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Abstract. In this study, sediment samples were taken at three different points in Edremit Bay at different
depths from the sea floor. In Edremit Bay, it was investigated whether the pollution was marine or
terrestrial. According the results of measurement of TOC (Total Organic Carbon) values have been yielded
results between 10.35-20.36 (Kiigiikkuyu), 8.14-16.40 (Gire), and 2.71-12.60 g/kg (Dikili) in the marine
sediments. The fact that first and second regions are susceptible to mountainous and intra-continental
erosion (sedimentation 5.743 and 7.509 mm/year) increased the TOC value. The highest TOC/TN ratio
(12.33-46.89) was found in the second region. No linear change in TOC and TOC/TN (Total Nitrogen)
ratios was observed at all three points depending on the depth. At results of compared all carotes, the low
TOC/TN (2.82-14.48) ratio have been observed in the BH1 carotes, probably the result of small stream
beds and low intra-continental erosion. This study shows that TOC and TOC/TN ratios in different parts of
Edremit Gulf show inconsistency and this inconsistency arises not only from the marine contribution their
natural organic matter, but also from the continent.
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Introduction

In this study, total organic carbon (TOC), inorganic carbon (IC), total carbon (TC) and
total nitrogen (TN) concentrations in the sea sediments of Edremit Bay (Balikesit/Turkey)
were investigated. Stable isotopes, such as carbon (C) and nitrogen (N), are the tools used
to assess the geochemical processes in the environment and to determine the
anthropogenic effect. C and N, the major constituents their organic matter, can bear the
footprints of their hydrological flows and sediment processes, including anthropogenic
modifications in the natural system (Zetsche et al., 2011; De Souza et al., 2017).
Elemental composition and C/N ratios are frequently used as markers for organic carbon
sources in sediments (Jacob et al., 2009). Soil, sediments, organic carbon, and nitrogen
are mainly the result of the decomposition of plants and animals or plankton or
anthropogenic sources such as chemical contaminants, fertilizers, or organic-rich wastes
(Avramidis et al., 2015). Hydrocarbons in sediments are considered effective tracers
because they correlate well with the sources of their formation (Meyers et al.,1984). The
atomic TOC/N ratio separates the organic matter from marine or terrestrial. The terrestrial
organic matter is enriched in carbon relative to nitrogen and shows a high TOC/N ratio
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(Hecky et al., 1993). Terrestrial plants are rich in cellulose, and algae contain nitrogen-
rich compounds. The TOC/N ratio of terrestrial organics ranges from 12 to 14 (Meyers et
al., 1984). TOC/N ratios in vascular land plants and mangrove leaves were higher than
20 (Lallier-Verges et al., 1998; Azevedo, 2003). If the TOC/N ratio is between 6 and 8,
it reflects the nature of planktonic marine origin organic matter (Venkatesan et al., 1987).
An intermediate value of TOC/N = 10 reflects the characteristic of the mixing zones
between marine and terrestrial sources (Stein, 1991). Allochthonous (ice-fed) and
autochthonous (in-situ) carbonates can be distinguished by assuming that carbonates are
glacial or biogenic in their origin and that the organic matter is biologically derived
(organic carbon is negligible in glacial source material) (Koziorowska et al., 2016). TOC
value varies between 1 mg/L in sea waters, 2-10 mg/L in lake or river waters, and up to
10 g/L in swamps (Bayram et al., 2011). Accumulation of OC in marine sediments as a
result of biological degradation is known to contribute significantly to the reduction of
atmospheric CO2. Changes in total alkalinity increase or decrease CO2 emissions from
the atmosphere. In contrast, the formation of biogenic carbonates reduces alkalinity and
leads to the opposite effects (Koziorowska et al., 2016). Most of the metals in the aquatic
systems are associated with the particle phase, and more than 99% of the pollutants are
present in fine-grained precipitates in complex with organic matter and oxides (Bartoli et
al., 2012; Martinez-Santos et al., 2015).

In the marine environment, organic matter (OM) is composed of compounds that are
resistant to biochemical oxidation. In non-contaminated natural waters, TOC results from
humic substances and partially degraded plants or animal substances (Visco et al., 2005;
Bayram et al., 2011). In a study conducted by Yiimiin and Once (2017), heavy metal
pollution and foraminiferal populations were determined in the samples obtained from
the sea floor soundings in Kiigiikkuyu (Canakkale) region. Refractory compounds (humic
and fulvic acids), structural carbohydrates, and black carbon usually form the majority of
sedimentary organic matter and are often brought to sea from land (Winogradow et al.,
2018). Corg/ TN ratios indicate the greater availability of paleolakes-combined nitrogen
and possibly loading of algae-derived organic matter. In order to understand
biogeochemical cycles, the formation of organic matter and accumulation in sediments
are very important (Waterson et al., 2008; Sampaio et al., 2010). The results of studies to
date show that 60-80% of Corg oOriginates from land (allochthonous), but other studies
show that marine organisms play an important role in OM in sediments (Koziorowska et
al., 2016).

In this study, analyses of the total carbon (TC), the total inorganic carbon (IC), the
total nitrogen (TN), and C/N were performed in the sludge samples taken from the seabed.
It was concluded that the inland pollution dominated in the sediment samples taken from
the sea floor in the Kiigiikkuyu, Giire, and Dikili regions.

Material and Methods

In the Bay of Edremit (Giire, Kiigiikkuyu, and Dikili), three drillings with an average
depth of 20 m were made using a pontoon drilling machine that was modularly
constructed on the sea. The sediment cores obtained from the drillings were preserved in
special core boxes and analyzed in this study. The depth of the samples was calculated
from the top of the sediments.

The Dikili district is located on the northern coast of the Aegean Region in the west of
the Aegean Sea, northeast of the Madra Mountains, and south of Candarli Bay. Giire is a
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town on the Edremit Bay in the Edremit district, Balikesir. The town of Edremit is 12 km
away. The district is located in the Aegean region between Edremit Bay and Kazdagi.
Kiigiikkuyu is a tourist town in Ayvacik, Canakkale. Giire is located in the west of
Altmoluk with Behramkale in the east and Ayvacik in the northeast. There is no river in
the Giire-Kiiglikkuyu region, but there are the Edremit-Zeytinli, Kizilkegili, Giire, and
Altmoluk streams with a length of 6-10 km in this area. From these streams to the coastal
section, mostly domestic wastewaters are present (Once, 2014).

The location and location map of the study area are given in Figure 1. Three sea drilling
samples were taken from the Giire (13.20 m - 16.00 m), Kiigiikkuyu (13.00 m - 28.00 m),
and Dikili (10.00 m - 19.00 m) area with a modular sea bottom and semi-hydraulic drilling
machine (Figure 2). The samples were brought to the laboratory in corrugated boxes
which were not exposed to sunlight. A total of three samples were taken from the top,
bottom and center sections of each drilling core. Total of 15 samples were examined from
three drillings. The samples were analyzed in duplicate. The precision for TOC, TN, IC
and TC was = 0.02 wt%, = 0.01 wt%, = 0.01 wt% and + 0.01 wt%, respectively (n=5).
The range of TOC-LCSH/CPH is 4 pg/L (ppb) - 30,000 mg/L (ppm).
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Figure 1. Map of study area and sampling points (Dikili BH-1, Giire BH-3, and Kiigiikkuyu
BH-3)

The coordinates of the sample points were shown in Table 1. For the analysis of
organic matter, 200 grams of sediment samples were taken from the cores with an average
of 50 cm spacing (a long depth) and sent to Namik Kemal University Central Research
Laboratory (NABILTEM). A TOC-L series analyzer (Model SSM 5000 A) was used for
the analysis of the total organic carbon in 15 samples collected along the drilling depth.
TC, TOC, and IC measurements were made with this device. The concentrations of the
samples collected at each 50 cm depth were divided by the number of samples collected
along the selected depth to find the mean concentrations in each depth range. Total
nitrogen (TN) measurements were performed to determine the C/N ratio in the samples.
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Nitrogen measurement was performed with a Vapodest VAP 20s model device. In the
measurement of TOC, both total carbon (TC) and inorganic carbon (IC) were measured.
The total amount of organic carbon can be obtained by subtracting the amount of
inorganic carbon from the total carbon content.

Figure 2. A view of Kiiciikkuyu BH3 and drilling machine

Table 1. The Coordinates of Bore Hole (BH1-Dikili, BH3-Giire and BH3-Kiictikkuyu)

Coordinates (WGS-84, 6 Deegre), 2016 Driling depth Length Of sample
Sample No (m) (m)
East (Y) North (X)
Dikili (BH-1) 490060.55 4324738.74 10.00 - 19.00 9.00
Giire (BH-3) 489776.20 4381514.27 13.20 - 16.00 2.80
Kiigiikkuyu (BH-3) 466009.22 4377155.44 13.00 - 28.00 15.00

Results and Discussion

Three soundings were made in the Aegean Sea by Yiimiin Miihendislik in Dikili
(Izmir), Giire (Balikesir), and Kiiciikkuyu (Canakkale) regions, and cores obtained from
drilling were used in this study. Five samples of sediment were collected from each core
samples at the base, middle, and upper levels, and TOC, OC, IC, and TN concentrations
were measured in the laboratory. Inland and marine pollutions were determined by taking
into consideration the formation time of the precipitate.

Based on these analyzes, the TOC values were found to be high in Kiigiikkuyu and
Giire. In Dikili, the TOC values obtained at the highest level of drilling were higher than
at the lower part. Nitrogen values were generally high at the intermediate levels of the
drillings. Previous studies have used the C/N ratios used to monitor dominant carbon
resources accumulated in coastal deposits (Zhang et al., 2007; Pan et al., 2019). Hence,
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we used C/N ratios to characterize organic matter sources. In the samples taken from
Edremit Bay, the TOC/N ratio was variable throughout the depth (increase/decrease),
indicating that there was no pollution the result of the population concentration. The
organic matter in the sediments is a mixture of materials. It is derived from particles
caused by intra-continental erosion, and organic matter is produced from biological
activity in the aquatic environment (Chen et al., 2008).

As can be seen in Figure 3, the samples taken from the sea bottom near Giire show the
TC, IC, TOC, and TN analysis results. There was no linear relation between the TC, TOC,
and IC parameters and depth. The TOC concentration varied between 8.14-16.40 g/kg
(0.814-1.64%). Walinsky et al. (2009) found that the TOC content of sediments on the
coast of Southeast Alaska ranged from 0.3-8% by weight.
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Figure 3. Total Carbon, Inorganic Carbon, Total Organic Carbon and Total Nitrogen
concentration change depending on depth in Giire seabed drilling

When the surface and deeper samples were compared, no standard increase or decrease
was found. Many researchers have reported that fine and coarse-grained clay and sand
deposits were effective in changing TOC and TN concentrations (Keil et al.,1994; Ogrinc
et al., 2005). The TOC concentration in the sample from the top layer was found to be
12.01 g/kg. The sediment deposition rate was 7.509 mm/year. As a result of the analysis
of core samples taken from 13.75-14.30 m depth, the TOC concentration was found to be
16.40 g/kg. Considering the annual amount of sedimentation (Vs=7.509 mm/year) and
the population and agricultural structure of the region, this region was not contaminated
by humans approximately 100 years ago. In this case, it was concluded that there is natural
intra-continental pollution the result of total precipitation intensity. The lowest TOC
concentration was measured in the sediment sample taken in the range of 14.85-15.40 m.
The TOC concentration increased to 13.13 g/kg in the sample taken at a depth of
15.40-16 m. High TOC showed that pollution was of inland origin (plant origin). Irizuki
et al. (2015) conducted a study in Kasado Bay, all samples were below 20 mg/g TOC
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content and stated that eutrophication was not severe. At the same point, a very low total
nitrogen concentration (0.28) showed that pollution was not from organic matter of algae
and marine plants. Algae contain high levels of nitrogen. At this sample point, the
concentration of inorganic carbon in the samples taken at the depth was between
3.67-9.94 g/kg. IC concentrations did not show a linear increase or decrease over depth.
The low total nitrogen (0.28-0.49 g/kg) (0.028-0.049%) and TOC values compared to the
other regions indicate that this area has greater biological activity in the seabed. The
concentration of TC in the samples taken from the Giire BH-3 point varied between
18.08-20.07 g/kg. The total carbon values throughout the depth were 18.98 g/kg
(13.20-13.75 m), 20.07 g/kg (13.75-14.30), 19.53 g/kg (14.30-14.85 m), 18.08 g/kg
(14.85-15.40 m) and 19.78 g/kg (15.40-16 m). The region was stable in terms of TC ratio
(mean 19.288 g/kg). In the study conducted by Xu et al. (2017), TOC and TN values were
found to be between 0.19-0.67 and 0.03-0.09. In another study conducted by Gao et al.
(2008), the TOC content ranged from 0.86 to 1.60% of dry sediment weight and ranged
from 1.25% on average. In a different study by Gao et al. (2008), total nitrogen content
averaged 0.146% in the range 0.096-0.206% by weight of dry sediment.

At the Kii¢iikkuyu BH-3 point, carrot samples were taken from the seabed at a depth
of 13-28 m (Figure 4). Total nitrogen concentrations in this point were measured as 1.09,
1.34,1.12,1.57 and 1.2 g/kg at 13-16, 16-19-22, 22-25 and 25-28 m depths, respectively.
The total nitrogen concentrations (1.09-1.57 g/kg) were found to be highest in this region.
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Figure 4. Total Carbon, Inorganic Carbon, Total Organic Carbon and Total Nitrogen
concentration change depending on the depth of Kiiciikkuyu seabed drilling

The sedimentation rate at the Kiigiikkuyu BH-3 point was 5.743 mm/year. The TOC
concentration ranged from 10.35 to 20.36 g/kg. The lowest and highest TOC values were
in the last two layers. The high total nitrogen and TOC in this region indicated that both
marine and continental pollution were present. Higher C/N values may represent a greater
portion of terrestrial organic matter (Chen et al.,, 2008). The inorganic carbon
concentration varied between 6.05-8.71 g/kg. Giire and Kiigiikkuyu regions were similar
in terms of IC concentrations. The TOC/TN ratio was greater than 10, except for one
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point. The high nitrogen and carbon concentrations in the sediment indicated that the
biodegradation of carbonaceous and nitrogenous substances is slow, and, in this area, the
nitrification and denitrification rate in the seabed is low. Otherwise, the nitrogen
concentration should be lower. The TOC concentration in the sample taken from 13-16 m
(top layer) was 12.34 g/kg. In the samples taken between 16-19 m and 19-22 m, the TOC
value was measured as 19.54 and 17.64 g/kg, respectively. The lowest TOC value
(10.35 g/kg) was found in the sample taken between 22-25 m. In parallel with the current
studies (Irizuki et al., 2015), it has been found that eutrophication has not occurred in this
field. The TOC/TN ratio was found to be 6.53 at this point. In this period, it was concluded
that there was no intra-continental pollution and limited biological activity at the sea
bottom (high concentration of total nitrogen). The limited number of agricultural areas in
the Kiigiikkuyu region indicated that high nitrogen concentrations measured in the
sediments were the result of algae. Total carbon concentrations along the depth in the
Kiiciikkuyu region were 20.35 g/kg (13-16 m), 25.59 g/kg (16-19 m), 25.76 g/kg
(19-22 m), 19.06 g/kg (22-25m) and 28.95 g/kg (25-28 m). The highest total carbon
concentration was found in this region (mean 23.94 mg/kg). Kiigiikkuyu region contains
higher concentrations of TOC than Giire region. Kii¢iikkkuyu sediments contain less
stabilized sludge than Giire region. The TOC and TN values measured in Kiigiikkkuyu
region were higher than those of Xia et al. (2019).

Figure 5 shows the variation of the TC, IC, TOC, and TN values in the samples taken
from the BH3 point. Sediment samples were taken from the sea floor at depths of 10 to
19.0 m.
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Figure 5. Total Carbon, Inorganic Carbon, Total Organic Carbon and Total Nitrogen
concentration change depending on the depth of Dikili seabed drilling

The TOC value ranged between 2.71-12.60 g/l. The value here is in good agreement
with the findings of Gao et al. (2008) and Xu et al. (2017). The TOC concentration was
found to be 2.71 and 2.76 for 15.40-19 meters. Normally, a value of 6-8 represents a root
of predominantly marine origin for the organic matter (Aitkenhead et al., 2000). It was
very low compared to the upper sediment layers, showing that terrestrial and marine
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pollution was minimum. The lowest IC concentration (5.64-9.43 g/kg) was found at this
point. Sedimentation rate in this area was 1.217 mm/year. The high levels of TOC in the
upper layers indicated that intra-continental (carbon from high plants) and marine
pollution (marine plants) is high. Low TOC concentration (<20 mg/g) indicated that there
was no eutrophication in this area (Irizuki et al., 2015). The main mechanism for algae
growth was the nutrient increase caused by river currents and floods. As a result of
nutrient growth, excessive algae growth occurs. Algae growth results in an increase in
organic carbon in sediments (Yamamuro et al., 2005; Zhang et al., 2009). The time of
formation of the top two layers corresponded to 2958 years. TC concentration increases
as the depth increases and decreases again after a certain point. Total carbon
concentrations along the depth were 16.28 g/kg (10-11.80 m), 18.24 g/kg (11.80-13.60
m), 20.41 g/kg (13.60-15.40 m), 9.678 g/kg (15.40-17.20 m), and 9.52 g/kg (17.20-19.0
m), respectively. This is the result of the high IC concentration at this point. The total
nitrogen concentration has different values throughout the depths. A specific increase or
decrease in these sample points was not noted. The TN concentration ranged from 0.81
to 1.89 g/kg. Inland pollution originating from the continent (high plant carbon) was
dominant at the depth of 11.80-13.60 (1479 years). High nitrogen concentrations at the
sample points indicated that biological degradation (nitrification and denitrification) was
poor. Previous studies have shown that degradation of organic matter is most active near
the water sludge interface (Middelburg et al., 1993; Niggemann et al., 2006). In region
Dikili, higher TOC values were found in the upper layers and decreased towards the lower
layers.

In order to make a regional comparison, the correlation graphs of the percentages of
TN, TC, IC, and TOC values of the drilling samples taken in Dikili, Giire, and Kii¢iikkuyu
were given along with their depths in Figure 6.

Correlation Graph of Depth Changes of TN, TC, IC and TOC Values of
BH-1, Giire BH-3 and Kiigiikkuyu BH-3 Sediments
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Figure 6. Correlation Graph of Depth Variations of TN, TC, IC and TOC Values of Dikili
BH-1, Gure BH-3 and Kiiciikkuyu BH-3 Sediments

As can be seen in Figure 6, TOC values were higher in the Kiigiikkuyu region (10.35-
20.36 g/kg) than Dikili (2.71-12.6 g/kg) and Giire (8.14-16.4 g/kg). In terms of heavy
metal concentrations, these sample points represent a clean environment when compared
to the Pollution Index (PI) map made by Yiimiin and Once (2017). In the Kiigiikkuyu,
Dikili, and Giire regions, it was observed that the terrestrial and marine nitrogen sources
were similar over a long period of time. When the BH1 (Dikili) (0.81-1.08 g/kg), BH3
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(Kiigiikkuyu) (1.09-1.57 g/kg) and BH3 (Giire) (0.28-0.66 g/kg) regions were compared,
the lowest nitrogen concentrations were found in the BH3 (Giire) region. Unlike Chen et
al. (2008), there was no linear relationship between TOC and nitrogen exchange in this
study. Total nitrogen, total organic carbon and inorganic carbon concentrations increased
in Kiigctikkuyu region and therefore the increase in total carbon concentration was highest
in this area (Figure 6). As seen from the curve, the total carbon concentration increased
gradually from Dikili to Giire and Kiigiikuyu. Kiiglikkuyu region has steep mountainous
and rich vegetation. TOC and total nitrogen concentrations were considered to be high
due to the high intra-continental transport.

Unlike organic carbon, inorganic carbon (IC) values were seen equally in all three
regions. The similarity of these values shows that the sources of inorganic carbon from
the terrestrial area are similar. Considering that the seabed sediments were formed over
more than 2000 years, it was determined that organic pollution was not related to the
existing industry and population.

As a result of drilling on the sea floor in the Giire region, the TOC/TN ratios were
found to be 24.61 at a drilling depth of 13.20-13.75 meters (Figure 7).
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Figure 7. Change of TOC/TN ratios depending on the depth of drilling in the deep sea
bottom(Gtire)

It was found that intra-continental pulural (plant origin) was intense in this area. The
intra-continental organic pollution (TOC/TN = 32.16) in the sediment layer of 13.75-
14.30 meters increased. At 14.85-15.40 meters sediment thickness, the TOC/TN ratio
decreased to 12.33. In the 220-year period required for precipitation formation in this
thickness, the transport of intra-continental organic matter (plant origin) decreased
considerably. In the 15.40 - 16.0 meter sediment range (80 years), the increase in intra-
continental organic matter was found to be very high (TOC/TN = 46.89). Intracurrent
contamination increased towards the upper layers of the sediment. Higher C/N values
may represent the proportion of organic matter originating mainly from terrestrial areas
(Chenetal., 2008). As a result, it was thought that transport of organic matter was carried
out in certain periods of time although there were no rainfall records for that period. The
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TOC/TN (12.33-46.89) ratios measured in this area (Giire) were much higher than similar
studies (Xu et al., 2017; Xia et al., 2019). In the Giire region, the TOC/TN ratios were
measured 24.61 (13.20-13.75 m), 32.16 (13.75-14.30 m), 18.21 (14.30-14.85 m), 12.33
(14.85-15.40 m) and 46.89 (15.40-16.0 m) along the depth, respectively. In this area
(Giire), the TOC/TN ratio varied between 12.33-46.89. On the coast of Southeast Alaska,
these values (C/N) ranged from 7.7 to 12.7 (Walinsky et al., 2009). The average TOC/TN
ratio in the Giire region (26.84) was much higher than in the seas such as Jiaozhou Bay
(11.48) (Kang et al., 2017), Yellow Sea (7.99) (Limin et al., 2013), East China Sea (7.14)
(Limin et al., 2012; Dong et al., 2015). The TOC/TN ratio of the samples taken at
13-16 meters depth in Kii¢iikkuyu region was approximately the same as the samples
taken at depths of 14.85-15.40 m in Giire region.

TOC/TN values in the Kiigiikkuyu region were measured as 11.32 (13-16 m), 14.58
(16-19 m), 14.46 (19-22 m), 6.52 (22-25 m), 16.97 (25-28 m). The TOC/TN ratio was
found to be 11.32 at the 13-16 meter sediment depth in Kii¢iikkuyu Bay (Figure 8).
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Figure 8. Change of TOC/TN ratios depending on drilling depth in Kiiciikkuyu seabed

The TOC/TN ratio in the sediment range of 16-22 meters remained constant at 14. The
C/N ratio in sediments was used to investigate the sources and cycles of organic materials
(Azevedo, 2003; Chen et al., 2008). A TOC/TN ratio of 14 indicates continental pollution
(Meyers et al., 1984). In accordance with the current literature, this period of precipitation
was dominated by inland organic matter (plant origin). The TOC/TN ratio decreased
rapidly in the time of 22-25 m precipitate formation. The TOC/TN ratio was 6.52. Since
the sedimentation rate was 5.743 mm/year in this region, the organic matter transport
remained constant over a period of 500 years. Bacteria play a critical role in the
transformation and mineralization of organic carbon and nitrogen in marine sediments
(Kawasaki et al., 2006). For the drilling depth of 25-28 m, the TOC/TN ratio was
measured as 16.97. In this time period, it was concluded that intra-continental organic
matter transport (from high plants) was more dominant than the marine environment. The
average TOC/TN ratio in the Kiigiikkuyui region (12.77) was similar to the Jiaozhou Bay
(11.48) (Kang et al., 2017). The TOC/TN ratio in this region was higher than in the seas
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such as Yellow Sea (7.99) (Limin et al., 2013) and East China Sea (7.14) (Limin et al.,
2012; Dong et al., 2015). At this point, intra-continental pollution increased towards the
upper layers of the sediment. The TOC/TN ratio of the samples taken at 13-22 meters
depth in Kiigiikkuyu region was approximately the same as the samples taken at depths
of 11.80-13.60 m in Dikili region.

The TOC/TN change in the Dikili area depending on the drill depth was shown in
Figure 9. The TOC/TN ratio was found to be high in the precipitated upper layers. The
TOC/TN ratio decreased as the sample depth increased.
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Figure 9. Change of TOC/TN ratios depending on drilling depth in Dikili seabed

The TOC/TN ratio was found to be 10.01 at the drilling depth of 10-11.80 meters. In
the upper section, it was determined that the source of organic matter originated from the
sea's own structure (biological activity). The TOC/TN ratio was measured as 14.48 at the
drilling depth of 11.80-13.60 m. C/N ratios showed different distribution ratios depending
on depth. The source of organic matter was found to be marine and terrestrial (Venkatesan
et al., 1987). Since the sediment deposition rate in this area was 1.217 mm/year, 1479
years was required for 1.8 meters of sediment formation. In this period, intra-continental
pollution caused by terrestrial plants increased. The TOC/TN ratio was found to be 2.82
at a drilling depth of 17.20-19.0 meters. It has been found that the transport of intra-
continental organic matter in this period of precipitation was very low. The decrease in
TOC/TN ratios was the result of the contribution of marine algae (Liu et al., 2012). In this
area, the TOC/TN ratios measured in deeper layers were found to be lower than other
researchers (Walinsky et al., 2009; Xia et al., 2019). The average TOC/TN ratio in the
Dikili region (8.178) was similar to that in the seas such as Jiaozhou Bay (11.48) (Kang
etal., 2017), Yellow Sea (7.99) (Limin et al., 2013), East China Sea (7.14) (Limin et al.,
2012; Dong et al., 2015). At this point, although the TOC/TN ratio increases towards the
upper layers, the TOC/TN ratio does not show intra-continental pollution. Dikili district
has less rugged terrain compared to the other two sample areas. Therefore, the sediment
formation rate was quite small compared to other regions due to the low intra-continental
transport.
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Conclusion

TC, TOC, IC and total nitrogen measurements were carried out in Edremit Bay
(Kiigiikkuyu, Giire, and Dikili). As a result of these measurements, TOC/TN ratios were
found depending on the depth of the drilling. The total nitrogen concentrations in the
Kiigiikkuyu region ranged from 1.09 to 2.1 g/kg. The total nitrogen concentration
increased throughout the drilling depth. It was concluded that this was the result of
nitrogen-rich algae activity in the marine environment. TOC concentrations were
12.34-20.36, 12.01-13.13, and 2.71-10.41 gr/kg in Kiigiikkkuyu, Giire, and Dikili marine
sediments, respectively. The biodegradation of organic matter and the nitrogen
accumulated in the sea floor in Kucukkuyu Bay was low. It was thought that nitrogen-
containing organic substances could not be converted to nitrate the result of the oxygen
limitation in Kii¢iikkuyu sediments, and, thus, denitrification did not take place.

The decrease in total nitrogen concentration along the depth of the seabed in the Giire
region indicated that nitrification and denitrification reactions occur. The decrease of
TOC and TN in the depth in the Dikili region indicated that denitrification is performed
in the base sediments. The highest TOC/TN ratio was measured at 46.89 at a 15.40-16.0 m
depth at the Giire DS3 point. The lowest TOC/TN ratio was found to be 2.82 in Dikili
BH1. At the BH3 point in Giire, the TOC/TN increased throughout the depth indicating
organic pollution from terrestrial high plants. According to Meyers et al. (1984), if the
TOC/TN ratio is between 12-14, it is a terrestrial source of organic matter. It can be
concluded that terrestrial pollution prevails in the Giire region. Venkatesan et al. (1987)
indicated that organic matter had a planktonic origin if the ratio of TOC/TN was between
6 and 8. At the depth of 15-19 m at the Dikili BH1 point, the organic matter was found to
be of marine origin. At other points, terrestrial and marine organic matter formation was
observed.

The TC concentration is equal to the sum of IC and TOC. The highest total carbon
content was observed in Kiiglikkuyuda and the lowest in the Dikili region. TC content
was found between 19.06-28.95 in the Kiigiikkuyu region, between 18.08-20.07 in the
Giire region, and between 9.52-20.41 in the Dikili region. In the future study, 613C, and
S15N isotopic parameters should be measured in this area. In addition, in-continental soil
samples should also be examined. The research area should be carried out in a wider area
and at more sample points.
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