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Abstract 
 
Posidonia oceanica (L.) Delile, an endemic species that plays a significant role in the 
ecosystem from the Strait of Gibraltar to the Sea of Marmara, is under the influence of the 
Anthropocene. The conservation of the species, which is one of the invaluable resources 
of the Mediterranean Sea, is essential to protect its unique ecological system. Nonetheless, 
the detection of the locations where the species exists is a prerequisite for its protection 
and the preservation of the associated habitat. Hence, the current investigation depicts the 
extent of P. oceanica coverage in Paşalimanı Island and the Narlı area of the Kapıdağ 
Peninsula located in the Sea of Marmara, which is the northern limit of the distribution of 
this species. The results obtained supported the determination of the area of P. oceanica in 
the Narlı region as 4.676 ha, and also the updating of this area to 21.861 ha for Paşalimanı 
Island, thus improving the existing information on their habitats. 
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Introduction 
 
Seagrass meadows are one of the important marine ecosystems due to their 
biological, ecological and even economic effects on their environments (Duarte 



 
284 

 

1999). Some creatures in natura build the ecosystem in their environment. One 
of such great engineering species is Posidonia oceanica, which plays an important 
role in the balance and sustainability of coasts (Boudouresque et al. 2012). 
Despite today's increasing carbon emissions, it has a positive effect not only on 
the hydrosphere but also on the atmosphere with its ability to retain this element. 
In addition, its value increases, especially in areas such as the Sea of Marmara, 
because it retains nitrogen and phosphorus in the environment (Gacia et al. 2002). 
Moreover, even the leaf litter form they become after completing their life cycle 
creates new habitats (Calizza et al. 2013). Nowadays, this important species has 
been also affected by the Anthropocene Era. These effects, are known as to 
manifest themselves through the pollution, anchoring and coastal construction. 
The problems are not specific only to the Mediterranean Sea alone, but also 
experienced in the border region where this species reaches, that is, in the Sea of 
Marmara (Tortonese and Demir 1960), which is a biological corridor connecting 
the Black Sea and the Aegean Sea (Öztürk and Öztürk 1996).  
 
In the present study, (i) the location of P. oceanica in Paşalimanı Island and (ii) 
the Narlı region in the Sea of Marmara was mapped, (iii) then the area it covered 
was calculated to provide answers to the questions of where and how it should be 
protected. 
 
Materials and Methods 
 
Study area 
The Sea of Marmara connects the Mediterranean and Black Seas with the 
Çanakkale and İstanbul Straits, which were formed in the Holocene. This young 
sea, used as a migration corridor, is also a biological barrier for some species 
(Öztürk and Öztürk 1996). The Sea of Marmara is the last location where P. 
oceanica is distributed, even though it is one of the species that originally 
belonged to the Mediterranean, somehow it was caught in this biological barrier, 
which makes this situation remain a mystery even today. That lead us to conduct 
the present study in Paşalimanı Island (40°28'32.70"N, 27°37'08.94"E) and the 
Narlı region (40°28'26.98"N, 27°41'20.71"E) of the Kapıdağ Peninsula with the 
target of mapping and calculating the coverage area. The location of the Sea of 
Marmara, Kapıdağ Peninsula and Paşalimanı Island, where the study was 
conducted, is illustrated as a map in Figure 1. 
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Figure 1. Study areas: Paşalimanı Island and Kapıdağ Peninsula in the Sea of Marmara 
 
Survey 
The study was conducted in the July-August 2023. During the survey, a 
combination of manta towing, remotely operated vehicle (ROV), skin and scuba 
diving was used, depending on the geographical conditions (Miller et al. 2003). 
Diving and ROVs were preferred in conditions that prevented surface surveys due 
to low visibility or depth. 
 
Mapping 
Posidonia oceanica areas detected during the survey were measured in situ with 
using the scuba technique on both the long and short sides of the beds. The 
measurements were then compared with the underwater measurements by using 
Google Earth © software (version 7.3.6.9345), and found to be consistent. The 
corresponding polygons were transferred to QGIS (QGIS 2023 3.32 Lima) for 
area calculations and mapping. All data prepared in QGIS were standardized with 
using ESRI software (Environmental Systems Research Institute, 
http://www.esri.com). To map the coastline, data coverage from OpenStreetMap 
contributors was utilized. 
 
Results and Discussion 
 
The existence of P. oceanica meadows is already known in Paşalimanı Island 
(located in the west of the Kapıdağ Peninsula), Ocaklar and Narlı region (Yüksek 
and Okuş 2004; Cirik et al. 2006, 2010; Meinesz et al. 2009; Cirik and Akçalı 
2013; Taşkın 2016; Taşkın et al. 2019; ÇŞİDB, TUBİTAK-MAM 2021). Some 
authors also reported that P. oceanica meadows spread along the 3.13 km at 
Paşalimanı Island with a 35.1 ha coverage area as well as 8 km in length at 
Kapıdağ Peninsula (Cirik et al. 2006). Utilizing current satellite technology and 
traditional in situ methods, the present study was conducted to determine the area 
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of each bed. Unlike previous investigations, which evaluated the area where P. 
oceanica commences and terminates as a singular piece, this study shows that the 
region contains 278 beds. These beds were found to range from 0.8 m at the 
shallowest point (40°28'42.99"N, 27°36'02.79"E) to 6.4 m at the deepest point 
(40°27'47.23"N, 27°34'49.48"E). Further analysis exposed this area to having a 
total area of 19.597 ha, and only the bay situated in the vicinity of Paşalimanı 
Island was previously measured as 35 ha. The disparity in area is primarily 
attributed to empty spaces between the beds, and the identification of new beds 
not identified in previous studies. On the west coast of the Island, 35 beds were 
identified, and 2 on the south coast. The total area of these newfound beds was 
calculated to be 2.264 ha. Therefore, the P. oceanica area on Paşalimanı Island 
has been revised to cover 21.861 ha. The beds are illustrated in Figures 2 and 3. 
 

Figure 2. The coverage area of P. oceanica in Paşalimanı Island and the Narlı region of 
Kapıdağ Peninsula in the Sea of Marmara. 

 
Furthermore, it was observed that the distribution of P. oceanica in the Kapıdağ 
Peninsula was not continuous, in contrast to previous studies. Rather, it was found 
to consist of 7 separate beds, unlike the previously assumed single piece 
distribution. The overall area of these beds has been revised to 4.676 ha, with the 
areas covered by each bed detailed in Table 1.  

 
Mapping of benthic habitats such as P. oceanica meadows is essential for the 
purpose of fisheries management, coastal planning and marine spatial planning. 
Therefore, mapping efforts should be continued not only for the P. oceanica beds 
but also for the other species such as Zostera marina, Zostera noltii, Cymodocea 
nodosa.  
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Figure 3. Detailed maps of the areas covered by P. oceanica along the coast of 
Paşalimanı Island. The map on the left portrays the new beds found, 35 in the west and 2 
in the south costs. The map on the right illustrates a fine-scale version of the previously 

known area with 278 beds. 
 

Table 1. The coverage area results of P. oceanica in Narlı region 
 Area (ha) of P. oceanica  

a 0.7354 
b 0.7011 
c 0.6007 
d 0.5981 
e 0.1782 
f 0.9549 
g 0.9081 

Total 4.6768 
 
Since the Sea of Marmara is threatened by mucilage, illegal and unreported 
fishing practices, climate change and non-indigenous species, protection of the 
habitats and species is essential. In addition to that, P. oceanica beds are also 
threatened by fishing, coastal degradation, pollution and anchoring in the Sea of 
Marmara. Hence, a mooring system should be constructed instead of anchoring 
to protect the future of the P. oceanica beds (Özalp 2019). 
 
The total coverage area of the P. oceanica meadows in the Sea of Marmara was 
calculated from the given figures in previous studies since the mapping and 
coverage efforts were started in the 2000s, resulting in underestimation. Akçalı et 
al. (2019) reported that a total of 14.486.20 ha P. oceanica coverage area in all of 
the Turkish coasts and 1.339.10 ha for the Sea of the Marmara. However, the 
present coverage figures for the west and south coasts of Paşalimanı Island are 
the result of the first attempt for that region. Moreover, flowering and fruiting 
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data of P. oceanica in the Sea of Marmara is still lacking. In a conclusion, while 
the present study provides the baseline data for the area, further studies are needed 
to elaborate effective conservation measures for P. oceanica. 
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Marmara Denizi’ndeki deniz çayırı  
(Posidonia oceanica)’nın Paşalimanı Adası’nda ve 
Kapıdağ Yarımadası’nda kapladığı alan 
 
Öz 
 
Cebelitarık Boğazı'ndan Marmara Denizi'ne kadar olan ekosistemde önemli rol oynayan 
ve endemik bir tür olan Posidonia oceanica (L.) Delile, Antroposen Çağı’nın etkisi 
altındadır. Kendine özgü ekolojik sistemi dolayısıyla Akdeniz'in paha biçilmez 
kaynaklarından biridir ve bu türün korunması büyük önem taşımaktadır. Bu türün 
bulunduğu yerlerin tespiti, ilgili habitatın korunması için bir ön koşuldur. Bu nedenle, etkin 
korumanın sağlanabilmesi için türün bulunduğu alanların belirlenmesi zorunludur. Mevcut 
araştırma, Marmara Denizi'nde yer alan Kapıdağ Yarımadası'nın Narlı bölgesindeki P. 
oceanica’nın kapladığı alanı ortaya koymaktadır. Elde edilen sonuçlara göre, P. 
oceanica’nın Narlı bölgesindeki alanı 4,676 hektar olarak belirlenmiş, Paşalimanı 
Adası’nda P. oceanica’nın kapladığı alan 21,861 hektar olarak güncellenmiştir. Sonuç 
olarak habitatlara ilişkin mevcut bilgilerin iyileştirilmesi sağlanmıştır. 
 
Anahtar kelimeler: Posidonia oceanica, Kapıdağ Yarımadası, Paşalimanı Adası, 
Marmara Denizi 
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