area of 261 kmz2. izmit Bay is located between 29°
37' 16" and 29° 56' 70" E and 40° 39' 73" and 40° 49' 46" N (Morkoc et al., 1994). In this study was taken samples
of sea water, micro algae and mussel (Mytilus galloprovincialis). The research area and stations are given in figure
1.
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Figure 1: The research area in Izmit Bay (http://www.koeri.boun.edu.tr.sismo.map)
2.1. SAMPLE COLLECTION AND ANALYTICAL PROCEDURE

In this study, microlgae samples were collected in a littoral region (up to 2 m.) and brought to the laboratory in
labelled bags. Mussel samples were taken and laboratory procedures were done according to standard techniques
and methods (Bernhard 1976). After proper pretreatment (Hot Plate Heating, Microwave Pretreatment), metals
were analyzed by ICP-OES. In this study, EPA METHOD 200.7 and ICP- OES analysis method was applied. Sea water
were measured by using an Agilent 7700 series ICP-MS instrument. Other. Physico-chemical parameters were
measured in situ with the YSI multiparameter at the time of sampling.

3. RESULT AND DISCUSSION

The heavy metal levels of Mytilus galloprovincialis, Fe (144.07+37.62), Al (92.54+22.05), Cu (55.50+16.48),
Mn (24.74+5.32), Zn (22.54+4.58), Cr (12.53%£2.31), Pb (3.63+0.97), Ni (1.86+£0.17) and Cd (1.0620.04) were
determined. @ The heavy metal levels in  Mytilus galloprovincialis was  determined as
(Fe>Al>Cu>Mn>Zn>Cr>Pb>Ni>Cd). In the Mytilus galloprovincialis in research stations, iron was determined to be
at the highest ratio. These results were given in figure 4.
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Figure 4: Heavy metal concentrations in Mytilus galloprovincialis (mg kg1/ age weight)

It has been determined that aquatic pollutants are effective in the distribution of species in micro algae samples.
Especially, species with high pollution tolerance were identified. In the study, Oscilatoria sp., Ulnaria sp. and
Nitzschia sp. taxa were determined as dominant.

In the study, the salinity value was measured in the range of 22%o - 28%0. Average value of water temperature,
pH and conductivity varied from 16.91 °C, 7.46, 37.85 uS/cm, and the dissolved oxygen values as 9.14 mg 1-1 were
determined respectively. Sea water temperature was the lowest at the first station as 9.2 °C and the highest as 25 °C
were measured at the third station. The annual average water temperature in the Izmit Bay was determined as
16.91°C. Although there is a difference in temperature between stations, it was found to be seasonally appropriate.
Electrical conductivity, at the lowest 30.2 uS/cm and the highest 45.1 uS/cm were measured at the third station. The
annual average electrical conductivity value was determined as 37.85 puS/cm. The pH value was the lowest at the
first station as 6.9 and the highest as 8.3 were measured at the sixth station. The annual average pH value was
determined as 7.46. There was no significant difference in the pH values among the stations. The dissolved oxygen
value was the lowest at the third station as 4.6 mg 1-! and the highest as 12.7 mg I-! at the first station. The average
dissolved oxygen value of the Bay at 9.14 mg 1-1 was determined. According to the dissolved oxygen values, there
was an increase in the oxygen level with the decrease of the water temperature in winter months, while a decrease
in the oxygen level was determined in summer because of the increase in the water temperature. In the study, the
lowest oxygen value was determined at the third station. This result was thought to be due to the fact that this station
is very dirty in terms of organic wastes. The water depth was low, the stationary water movements increased the
pollution load in this region, and this was determined as a dirty area. When all stations were examined according to
their pH values, it was determined that sea water showed slightly alkaline properties. In the research, the sixth
station was determined as the cleanest zone compared to other stations. The fact that the sixth station is far from
domestic and industrial settlement has been effective in this situation.

4. CONCLUSIONS

Sea ecosystems are one of the most important life sources of the earth’s ecosystem with their physical, chemical
and biological structures. In the study, it was aimed to evaluate Izmit Bay regarding the relationship between the
biological and environmental parameters. In general, It was concluded that heavy industry, ship transport and
domestic wastes around the bay were still effective on the marine ecosystem. In recent years, environmental
inspections in the Izmit Bay, collection of ship wastes, sea surface cleaning, stream recreation and monitoring of sea
water quality are carried out regularly by the relevant legal institutions. As a result, it is very important for these
applications to be sustainable for aquatic environmental management.
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