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1 INTRODUCTION

Ministry of Environment and Urbanization has been conducting pollution and quality monitoring studies
in all seas of Turkey -the Black Sea, the Marmara Sea and Straits, the Mediterranean Sea and the
Aegean Sea- since the 2000s under the Regional Sea Conventions signed by Turkey (Barcelona and
Bucharest Conventions) and national and international legislation. Since 2011, the marine monitoring
studies have been carried out on the basis of ecosystem-based management approach under the
“Integrated Marine Pollution Monitoring Program”. Through the monitoring program, it is aimed to
establish a scientific background for the determination of national marine and coastal management
policies and strategies for the Turkish seas; where comprehensive assessment reports are prepared
about the findings based on the historical and up-to-date data.

The “Integrated Marine Pollution Monitoring Programme” conducted by the Ministry has been operated
in 3-year periods since 2014 under the coordination of TUBITAK-Marmara Research Center with the
cooperation and contributions of many acknowledged specialists and scientists from the universities and

research institutions.

In the framework of the monitoring program; the physicochemical properties of the water column,
ecological status indicators, state of pollution, radioactivity levels, marine litter accumulated at the coasts
and the seas, the seafloor and water column biodiversity/habitats, contaminant levels in the target
species of economic value are monitored. With these results, quality classifications have been made
for assessing the status of coastal water bodies and marine areas. Also, multi-variable data sets have
been created to determine and follow up the definitions and targets of “good environmental status” for
our seas. The monitoring activities in all Turkish Seas -Black Sea, Marmara Sea and the Straits,
Mediterranean Sea and Aegean Sea- consist of the following components:

e Monitoring of biodiversity and ecological quality (including alien species),

e Monitoring of eutrophication,

¢ Monitoring of pollutant levels and their trends as well as in terms of human consumption,

¢ Monitoring of marine litter in sediments, water and at the coasts.

The Marmara Sea - Marine Quality Bulletin-2017 contains the eutrophication component assessments

for the 2014-2017 period and ecological quality status assessments for the year 2016.
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2 DEFINITIONS

CTD: Conductivity and Temperature measurements of sea water relative to Depth (In situ

measurements).

Ecological Status: The structural and functional quality of aquatic ecosystems. According to the Water
Framework Directive, coastal waters are assessed with 3 biological quality elements (phytoplankton,

zoobenthos and macro algae) and in 5 quality classes (high/good/moderate/poor/bad).

Monitoring of Eutrophication: Relevant indicators like nutrient levels and their temporal changes,
dissolved oxygen levels at the bottom and/or intermediate layer depths and their temporal changes,
chlorophyll-a levels in euphotic water column, light penetration, prevalence and distribution of
opportunistic macro algae are monitored at the seafloor and in the water column. The assessments are

made with integrated data on pressures and impacts.

Secchi Disk Depth (SDD): It is an indicator of light transmittance in the marine environment which is
commonly used in eutrophication assessments owing to both the ease of measurement and the
possibility of comparison with historical data. The Secchi disk depth decreases when the particulate

matter in water column increases, however, it increases when the light transmittance increases.

Coastal Water Body (Water Management Unit, CWB): Identifies a surface water part characterized
by significant physical, hydro-morphological, ecological properties and by pressure analyses. It is the

smallest coastal water management unit handled by the Water Framework Directive (2000/60/EC).

Marine Assessment Unit (MAU): Marine areas defined for monitoring as specified in the Marine
Strategy Framework Directive (2008/56/EC); and initially was set with DeKoS Project which are still

subject to official confirmation.

TRIX Index: Trophic Index (TRIX) is a scale for the trophic status (eutrophication) classification of
coastal surface waters. It is a logarithmic calculation method including such parameters as the Total
Phosphorus (TP) and Total Inorganic Nitrogen (TIN) which are among nutrients; Chlorophyll-a (Chl-a)
which is a quantitative indicator of planktonic biomass; and aDO% (oxygen saturation deviation from
100%DO) which is an indicator of photosynthesis intensity.

TRIX index (Vollenweider et al. 1998; Bendoricchio et al. 2005) is calculated with the following formula;

TRIX = (Logio[Chl-a x aDO% x TIN x TP] +k)/m

Chl-a: Chlorophyll-a concentration (ug/L),

aD0O%: Absolute deviation from the oxygen saturation value: | 100-DO% |
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DIN: Dissolved inorganic nitrogen: (NOz+NO2+NH4)-N (ug/L)
TP: Total phosphorus (ug/L)
k: Equation constant; 1.5

m: Equation constant; 1.2

Classification ranges according to this index are given in the Table below.
Table 2.1 TRIX Values and Class Definitions

TRIX Value Class Definition

<4 No Risk of Eutrophication
(High quality)

4-5 Less risk of eutrophication

(Good quality)

5-6 High Risk of eutrophication
(Moderate quality)

>6 Eutrophic
(Bad quality)

Supplementary information about the sampling, measurement and analysis methods can be found in
the Appendices.

Marine Quality Bulletin is published as part of the Official Statistics Program (OSP).



3 GENERAL

This section includes general information about the monitoring stations and campaigns in the Marmara
Sea. The monitoring activities from 2014 to 2017 were carried out by the TUBITAK Marmara Research
Vessel which is a fully equipped oceanographic research ship with a hull length of 41.2 meters. The
information about the monitoring stations in the 2014-2017 period is given in Table 3.1. Also, the detailed

INFORMATION

information about the stations monitored in 2017 is available in Appendix-1.

Table 3.1 Information about the Monitoring Stations in the Marmara Sea

Monitoring Components 2014 2015 AU 0
9 P Summer | Winter | Summer | Winter | Summer | Summer
Water Column 59 59 61 68 91 90

3.1 The Marmara Sea Coastal Water Bodies (Water Management Unit)

There are 22 Coastal Water Bodies (CWBSs) in the Marmara Sea, listed in Table 3.2 and shown in Figure

3.1
Table 3.2

Marmara Sea Coastal Water Bodies (Water Management Units)

Coastal Water Bodies (Water Management Units)

MRMO1:

Susurluk Riverbank

MRMO02:

Susurluk River - open

MRMO3:

West of Susurluk

MRMO04:

Gulf of Bandirma

MRMOS:

North of Kapidag Peninsula and the Islands

MRMO6:

Deltas of Biga and Gonen Creeks - Gulf of Erdek

MRMO7:

Entrance of Canakkale Strait- south and north coasts-Sarkdy

MRMO8:

West of Tekirdag — East Sarkdy

MRMO9:

Tekirdag — Marmara Ereglisi

MRM10:

Silivri- Bluylukg¢ekmece

MRM11:

Klguk Cekmece - Zeytinburnu

MRM12:

Golden Horn

MRM13:

istanbul Strait-Marmara exit

MRM14:

Kadikéy-Prince Islands

MRM15:

Tuzla

MRM16:

Inner Gulf of izmit

MRM17:

Central-Outer Gulf of izmit

MRM18:

Yalova- North of Bozburun

MRM19:

Gulf of Gemlik —South of Bozburun

MRM20:

West of Mudanya-Susurluk

MRM21:

West of Mudanya-Susurluk open

MRM22

: Imrali Island
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Figure 3.1 The Marmara Sea Coastal Water Bodies (Water Management Units) (DEKOS, 2014)

3.2 Information on the monitoring stations and campaigns in the Marmara Sea

Information about the monitoring stations (codes/location, coordinates, depths, etc) studied in the
Marmara Sea in the spring and summer of 2017 are given in Appendix-1. The studies in the Marmara
Sea and Straits were conducted at 87 stations in the spring and at 90 stations in the summer of 2017.
At all of the stations; CTD including in-situ fluorescence and radiation, dissolved oxygen, pH, nutrients,

Secchi depths and chlorophyll-a were measured.
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Figure 3.2 Map of the Stations in the Marmara Sea in the Summer of 2017

Marine Quality Bulletin is published as part of the Official Statistics Program (OSP).



4 EUTROPHICATION STATUS of THE MARMARA SEA

As part of the eutrophication assessment of the Marmara Sea, the following variables were also
assessed together with Physical Variables (salinity, temperature, pH, density changes, etc.).

e Nutrient levels

e Chlorophyll-a levels

e Dissolved Oxygen levels

e Secchi Disc Depths

This section includes the assessment results of the above mentioned variables in the Marmara Sea

coastal water bodies.

4.1 Variability of Nutrients

For surface distributions of nutrients; the surface dissolved inorganic nitrogen (DIN), silicate (Si), nitrite-
nitrate nitrogen (Nox) and total phosphorus (TP) concentrations were assessed. 2014-2017 data (4
summers and 2 winters) from the Marmara Sea CWBs on the surface layer (0-10m average) nutrients
(NOs+ NO2 —N [Nox], NH4, PO43, TP ve Si), their ratios (N:P, Si:N) and comparisons of salinity-

temperature properties are given in Figure 4.1 and Figure 4.2.

Itis possible to assert that the nutrient levels revealed higher scores in winter periods than in spring and
summer periods (with the influence of vertical mixing); however, there are also some differences
between the years. All of the nutrients are at the lowest level in the spring period; which indicate that
they are consumed by the primary producers (phytoplankton). Phosphorus compounds measured at
MARO4 (Gulf of Bandirma) indicated the highest level in all seasons, which reveals the permanent
existence of industrial and domestic pressures. **Besides, relatively high nitrogen compounds and
silicate were detected at the CWBs (1-2-20-21) under the influence of Susurluk River. The defined N:P
(Redfield molar) ratio for euphotic zones of oceanic and marine systems without any pressure is 16
which is generally below 5 in the Sea of Marmara; and even at the levels <2 that are obviously the
undesirable levels (DeKoS, 2014). On the other hand, a Si:N ratio <5 is an undesired situation too which
causes shifts especially from phytoplankton diatom group to other groups and consequently changes

the ecosystem structure.
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Figure 4.1 Comparison of the 2014-2017 data from the Marmara Sea CWBs on surface layer (0-10m

average) nutrients
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Figure 4.2 Comparison of the 2014-2017 data from the Marmara Sea CWBs on the rates of surface layer (0-

10m average) nutrients and some physical properties
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4.2 Chlorophyll-a levels

Figure 4.3 shows the comparison of the 2014-2017 surface layer (0-10m average) chlorophyll-a
concentrations at the Marmara Sea CWBs. The comparison of the 2014-2017 data from the CWBs on
surface layer (0-10m average) chlorophyll-a concentrations indicates that the concentrations in the
winter periods are generally higher than those in the summer periods; nevertheless, the measurements
in the summer of 2017 revealed the highest concentration among the summer measurements. Spring
concentrations those were measured in 2017(2™ half of May) for the first time within the monitoring
programme, turns out to be close to the summer concentration levels (Figure 4.3). The summer

concentrations in 2017 reveal compatibility with the ones in previous periods.

Chlorophyll-a levels vary depending on the increase/decrease of both nutrients and light conditions. The
nutrient increase in surface waters owing to vertical mixing in winter has led to an increase in the
chlorophyll-a levels. This increase was expected to continue and even reach the highest levels in the
spring season. The only glitch here about the spring conditions is that the measurements reflected a
period which was close to the summer season, hence the expected spring blooming could not be caught.
The chlorophyll-a levels over 4-4.5 ug/L represent eutrophic/hypertrophic conditions (YSKY, 2016).
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Figure 4.3 Comparison of the 2014-2017 data from the Marmara Sea CWBs on surface layer (0-10m

average) chlorophyll-a concentrations.
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4.3 Dissolved Oxygen Levels

Dissolved oxygen profiles of the Marmara Sea in the spring seasons of 2017 are given in the below
graphics showing all stations together (Figure 4.4). The dissolved oxygen in the spring period was
detected to be =0.3 mg/L at about =1000 m depth. Since the western part of the Marmara Sea is under

the influence of the Mediterranean waters; DO values of the intermediate layer and bottom depths in

this region were relatively high.
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Figure 4.4 Dissolved oxygen profiles in the 2017 spring samplings of all the stations in the Marmara Sea

Figure 4.5 shows the map of saturated oxygen levels in the bottom waters in August 2016. If this
parameter gets below 20-30%, it constitutes an absolutely undesirable condition for the ecosystem
quality. In the deep trenches and in almost all of the east and west parts of the Marmara Sea, this
parameter is below this threshold except the shelf waters and south western part that is under the direct

influence of fresh Mediterranean waters.
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Figure 4.5 - Map of saturated oxygen value distribution in the bottom layer of the Marmara Sea
(August 2016)

4.4 Secchi Disk Depth

Secchi disk depth in the Marmara Sea ranged from 1.5 to 8.5m in the spring, and from 2.5 to 13.5m in
the summer 2017 sampling periods (Figure 4.5). SDDs were observed to be low in the spring, especially
at the coasts of the European side of Istanbul, Bosphorus and the Gulfs of izmit and Gemlik. When the
2014-2017 Secchi disk depths are compared, it is observed that the light transmission was observed to
be higher in the summer period than in the winter period (Figure 4.5). Among the summer periods, the

lowest SDD was observed in the year 2017.
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Figure 4.5 Comparison of 2014-2017 Secchi disk depth averages at the Marmara Sea CWBs
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5 TRIX INDEX ASSESSMENT

TRIX values of the Marmara Sea in the 2017 spring and summer periods were calculated to be <4 (No
risk of eutrophication) in general (Figure 5.1). The TRIX values at 4-5 which reflect high risk of
eutrophication were observed only in the Gulf of Gemlik and Bandirma (CWB 19, 4) and at the coasts
of the European side of istanbul in the spring period. On the other hand, in the summer period, the TRIX
values of the Gulfs of izmit and Bandirma (CWB 16, 4) were observed in the range from 4 to 6. When
the 2014-2017 TRIX values of the Marmara Sea are compared, the highest values (>5; high risk of
eutrophication) are observed in the 2015 winter period, while the lowest values (<3; no risk of
eutrophication) are observed in the 2017 summer period. The TRIX values in the 2017 spring period are

generally low and close to the values of the 2017 summer period.
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Figure 5.1 TRIX values for the CWBs of the Marmara Sea in 2014-2017 sampling periods
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6 GENERAL ASSESSMENT

Ecological Quality Status of Coastal Water

This section includes quality status assessments for the August-2016 term on the basis of the findings
of CWBs according to Water Framework Directive by biological parameters (phytoplankton, macroalgae
and benthic invertebrates) as well as supporting parameters (TP, NOx, SDD). Figure 6.1 shows the

ecological quality status assessments of the Marmara Sea by WFD’s 5-class characterization codes.

According to the 5-class scheme of WFD, a significant part of the CWBs have revealed “moderate” and
less (“poor/bad”) qualities. Only the coasts of Kapidag-Prince Islands and Canakkale-Sarkoy-Tekirdag
(MRMO05, 07 and 08) were assessed to have “good/very good” quality for a three-year period between
2014 and 2016. Although MRMO06 (Erdek) and MRMOQ9 (Tekirdagd) revealed periodic changes between

moderate/good, these CWBs also were assessed to be at “good” level in the 2016 period.

“Ecological Quality Status of Coastal Water Bodies (Summer 2016) Depth (m) Bl 200
0 I 500

10 I 1000,
20 I 2000
o s I 3000
B oo [ <000

Figure 6.1 Coastal water bodies ecological quality assessment (2016)
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7 APPENDICES

7.1 Appendix-1: Information on the stations and samplings in the spring and summer of
2017
. Distance
Station | Station . . Cwe/ Co-ordinates Depth | from
Station location MAU
number | Code ) . (m) coast
Number Latitude Longitude (km)
; Gulf of izmit - Entrance of 40° 43' 50" 29° 20' 57" 310 2,81
1 122 Marmara MRMLY 70 23759" | 29° 21 2" 319 2,51
; _ 40° 43' 40" 29° 28'6" 46 1,14
2 129 Gulf of Izmit MRM17 20° 43 43" 59° 28 5" 50 121
; _ 40° 45' 53" 29° 27' 32" 64 0,64
3 1z7 Northern coast of Izmit Gulf MRM17 20° 45 47" 29° 97" 39" 66 084
; _ 40° 46' 1" 29° 36' 53" 55 1,59
4 1215 Gulf of Izmit MRM17 20° 45 55" 59° 36' 56" 6 180
; o 40° 43' 16" 29° 37' 3" 150 2,73
5 1217 Gulf of Izmit - Center MRM17 20° 437 18" 29° 37" 1" 153 2.80
6 iz25 izmit Gulf eastern basin MRM 40° 43' 56" 29° 47" 2" 40 0,95
entrance 16/17 40° 44' 2" 29° 47" 1" 38 0,76
: _— . 40° 44' 49" 29° 51'8" 13 0,36
7 1Z5C Gulf of Izmit - Dilburnu MRM17 20° 44" 45" 29° 51" 11" 18 0.46
; o 40° 44' 17" 29° 53' 30" 27 1,97
8 1230 Gulf of Izmit - End of the Gulf | MRM16 20° 44 13" 20° 53 37" 26 1.97
. 40° 46' 27" 29° 12' 57" 547 4,71
9 M20 The Prince Islands MRM15 20° 46' 10" 29° 12 47" 618 523
40° 45' 38" 29° 4' 48" 1240 12,29
10 MD102 Cinarcik Trench MAU1 20° 45' 38" 29° 4' 29" 1240 12.50
The Prince Islands - Tuzla - 40° 49' 34" 29°11'12" 87 5,87
11 MY2 offshore MRMLS [0 297307 | 29° 11' 147 88 5,81
Area between Tuzla and the 40° 51' 3" 29° 14' 25" 41 1,37
12 MY1 Prince Islands MRMILS I 0° 51747 29° 14' 31" 38 1,07
Area between the Prince 40° 51' 25" 29° 11" 13" 65 3,09
13 M11 Islands and Tuzla MRMLS 17051 25" | 29° 11' 1" 68 3,15
. 40° 49' 41" 29°6' 21" 65 8,79
14 MDNEA The Prince Islands MRM15 20° 49 42" 29° 6 31" 62 8.67
. 40° 50' 39" 29° 5' 26" 65 7,81
15 MDADA3 | The Prince Islands MRM14 20° 50' 43" 29° 5' 30" 64 7.68
40° 51' 23" 29° 5' 36" 50 6,60
16 MDAG 40° 51' 22" 29° 5' 33" 52 6,66
. 40° 50' 15" 29° 2'10" 100 11,54
17 MD26 The Prince Islands MRM14 20°50' 17" 29° 2' 2o 99 11.29
. 40° 51' 38" 28° 59'13" 90 12,39
18 YSA The Prince Islands MRM14 20° 51 44" 28° 59' 18" 83 12.18
40° 53' 16" 28° 59'40" 45 9,34
19 MDA3 40° 53' 23" 28° 59' 46" 44 9,08
. 40° 53' 22" 29° 1' 15" 46 8,62
20 YSA1l The Prince Islands MRM14 20° 53 16" 29° 1" 14" 52 8.81
. 40° 54' 23" 29° 1' 15" 32 6,76
21 YSA2 The Prince Islands MRM14 20° 54' 18" 29° 1" 19" 31 6.89
40° 56' 51" 29° 3'13" 16 1,78
22 MDA4 40° 56 49" | 29° 3 16" 13 1,82
The Bosphorus - Eastern exit 40° 57' 49" 29°0'1" 25 2,45
23 M3 to the Marmara Sea MRM14 0757 55" | 20° 0 1" 24 2,33
The Bosphorus - Exit to the 41°13' 35" 29° 8'10" 67 1,54
24 KO Black Sea MRM13 7 1335" | 29°8'5" 66 1,61
41°1' 49" 29° 0' 35" 31 0,47
25 B2 Bosphorus MRM13 21°1' 59" 29° 0' 59" 34 034
26 M1 The Bosphorus - Exit to the | MRM13 [ 41°1'1" 28° 59' 51" 26 0,89
Marmara Sea 41°1' 3" 28° 59' 39" 45 0,62
57 M8 The Bosphorus - Entrance to | MRM13 | 40° 56' 26" 28° 56' 34" 61 5,39
the Marmara Sea 40° 56' 25" 28° 56' 39" 62 5,48
28 YK1 Yenikapi - Coast MRM11 | 40° 56' 58" 28° 51' 23" 18 1,70

Marine Quality Bulletin is published as part of the Official Statistics Program (OSP).



. Distance
Station | Station . . CwB/ Co-ordinates Depth | from
Station location MAU
number | Code ) . (m) coast
Number Latitude Longitude (km)
40° 57" 1" 28° 51' 24" 12 1,68
40° 55' 35" 28° 46' 29" 82 4,46
29 M14A MAUL " [5° 55 38" | 28° 46 29" 81 4,37
. 40° 58' 15" 28° 45' 21" 20 0,84
30 KC1 Kigukgekmece - Coast MRM11 20° 58" 14" 28° 45 21" 0 0.86
- 40° 56' 48" 28° 36' 25" 50 1,83
31 BC1 Bulyukcekmece - Coast MRM10 20° 56' 52" 28° 36' 23" 29 1.73
- 40° 51' 25" 28° 28' 57" 819 15,01
32 MD104 Buyikcekmece - Offshore MAU1 20°51' 28" 28° 28 52" 812 14.96
N MRM10 41°0' 53" 28° 26' 55" 33 1,66
33 MD3 Tekirdag - Coast 21°0' 58" 28° 26' 54" 32 151
I MRM10 41° 3' 26" 28° 14' 35" 30 1,28
34 MD54 Silivri - Coast 21°3 29" 28° 14" 32" 295 124
; 40° 55' 50" 28° 13' 38" 410 14,90
35 DIPTAR2Y MAUL 40° 55' 53" 28° 13' 35" 400 14,82
36 MDAA MAUL 2557 38" | 26°4' 8" 79 7,93
The Marmara Sea - Central 40° 50' 36" 28° 0" 32" 1247 14,10
87 MD103 | pogin MAUL 0 50327 [ 28° 041" | 1245| 1428
[ 40° 57' 2" 27° 53' 25" 50 1,61
38 MD86 Marmara Ereglisi - Coast MRMO09 20°57 7" 27° 53 30" 03 1.48
L MRMO09 40° 59' 37" 27° 44' 36" 14 2,08
39 MED2 Marmara Ereglisi 20° 59' 44" 27° 44" 34" 13 1.95
L MRMO09 40° 57' 40" 27° 31' 29" 20 1,41
40 MD59 Tekirdag - Coast 20° 57 38" 57°31 37" 22 150
4l MD6A 40° 54' 8" 27° 29' 58" 63 2,54
N 40° 49' 8" 27° 30' 57" 1100 5,89
42 MD101 Tekirdag - Offshore MAU1 20° 49' 16" 275317 12" 1110 6.08
i 40° 45' 24" 27° 25' 31" 450 5,60
43 DIPTAR4Y MAUL 40° 45' 28" 27° 25' 35" 505 5,61
N 40°42' 17" 27°19' 21" 20 0,80
a4 HOSK Hoskoy MRMO8 140 227 23" | 27° 19'31° 23 0,86
Area between Tekirdag and 0,00
45 MD13A  |'\tarmara Island MAUL o 3926 | 27724 12 | 152 9,43
. 40° 33' 16" 27° 1' 20" 31 2,09
46 D7MA Sarkdy (Canakkale) MRMO7 20° 33 15" 27517 23" 2 2.19
40° 24' 25" 26° 42' 24" 71 1,53
47 D7 The Dardanelles MRMO7 20° 24" 20" 26° 42' 20" 7 1.63
40° 27' 42" 27° 0' 24" 50 5,90
48 MD108B MAUL 40° 27' 43" 27° 0' 20" 50 5,99
The Dardanelles — Ent. of the 40° 31" 13" 27° 11' 8" 62 8,00
49 MDIOA | Marmara Sea MAUL 31227 [ 27 11 197 62 8,37
40° 32' 53" 27° 34' 17" 58 10,81
50 MD67 Marmara Island - South MRMO05 20° 32 58" 27° 34 23" 53 10.76
Karabiga-Islands-Gulf of 40° 25' 20" 27° 22' 20" 36 3,48
51 BD3 Erdek MRMOS =05 25 25" | 27° 22' 37 37 3,90
Karabiga-Islands-Gulf of 40° 22' 40" 27° 20' 31" 12 1,35
52 BD1 Erdek MRMO6 =552 40" | 27° 20' 257 12 1,26
53 MD63 Karabiga-Islands-Gulf of| MRMO6 40° 19'6" 27° 32' 40" 15 1,72
Erdek 40°19'7" 27° 32' 37" 15 1,75
Karabiga-Islands-Gulf of| MRMO06 40° 25' 16" 27° 32' 2" 44 12,29
54 MDI2A | £/ ek 40°25'16" | 27° 32' 11" 4| 1217
55 GD3 Karabiga-Islands-Gulf of| MRMO6 40° 23' 34" 27° 38' 7" 37 7,32
Erdek 40° 23' 31" 27° 37' 60" 38 7,22
56 GD1 Karabiga-Islands-Gulf of| MRMO6 40° 20' 2" 27° 38' 8" 14 0,80
Erdek 40° 19' 54" 27° 38' 8" 9 0,59
MRMO06 40° 20' 38" 27°48' 7" 31 1,16
57 ER1 Gulf of Erdek 20° 20' 37" 27548 7" 32 1.14
MRMO06 40° 25' 14" 27° 44' 5" 33 1,45
58 MD66 Gulf of Erdek 20° 25' 14" 27544 8" 33 1.38
Kapidag Peninsula- 40° 32' 44" 27° 45'12" 63 1,93
59 KD1 Northwest MRMOS =205 3240" | 27° 45 107 63 1,79
60 DIPTAR3Y MAU1 40° 41' 46" 27° 49' 33" 370 19,32
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Station | Station . . CwB/ Co-ordinates Depth Ri)sr;ance
number | Code Station location MAU - - m) coast
Number | Latitude Longitude (km)

40° 41' 51" 27° 49' 34" 385 19,47
61 MD14A Central Marmara - South MAUL jgo jg ﬂ §g° ; 2(2) :28 ;ggg
62 MD18 Central Marmara - South MAUL jgo jg 16 §g° 28 ;; igg 2325
63 BK1 Gulf of Bandirma MRMO04 jgo gg :232 2; 23 ;; gi 123
64 MD87 Gulf of Bandirma MRMO04 jgo gg 18 2; 22 22 gg ;g%
65 MD72 Gulf of Bandirma MRMO3 jgo g: gg gge 2 gé jj ;;2
©  [K02  |Nommems o] MRMOS | oo rsmes | st| v
67 KR1 Bursa Kursunlu-Coast MRMO03 jg: gg' gg' gg: 12- ;0" j; jig
68 MD19A Bursa Bayramdere-Offshore MRMO02 jg: gg' ;5" gg: ggl ggu izl iggé
69 MD19 Bursa Bayramdere-Coast MRMO02 :8: ;2' 22" ;2: ;gl gg" i; 122
70 SD1 Susurluk Stream - Entrance MRMO1 :80 ;2 ‘21'1,, ;20 g? 27 g 2;?
71 SD2 Susurluk Stream - Entrance MRMO1 :80 ;2 23 ;20 21 §2 12 ;gi
72 SD3 Susurluk Stream - Entrance MRMO02 :80 ;g gg ;20 gg % Z; ggz
73 MD20 Susurluk Stream - East MRMO1 :80 ;2 ?3,, ;20 gg g gé 122
74 MDSD1 Mudanya West Coast MRM20 :8: ;g' 2; ;2: :g gg" 32 83;
R L i e o ]
76 MD89A Gulf of Gemlik MRM19 380 ;g gg) ;Zc g ;6 gg 821
77 KUMDE Gemlik G./Kumla MRM19 380 ;g ;5 ;Zc g ;g gg ggg
76 |wbes |oulof cemii PPy i AR Il ) B
7 |Mbso |outof cemii PPy E 2 RN A )
80 MD22A Gulf of Gemlik MRM19 :80 ;2 ?6 ;20 gg :133,, i; 822
81 MD22 Gulf of Gemlik MRM19 :80 ;g g ;20 gg 26" 188 igg
82 GK1 Outer Gulf of Gemlik MRM21 :80 ;; :130,, ;20 :g é 22 g?i
83 GK2 Gemlik G/North West MRM19 :80 ;g 2? ;20 :g (?;52', gg 12?
84 DIPTAR1Y | Marmara - South East MAU1 :80 g; gg ;20 gg i; 288 1;22
5[ wor [ s ol o
86 MD75 Armutlu (Northeast) MAU1 :80 jg ‘110,, ;20 :? 4113 328 11(232
5 |ARt | Amutu-comst wRuis [0S 4| o0 ze | aas] L7
88 45C East deep basin MAU1 230 2; fg 22 gg gg Eg; 13;2
89 CY1l Cinarcik coast MRM18 230 gg :?;(5) ;go 2 22 ;é? 12;
0  |wo2a | valoua - Cons wRvzs 4001 L0 45T a2l 053
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7.2 Appendix-2: Sampling Methods
MATRIX PARAMETER SAMPLING METHOD STORAGE METHOD REFERENCE
CTD Manual —Software
T,S.D In-situ measurement
Sea Monitoring Guidelines (2017)
Do In-situ measurement / Reagent must be added ’ Winkler CTD Manual -Software / MTS 163
from rosette to bottle without contacting with air. Sea Monitoring Guidelines (2017)
In-situ measurement: with a 30cm diameter
SD Depth o - Sea Monitoring Guidelines (2017)
5 white disk
<
B3 Chl-a Roset sampling, filtering with GF/F filters -20 °C in deep freezer | Water Pollution Control Regulation Sampling and
ﬁ Analysis Methods Communiqué
n PO.4*
TP In HDPE bottles in . . .
UNEP/MAP, 2005. Sampling and Analysis techniques
SiO2 deep freezer at -20 °C o o
From rosette to bottle for the Eutrophication Monitoring Strategy of MED POL.
or immediate . .
NO3z+NO2-N Technical Reports Series No: 163
measurement . ideli 2017
NHaN Sea Monitoring Guidelines ( )
7.3 Appendix-3: Measurement and Analysis Methods
PARAMETE LOD/LO ) Measurement-Analysis
MATRIX METHOD INSTRUMENT | REFERENCE Unit
R Q Laboratory
CTD Manual —Software L
. o R/V TUBITAK MARMARA
T,SD In-situ measurement | CTD prop Sea Monitoring - -
o Research Vessel
Guidelines (2017)
. S.M. 4500 B:2005 -
lodometric Method ) o R/V TUBITAK MARMARA
DO ) Titrator Sea Monitoring - mg/L
(Winkler Method) L Research Vessel
Guidelines (2017)
. o Sea Monitoring R/V TUBITAK MARMARA
SD Depth In-situ measurement | Secchi Disk o - m
Guidelines (2017) Research Vessel
Spectrophotometric S.M 10200 H. -
) Spectrophoto o R/V TUBITAK MARMARA
Chl-a Method-Extraction Sea Monitoring 0,05 ug/L
) meter o Research Vessel
With Aceton Guidelines (2017)
Method of S.M. 4500-P : 2005 G -
o o 0,02/ R/V TUBITAK MARMARA
PO,* Determination of Autoanalyzer Sea Monitoring umol/L
& o 0,07 Research Vessel
'5: Orthophosphate Guidelines (2017)
= Persulfate Method
< L
w for Simultaneous S.M. 4500- P J. TUBITAK MAM
n o Autoanalyzer, C 0,055 / ]
TP Determination of Sea Monitoring umol/L Environment and Cleaner
. Autoclave o 0,183 . .
Total Nitrogen and Guidelines (2017) Production Institute
Total Phosphorus
SM 4500-SiO2- :2005 F -
. . . o 0,06 R/V TUBITAK MARMARA
SiO; Colorimetric method | Autoanalyzer Sea Monitoring umol/L
o /0,19 Research Vessel
Guidelines (2017)
. . S.M. 4500-NO3-1:2005 -
Cadmium Reduction o 0,05/ R/V TUBITAK MARMARA
NOz+NO2N Autoanalyzer Sea Monitoring umol/L
Method o 0,17 Research Vessel
Guidelines (2017)
o S.M. 4500-NH3 H:2005 -
Flow Injection o 0,041/ R/V TUBITAK MARMARA
NH4.N Autoanalyzer Sea Monitoring umol/L
Method o 0,14 Research Vessel
Guidelines (2017)
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