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• The Marmara Region covers 8% of Turkey. It is
Study Region the second smallest region of Turkey after
South-eastern Anatolia. The main feature of the
Marmara Region in terms of landforms is that it
has a simple structure. Mountainous areas do not
take up much space in the region. Existing
mountains are also not in continuous rows.
• Marmara Region is the most developed region of
Turkey in all aspects. It has superior
transportation opportunities due to the favorable
landforms, the existence of the Straits and its
special location. With the advantage of this
situation, it has gained a strong economic
structure. Industry and trade form the basis of
the regional economy. More than half of
Turkey's industrial production takes place here.
• In the Marmara Region, where the cultivated
area is the highest in Turkey; agriculture is
widely and modern methods.

Marine Pollution

• Although marine environments are tolerant of pollution with large
bodies of water and other mixing environments compared to inland
waters, pollution events are frequently observed in areas where the
mixture is sufficient such as at the junction points of water sources and
in gulf areas. Marine pollution is the type of environmental pollution
observed from surface water bodies as a result of the discharge or
mixing of various industrial, chemical, agricultural and domestic
wastes into the sea. Although pollution in aquatic environments is
mostly removed by precipitation or natural microorganisms,
significant changes occur in natural environments as a result of
excessive pollution.
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Marine Pollution

As a result of the pollution in the seas, a favorable environment is provided for
the reproduction of some unwanted invasive microorganism species. Pollution
sources are mostly from human activities. To give an example of this; Discharge
of used domestic and industrial wastewater without domestic treatment, dust
and other wastes carried by surface flow, wind and floods in agricultural areas
can be mentioned. As a result of domestic and industrial wastewater, which is
discharged at a much higher rate than surface water bodies such as the sea can
handle, enrichment of the aquatic environment in terms of nutrients is observed,
called eutrophication. Eutrophication is such a negative event that it can destroy
the aquatic ecosystem. The destruction of the aquatic ecosystem is a very
dangerous situation in terms of both economic and environmental health.

Pollution Sources

Pollution sources can be categorized in
many different ways, depending on the
characteristics of aquatic environments. In
this presentation, the origins of pollution of
aquatic environments were examined by
dividing into three main headings. These are
Direct discharge of used and wastewater
without
treatment,
runoff
from
contaminated sources and atmospheric
pollution. Pollution is generally divided into
two classes: point pollution and diffuse
pollution. If there is a local pollution that is
easy to detect, it is called point pollution. To
give an example, wastewater discharged
directly to the sea via sewage is an example
of point pollution. Point pollution is a type
of pollution that is more common in
developed countries.

Pollution by Direct Wastewater Discharge
Pollutants can be mixed into surface water
bodies through industrial wastewater discharge
or urban sewage systems. Metal waste, which is
widely seen in industry and mining areas, is an
important industrial waste. The chemicals used
during the extraction and processing of metals
can mix with the soil and water and disrupt
their natural structure. These deteriorated
resources can reach the seas through
underground and surface waters, and play an
important role in the deterioration of the
structure of marine environments in certain
periods. The deterioration of the structure of
the marine environment may adversely affect
the creatures living in the aquatic ecosystem,
and the land creatures by contact.

Pollution by Surface Flow

Transportation from cities, agricultural areas with irrigation and
precipitation, surface flows from port areas and construction areas, floods,
etc. The events and the transport of substances on the soil surface carry
particles consisting of carbon, nitrogen, phosphorus and other nutrient
minerals to surface water bodies. These waters, which contain nutrient
substances, cause the phenomenon called eutrophication, with the
microorganisms naturally found in surface water bodies, as well as the
excessive reproduction of the pollution indicator species. Since the biological
activities that occur naturally in the aquatic environment enriched by
eutrophication develop more rapidly, their consumers are higher than the
development rate, and the increase in their number can cause the death of
aquatic organisms fed with plankton aquatic microorganisms, since the
increase in their number changes the physical and chemical properties of
the aquatic environment and the natural transformation stops. After that,
the change that occurs with pollution becomes permanent and definitely
requires intervention.

Atmospheric Pollution
• Emissions originating from chimneys in cities and industrial areas,
especially from solid waste disposal areas, emissions from activities in
mining areas, ports and similar areas are the types of negative pollution
caused by solid materials transported by wind and precipitation in surface
water bodies. Atmospheric emissions also play an important role in
climate change. Globally changing climatic conditions also affect the
temperatures of water bodies. As a result of increasing temperature, some
amount of CO2 held by the waters is released, causing the rate of carbon
dioxide in the atmosphere to increase even more. The increasing rate of
carbon dioxide in the atmospheric environment causes acidification of
the oceans, like all water resources. This acidification changes aquatic
ecosystems and the distribution of fish and other aquatic life.

Eutrophication
Eutrophication is the unexpected increase in chemical nutrients
such as nitrogen and phosphorus in aquatic ecosystems. It causes
extreme plant growth and decay at the same rate in aquatic
ecosystems. As a result of its negative impact on water quality, it
reduces the populations of living things in the aquatic ecosystem.
The main reason for eutrophication is the mixing of wastewater
containing chemical nutrients into aquatic ecosystems through
surface runoff or direct discharge. These wastewaters can be of
domestic or industrial nature or both. As seen in Figure, oxygen
deficiency is observed as a result of the presence of highly oxygenconsuming chemicals in waters where eutrophication is observed.
It occurs in dead zones with a lack of oxygen.

Marmara Region and Mucilage
• Nitrogen and phosphorus are nutrient sources for microorganisms in water and cause
excessive growth of algae. This is one of the most serious problems in marine
pollution. In this way, a decrease in the oxygen of the environment is observed. The
excess of nitrogen and phosphorus in the environment causes this extreme growth
and the release of some poisons. Nitrogen reaches sea from domestic and industrial
point sources and agricultural areal sources. Toxic pollutants come to the receiving
water environment from industrial sources, usually. However, it has been shown that
the atmosphere can also be an important source. Persistent toxic pollutants can vary
depending on their use in industry and being the final product formed. Mucilage (Sea
Saliva) occurring in the Sea of Marmara, which ceased to be a local situation and
moved to the agenda of the country in the middle of 2021, is an important issue that
has been researched since the beginning of the 2000s. The increase of mucilage in the
Marmara Sea can be clearly seen with satellite images recorded from space as of
March 2021 via ITU Remote Sensing, by Turkish first earth monitoring satellite station.
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Marmara Region and Mucilage

It was stated that mucilage reached an area of 25
square kilometers on May14-2021, 58 square
kilometers on May 19, and 85 square kilometers on
May 24 in the eastern part of the Sea of Marmara from
the Kapıdağ Peninsula to the Gulf of Izmit. Thanks to
satellite images, it has been observed that the
mucilage spreads to the whole of the Marmara Sea at
certain times. In Figure 5, the transparent and slimy
structure of mucilage, also known as sea saliva, is
observed in the depths of the sea. This layer, which
extends for meters, negatively affects the vital
activities of living things in the marine ecosystem.
However, it also negatively affects fishing activities.
The mucilage problem has become a problem not only
on the sea surface, but also extending from the sea
surface to the bottom.

Marmara Region and Mucilage
• The first traces of mucilage are seen in the Sea of Marmara in a study
published by the UNESCO Intergovernmental Oceanographic
Commission of UNESCO, in May 2008. It is stated that towards the end
of 2008, mucilage was observed along the northeastern part of the
Marmara Sea with a temperature of 18.4 oC. It has been stated that this
mucilage event, which extends from the Gulf of Izmit to the
Dardanelles, is more intense and longer lasting in the Gulf of Izmit,
which is affected by intense industrial activity and has a weak
circulation than the Sea of Marmara. Many studies say that the main
factor in the formation of sea saliva is the abundance of phytoplankton
or the decay of the nitrogen/phosphorus balance in the environment, but
no definite conclusion has been reached. As a result of all these
researches, the situation that is clearly observed and common opinion is
that the formation of muslaj is not dependent on a single factor. When
more than one factor comes together and suitable conditions are
provided, the formation of sea saliva is inevitable. Considering the
mucilage formed in the Sea of Marmara, irregular fishing between 2007
and 2018 is one of the important factors.

Results and Discussion
It is a fact that responsibilities fall on every sector, especially those directly
related to this sea, in the rescue of the Marmara Sea. An evaluation has been
made about the roles of various sectors in this issue. However, the points that
are tried to be summarized in this section can be approached more
professionally by examining the examples in other countries in depth. The
coordinated work of some ministries (such as the Ministry of Environment,
Health, Transport, and Maritime Affairs) for the rescue of the Marmara Sea is
essential for obtaining healthy and fast results. First of all, it is necessary to
make inventories of pollutants on a local and regional basis. This is a very
laborious and complex task and is a necessary step to begin with. It is an
urgently necessary step to take measures to stop or reduce the pollutants that
may come from point and non-point sources to the Sea of Marmara.

Results and Discussion

• After mucilage began to be seen intensively on the sea surface in the regions
bordering the Marmara Sea as of mid-2021, T.C. The Ministry of Environment,
Urbanization and Climate Change brought the "Marmara Sea Action Plan" to the
agenda on 8 June 2021 and started the cleaning works for mucilage. Within the
scope of the "Mucilage Cleaning Campaign" initiated within the framework of this
study, approximately 392 cubic meters of mucilage was collected from the sea in
two days. Only 103.8 cubic meters of mucilage was collected from the shores of
Istanbul and within this scope, was cleaned from the Sea of Marmara in two days.
In this context, on June 8th 2021, "The process has been moved to a very advanced
point with 1000 personnel, 46 cleaning vessels from the sea, 27 boats for activities
such as barrier laying, sorbent spreading, surface stripping, mucilage deposition at
points far from the shore, and a land collection system in 31 regions. About 400
cubic meters of mucilage was collected and sent for disposal on June 9.

Precautions to be Taken
Pollutants coming to the Marmara Sea from the Black Sea direction should be monitored regularly. Necessary
technical and administrative measures should be taken to keep the entry to a minimum.
Monitoring studies should be carried out by establishing measurement stations, especially in regions where
pollutant sources occur,
Existing monitoring programs for the monitoring of pressure elements on the Sea of Marmara should be developed
for the forecasting, follow-up and management of environmental events, and continuous monitoring systems should
be established.
The processes and capacities of the currently operating wastewater treatment plants should be reviewed and their
adequacy should be increased.
Organized industrial zones and factories that discharge their wastewater into urban sewage networks should be
strictly controlled. Studies should be carried out to control the discharge points.
Domestic and industrial wastewater discharges should be controlled in order to minimize the entry of nitrogen,
phosphorus, feed salts and other pollutants into the Marmara Sea as a receiving medium. Disposal works of the pretreated wastewater with the "deep sea discharge" method should be stopped as soon as possible and the
wastewater should not be given to the receiving environment without further wastewater treatment.
Controls of all marine activities (transportation, ballast waters, fishing activities, dredging and unloading activities)
should be increased within the framework of current regulations, inspections should be followed by all concerned,

Precautions to be Taken

•For the healthy functioning of the food chain and ecosystem, coastal areas preferred by many sea
creatures as feeding, sheltering and breeding places should be protected, coastal invasion and
destruction should be prevented, and if possible, concretization that harms coastal ecology should be
prevented.
•Controlled and sustainable fishing should be ensured in the region.
•Measures should be taken regarding the intense population growth in the Marmara Region, and the
existing green areas should be protected and increased. The number of people per unit area in the
region should be reduced, and the pressures on the Marmara Sea and other water resources of the
dense population should be reduced. Effective protection measures should be taken in environmental
areas, especially in water basins.
•Conscious fertilization should be done in agricultural areas, scientific agricultural practices should be
implemented in the most appropriate way, taking into account the action plans prepared by the relevant
institutions.
•Considering that global warming will be more in the coming years, special precautions should be taken
for all other activities according to the model, forecasts and scenarios.
•The roles of autotrophic and heterotrophic pico-nano, micro and macro plankton in the formation and
reduction of mucilage should be investigated.
•Considering that living things causing mucilage may carry toxic metals and release toxic organic
substances, heavy metal entry into the receiving environment should be controlled.

ICE2022 CONFERENCE, JUNE 3-5, 2022

12th International Conference of Ecosystems
(ICE 2022)

Thank you for your attention….

National Oceanic and Atmospheric Administration (NOAA), National
Environmental Satellite Data and Information Service (NESDIS), NOAA Center
for Climate and Weather Prediction (NCCWP), College Park, MD, USA

Konya Technical University, Environmental Engineering Department

