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22 , 2019.

, 1 4m

0.3 80.6 /100m2

Cymodocea nodosa.

39.0 ± 10.7cm 7.6cm 70.7cm

. 2020,

Haplosporidium pinnae

(100%).
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Abstract

The emblematic and endemic Mediterranean species Pinna nobilis, is considered as

critically endangered during the last four years due to mass mortality events that have

occurred throughout the Mediterranean Sea. In the present study, the population of the

species has been studied during 2018 – 2019 in the Gulf of Argostoli (Cephalonia Isl – Ionia

Sea). The field surveys were conducted in two phases. During the first phase, a pilot survey

aiming at the location of pen shell populations was carried out with an underwater trawled

camera. A total of 44 transects were conducted covering 28.8km and 3224 point data

information were collected concerning the presence and density of the target species.

During this phase, five dense populations of pen shells were found in the study area.

During the second phase of the study, population density and shell dimensions were

estimated in 22 sites with scuba diving (line transect method). Diving took place in June,

July and November 2019. Dense pen shell populations were found in shallow (1 4m)

Posidonia oceanica meadows with density ranging between 0.3 and 80.6 /100m2

whereas some individuals were found sporadically in Cymodocea nodosameadows. Mean

shell length was found equal to 39.0 ± 10.7cm ranging from 7.6cm to 70.7cm. Average

shell length also presented significant differences among the areas with dense

populations. In September 2020, a mass mortality event occurred in the whole island

possibly due to infection by the pathogen Haplosporidium pinnae and the populations in

the study area present 100% mortality.
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1.  
 

1.1  

  (  Bivalvia)        

,   .       

         .    

    .      , 

       ,     

         .  

        ,   

          ,    

       .    

          (  1). 

 
 1:     . 

 

1.2   Pinna nobilis (Linnaeus, 1758) 
 

  Pinna nobilis (Linnaeus, 1758)     (Animalia), 

:  (Mollusca), :  (Bivalvia), :  

(Pterioida), :  (Pinnidae), :  (Pinna).   

   ,  Pinna (27 ), Atrina (30 )  Streptopinna (1 

)   58   (WoRMS, 2020),    

        . 
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1.3     
 

    ,          

  .        

      .      

(U)   ,          

 .   ,       

  120 cm,        . 

,     ,      

      .     

   ,       

      ,  . .   

 .          

  .        

            , 

    (Sebastiano Guido, Monaco Nature 

Encyclopedia). 

 ,       

(  8),            

    (SoHelFI, 2007, Rabaoui, 2009) (  3).   

           

      (Coppa et al, 2010)    

   (Richardson et al., 1999).    

  1/5 (Richardson et al, 1999)    1/3 (Garcia et al., 2007b)  

       .  
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 2:    

   P. nobilis. 

  ©alamy stock photo. 

 

 3:     Pinna 

nobilis  Basso et al. 2015. 

  

 

 4:     

   P. nobilis.  

 ©2015 – G. & Ph. Poppe. 
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1.4  
 

       ,     

      (Katsanevakis, 2007). 

  P. nobilis    (De Gaulejac, 1995)    

   Pinnidae    Atrina maura,     

      (Butler, 1987). 

      ,    

       .   

         

     .     

’       (Deudero et. al, 2017). 

 

         

         , 

.          

    (Deudero et al., 2017).     

          

    (Cabanellas-Reboredo et al., 2009a).  

        5 – 10  

(Katsanevakis et al., 2009),    ,     

  (Garcia- March, 2006). 

 

,            

   (Palacios et al., 2005).     

            

    (Pogoda et al., 2013).      

,        ,    

 ,          

   (Arieche, 2010; Najdek, 2013).     

,           

   (Baik, 2001; Yurimoto, 2015). 

 

          

      (Le Pennec et al., 1991),     

        .  ,   

         ,  
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          (Galtsoff, 

1964). 

 

1.5     
 

 P. nobilis          

          

         (Vicente et al., 2002; 

Natalotto et al., 2015)         

   (Vicente et al., 1991).  

        

     ,    

           

 (Rabaoui et al, 2009).      

        (Basso et 

al, 2015). 

             

 Pinna nobilis        Pinnotheres 

(Zavodnik, 1967)     P. Pisum      

Pontonia pinnophylax (Richardson et al., 1997, D’Udekem D’Acoz, 2003) (  

5).           

   . 

 

 5:    Pontonia pinnophylax  

     . 
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1.6   
 

             

     ,   ,   

   (Wesselmann et al., 2018),       

,        (Sanna et al., 2013),  

 ,     (Rabaoui et al., 2011)    

(Katsaros et al., 2008; Katsanevakis, 2005 & 2009) (  6 & 7). 

         10,3°C  

 29,7°C (Chouba, 1996)       38°C 

(Schlieper et al. 1960)        0 – 3 m  

 38.1–38.3 psu (Millot, 1999). 

 

 6:     Pinna nobilis  

  (     Katsanevakis et al., 

2008). 
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 7:     Pinna nobilis    

         

    Natura 2000. (    

Marrocco et al., 2019. 

 

  1     P. nobilis    

      ,     

    (10 ind / 100m2).      

 (9 ind / 100m2),       (6,89 ind / 100m2), 

  (5 ind / 100m2),  Port Cros (1,93 ind / 100m2)    

    (0.45 ind / 100m2)(Ben et al., 2008). 

 

 1:     Pinna nobilis     . 
  Ben et al., 2008. 

     
Pinna nobilis 

Tlig-Zouari (1993)  5  100 m-2 

Soufi Kechou & 
Aloui Bejaoui 
(2004) 

 5  100 m-2 

  
 

  0.02  20  
100 m-2 

Vicente et al. 
(1980) 

 1.93  100 m-2 
 

Combelles et al. 
(1986) 

 1  100 m-2 
 

Giacobbe & 
Leonardi (1987) 

 6.89  100 m-2 
 

Centoducati et al. 
(2006) 

  0.1  0.7  
100 m-2 
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Richardson et al. 
(1999) 

  4  30  100 
m-2 

Templado (2001)  up to 10  100 m-2 
 

Templado (2001)  up to 10  100 m-2 
 

García-March 
(2000) 

  1  12  100 
m-2 
 

García-March 
(2003) 

 3.3  100 m-2 
 

García-March & 
Kresting (2006); 
 

- - 

García-March et 
al. (2006a)  

  6  10.3  
100 m-2 
 

Katsanevakis 
(2006) 

  0  17  100 
m-2 
 

Katsanevakis 
(2007a) 

   0.45 
 100 m-2 

 

Zavodnik (1967)  9  100 m-2 
 

Siletik & Peharda 
(2003) 

  2  20  100 
m-2 
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    20  (Butler et al., 1993)    

     0.5  60 m (Butler et al., 1993; Garcia et al., 

2008).          

    (Šiletid & Peharda 2003),    

     Posidonia oceanica (Richardson 

et al., 1999), Cymodocea nodosa (Centoducati et al., 2007), Zostera marina  

Nanozostera noltii (Katsanevakis, 2006).       

 (Rabaoui et al 2007)   (Richardson et al., 1999),  

 (Garcõa-March et al., 2008),      

(Zavodnik, 1967; Richardson et al., 1999)    (Garcõa-March et al., 

2008). 

 8:   Pinna nobilis   . ©K. Ladas. 
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 2:      Pinna nobilis    

   Basso et al., 2015. 

 

     
 ( /100 m2) 

  Cymodocea sp./ Zostera marina 11.3-2.17 

     14.3-9.14  

 P. oceanica/ Caulerpa 
prolifera 

7.9-2.16  

    3.73-0  

  P. oceanica/ 
Cymodocea sp 

0.007  

  P. oceanica/ 
Cymodocea sp 

6.25-2.52 

  Ulva 3 

 P. oceanica 7 

 Ruppia 0 

 P. oceanica/ 
Cymodocea sp.

10.09-5.1  

 

         ,   

           

 ,    .     

     ,   P. nobilis    

  ,         

(Katsanevakis 2006; Zavodnik et al., 1967).  

 

  
  

  Pinna nobilis        

     (Voultsiadou et al, 2010).     

        (Basso et al, 2015). 

    "  "     

 (Galinou-Mitsudi et al, 2006) (  9).      

   (Katsanevakis et al, 2008). 
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 9:          

   P. nobilis. ( Galinou-Mitsudi et al, 2006) 

 

  ,       

        .  

       .  

           

        ,     

  .        

   ,        

   (EEC, 1992).        

    ,      

     (Shahidul & Masaru, 2004).  

     : 

    67/1981.       

    67/1981   ,  

 ,  ,  ,   ,  

,  ,  ,  ,  ,  ,  . 

  CITES      , 1973. ’   

    338/1997/  (OJ L61/3.3.1997)   

  . 2055/1992 (  105 /30.6.1992)     

/99098/5881/16-10-2006   ( )    

       «    

      » (  1570/ . /26- 10 

2006). 

   , 1979 (  . 1335/1983,  

32 /14.3.1983).         

        ,  

  ,  ,       

    ,      

 ,     ,  
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   ,       ,  

 . 

  92/43          

    (   33318/3028/1998,  

1289 /28.12.1998).      IV   92/43 

    :     

  ,       

 , ,   ,  

    ,      

  , , , , , 

   

        P. nobilis µ    

   2003 ( . 227/2003 –  198/ /11-8-2003).   

  ’  : «   ,     

,  ,  ,  ,  ,    

  ,    ,      

          

. 2   .» 

 

1.7Haplosporidium pinnae 
 

    (Catanese et al. 2018),   

Haplosporidium pinnae (  10),     , 

   (Mass Mortality Event)     

,          

  .     

    2016      2017   

90%      P. nobilis    

    100%        

       (Vázquez-Luis et al. 2017). 

            

         

     2017 (Catanese et al. 2018),     2018 

      (Katsanevakis et al. 

2019). 
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 H. pinnae          

,     P. rudis     

 (Vázquez-Luis et al. 2017).   Haplosporida    

50        Haplosporidium, Minchinia, 

Bonamia  Urosporidium (Arzul & Carnegie 2015; Azevedo & Hine 2017).  

             

. ,   Haplosporidium nelson, Bonamia ostreae  B. 

exitiosa           Crassostrea 

virginica      (Ford  Tripp 1996; Engelsma et al. 2014) 

    Bonamia ostreae  Bonamia exitiosa,    

      (Engelsma et al., 2014). 

    Bonamia         

      (OIE)     ( ). 

,    haplosporidan,     

    Penaeus vannamei   

 (Nunan et al., 2007)    (Utari et al., 2012). 

        , 

  .         

,       (McGovern & 

Burreson, 1990). 

 
 10:    Haplosporidium pinnae      P. 

nobilis.   Catanese et. al. 2018. 

 

           

           

(IUCN)            

   (Critically Endangered).   
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     .       

             

 “   ” (  11 & 12 & 13).      

           ,  

         

. 

 
 11:     “   

(Pinna nobilis)     ”.  

Lemnos Nature. 

 
 13:     “  

        

”.  Biodiversity.GR. 

 
 

 12:     “ -

     ”.   

. 
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1.7 Pinna rudis (Linnaeus, 1758)
 

  Pinna rudis (Linnaeus, 1758)       

  (Poppe & Goto, 1993; Barea et al., 2008).   

           

         , 

   ,          

    (Poutiers, 1987; Gómez et al., 2001).   

      II     

          

  . 

 P. rudis     40-50 cm    (Barea et al., 

2008)        ,  

    (Poppe & Gotto, 1993),    

  20-70m (Giacobbe & Leonardi, 1987).     

      ,    

     Posidonia oceanica (García-March & Kersting, 2006). 

 
 14:    Pinna rudis. 
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1.8 Artina Maura (Sowerby, 1835) 
 

  Atrina maura (Sowerby, 1835)        

     ,       

  (Keen 1971).         

    (Angel-Perez et al. 2007).  

 15:    Atrina maura.

 

      Baja California,     

         ,  

        (Maeda-Martõnez 

2008).   ,           

,          

  ,        

,         

(Mendo et al. 2011) 

 

           

           

   ,      (HOT 
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SPOTS)  ,   .        

           line transect 

            

         2019. 

 

2.    
 

2.1   
 

          

    - ,   41km2,  

13.5km      2.3km  3.6km (  16).  

             

3km.  

 
 16:      .    : 

   .  :  P.oceanica.  

:  C.nodosa. 
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         27m    , 

           15m.   

,          20m  

      ,    

     8m.     

      .      

     P. oceanica     

           

         18–24m , 

    5.7km2.   ,    

         

     1   7m.        

          

 C.nodosa. 

 

2.2   
 

           

Pinna nobilis,   ,   12–14  

2018   17–18  2019        

   6000HD Camera Sea Drop   Sea Viewer 

Inc®      (  17). 

  
 17:      . 

 

       ( ) 

   ,   ,   

   .       

        18 
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   3  .     44 ,  

          , 

   1m  27m (     : 30m).  

        28,8km  

          3224 

       .     

         

,  ,       /    

   .   ,     

    14sec      

9m ,    .  

       -  ,  

     0–4 :  

0:   ,  

1:    ,  

2:    ,  

3:       

4:      . 

 
 18:        

        
       P.nobilis.
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2.3 ’  
 

           

         line transect.   

    2019 –  2019   

   (  2019,  2019   2019). 

  22     2  14m    

   (  19).  19     

   2019      ,    

    .   2019,    

         , 

 3         

  ,       

     .   

        

        (    

  )         

   .  

  ,        

          25  90m 

   ,        (  

3).          

    2m    .    

              

       1mm. 
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 19:       

          
–  2019. 

 

 
 20:     .
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 3:           
  2019 –  2019    .

/  
 

 
  

(m)
 

 (m)

1 3811.351 2028.147 2-->3 90  - Posidonia

2 3812.163 2029.201 3-->8.6 90  - 

3 3812.628 2026.456 3.5-->4.8 90  - Cymodocea

4 3812.851 2026.423 2-->2.5 50  Posidonia

5 3815.182 2026.235 9--9.5 50  - 

6 3815.486 2025.819 1.5-->2 40 Posidonia - Cymodocea

7 3811.534 2028.129 1-->2.5 40  Posidonia

8 3811.049 2028.302 6-->7.5 40  Posidonia

9 3810.719 2028.464 5-->5.5 40  Posidonia

10 3816.395 2026.915 5.5-->6 50  - Cymodocea

11 3816.101 2026.751 7.5-->8 25  - Cymodocea

12 3816.626 2026.004 4-->4.5 50  - Cymodocea

13 3809.981 2026.486 2.5-->6 50  Posidonia 

14 3810.785 2026.472 3-->5.1 50  Posidonia 

15 3811.397 2026.478 3.5-->4.6 50  Posidonia

16 3811.138 2026.725 12-->13 70  Posidonia

17 3816.420 2025.591 2.4-->2.4 50  - Cymodocea 

18 3816.277 2025.541 2.3-->2.9 50  - Cymodocea 

19 3816.004 2025.502 1-->2.4 50  - Cymodocea 

 

           

      Katsanevakis (2006). 

Length 1Ú4 = 1.46 + 0.0837 width – 0.00100 width2 
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 21:     

     
    Surfer 10.

 
 22:       

       
Google Earth. 

 

            ’ 

,         ’    

       Google Earth,  

        .    , 

          

    ’ . ,     

          

      .      

   Corel Photo Paint v.10.    

 ,        

pixels  .          

           

  .         

 pixels.          

: ([   pixels]/[   pixels])*100. ,  

           :  

= *  : 

:      . 
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:         m2. 

:           
 ’ . 

           

      ,  

            

  .   

           

          

    (ANOVA)     

  (multiple range test) LSD (Least Significance Difference) 

   StatGraphics Centurion. 

 

3.    
 

3.1    

           

     :  

1.    Posidonia oceanica.  

2.    Cymodocea nodosa.  

3.      . 

4.      . 

5.        . 

 

    (  23–31)   

           

 - . 
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 23:         
Posidonia oceanica. 

 

 

 

 

 

 24:      Posidonia oceanica   
 Pinna nobilis   .  
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 25:          
 Posidonia oceanica.  

 

 

 

 26:          
 Posidonia oceanica    Pinna nobilis.  
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 28:       Cymodocea nodosa.  

 

 

 29:    .   

 

 27:       Posidonia oceanica 

 Pinna nobilis.  
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 30:    . 

 

 31:        . 

 

           

  – ,       

 (  32).      P. nobilis 

          

(2-5m)         (  32).  

           

       .  

         

        ,  

   ,       .  

    ,        P. nobilis 
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. 

          

.       32 ( )   

        « », «  1», 

«  2», «  3» & « » (  32 ).  

   

 
 

 32: :    P. nobilis        
      ’    .    -  ( .  

. 25). :            .
 

3.2  ’  
 

         ’  

  (     )    

: 
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  Pinna nobilis    (11)    (19) 

   .      

    2019,   341    

    12  .       

  ,        P. oceanica 

 C.nodosa.          

   .          

(  78%)          

 ,      0.3  80.6 

/100m2 (  4). ,       

   C.nodosa,          

(  43%)    (0.5  3.5 /100m2) (  4).  

        33.    

     ’   ,     

          (1-6m).  

            

   ’ ,        48.8 

/100m2 (  ), 51.5 /100m2 (   1)  80.6 

/100m2 (  ) (  4,  33).  

 4:           P.nobilis  
 .   ,    ,    ,    
        ( /100m2). 

 
 

 
 

 

 
 

(m)

 
 

(m)
 
 

  
( /100m2)

1 3811.351 2028.147 2-->3 90  - Posidonia 1 0.3

2 3812.163 2029.201 3-->8.6 90
 - 

0 0.0

3 3812.628 2026.456 3.5-->4.8 90
 - 

Cymodocea 0 0.0

4 3812.851 2026.423 2-->2.5 50  Posidonia 103 51.5

5 3815.182 2026.235 9--9.5 50
 - 

0 0.0

6 3815.486 2025.819 1.5-->2 40
Posidonia - 
Cymodocea 78 48.8

7 3811.534 2028.129 1-->2.5 40  Posidonia 129 80.6

8 3811.049 2028.302 6-->7.5 40  Posidonia 0 0.0

9 3810.719 2028.464 5-->5.5 40  Posidonia 19 11.9

10 3816.395 2026.915 5.5-->6 50
 - 

Cymodocea 0 0.0

11 3816.101 2026.751 7.5-->8 25
 - 

Cymodocea 0 0.0

12 3816.626 2026.004 4-->4.5 50
 - 

Cymodocea 7 3.5

13 3809.981 2026.486 2.5-->6 50  Posidonia 8 4.0
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14 3810.785 2026.472 3-->5.1 50  Posidonia 0 0.0

15 3811.397 2026.478 3.5-->4.6 50  Posidonia 2 1.0

16 3811.138 2026.725 12-->13 70  Posidonia 1 0.4

17 3816.420 2025.591 2.4-->2.4 50
 - 

Cymodocea 0 0.0

18 3816.277 2025.541 2.3-->2.9 50
 - 

Cymodocea 2 1.0

19 3816.004 2025.502 1-->2.4 50
 - 

Cymodocea 1 0.5
 

 

 

 

 33:     

   Pinna nobilis  

     &  

2019.      

  . : >20 

/100m2. : >5-20 

/100m2. : 0.3–10 /100m2.

 

           

,        39.0 ± 10.7cm   

 7.6cm   70.7cm.        

         34. 
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 34:         Pinna nobilis  
      2019 (      ). 

 

    « », « »  « »  

             

  .       

« »   80.6 /100m2,      « »  

«  1»     48.8  51.5 /100m2, . 

        « »   

  46.1±8.2cm      « »   

  34.0±8.2cm.         

     (ANOVA, F=59.01, 

p<0.0001) (  5).  
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 5:      P.nobilis      
    .     ,   
,      .  

a,b,c:       (95% LSD Multiple Range Test). 
   

 
  

 (cm)
 

 (cm)
 

 (cm) 
 

 (cm)
  129 34.0c 8.2 12.8 53.4 
 103 40.2b 7.3 20.7 59.4 

  78 46.1a 8.2 11.8 59.1 
 310 39.5 9.8 11.8 70.7 

 

 

           

  3m       P.oceanica,    

 3–12m    (  6).     

         ,   

     ,     

 (<1.5m, 1.6-2m, 2.1-2.5m  >2.5m).       

            

  35.0±7.5cm          

   (45.0±14.1cm) (ANOVA, F=8.82, p<0.001).   

 

 

 

 
 35:        P. nobilis   Hot Spots 

       2019 (      ).
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 6:      P.nobilis        
 .     ,   ,    
  .  

a,b,c:       (95% LSD Multiple Range Test). 
 

 (m) 
 
 

  
 (cm) 

 
 (cm) 

 
 (cm) 

 
 (cm)

<1.5m 70 35.0c 7.5 18.9 53.4 
1.6 – 2.0m 133 40.7b 10.6 12.8 59.1 
2.1 – 2.5m 103 40.1b 7.3 20.7 59.4 
>2.5m 26 45.0a 14.1 12.2 70.7 

 

 

,      C.nodosa   

  (   )   P.nobilis     

12.5±7.5cm     7.6–32.0cm.  

          

           

  ,   36  37     

             

    . 

 
 36:         Pinna nobilis   

     2019 (      ). 
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 37:       P. nobilis   Hot Spots  

      2019 (      ). 
 

 

3.3         
  

          ’  

’        Google Earth    

     P.nobilis     

     . 

     P.nobilis     

         1, 2 & 3 (  7) 

    78.886 .   « »  

« »      10.000    . 

,          98.139 

.  
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 7:            

   . 

  (m2)

 
 

 (%)
 

( /m2)
  

( )
 1 22741 92.1 0.515 10786 

 2 52590 96.7 0.502* 25529 

 3 89738 94.5 0.502* 42571 

 23829 86.74 0.488 10087 

 12176 93.4 0.806 9166 

*:         «  1»  « ». 

 

 

 

 
 38:    .
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 39:     1.

 

 

 
 40:     2.
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 41:     3.

 

 

 42:    .
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3.4    
 

  2019     2019,   

   ,      

           

             . 

.  

       2019,  

   « », «  1»  « »,    

     . 

4.  
 

          

   P. nobilis    .   

 ,       ,   

       .   

          

.   . (  ),        

     ,     

 P.nobilis  .        

            

  .    ,     

  (5   ),     

            

 ,          

  . 

          

        ,   

   line-transect (Garzia-March et al., 2006). ,  

     -       

           

          .  

 ,         

   .       

       P. oceanica  C. nodosa 
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        (Katsanevakis et al. 

2009)    . ,      (38°15’–38°20’) 

      24m ,     

 P. oceanica      .    

 ,    -      

            

    . ,    -    

      ,     P. oceanica 

 C. nodosa        .    

  ,        

   .        ( -

)     ,     

             

,        15m. ,  

 ,        ,    

    . 

     ’ ,     P.nobilis 

    .      
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        .  
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,           

(Coppa et al., 2010).  Coppa et al. (2010)   Rabaui et al. (2010)  

       (  & 

)          

         .  Katsanevakis 

(2007), Katsanevakis & Thessalou-Legaki (2009)   Tsatiris et al. (2018), 
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  (5-11m)        .  

  ,          

  (1 – 3.5m)        

  .  Tsatiris et al. (2018)     

      :        

   . ,  Rabaoui et al. (2010),  

    0.5–6 m      

         (<0.3m).  , 

            

       ,    

  –        , 

            

         

  .  

            

        .  

             

    100m2       100m2 

.  Basso et al. (2015)      

     9.78±2.25 /100m2 (   ±  )  

  0  130 /100m2.       

     .      

    (14.30±9.14 /100m2; =16)  

    (9.78±2.25 /100m2; =10),    

 (10.09±5.10 /100m2; =11),      

(7.90±2.16 /100m2; =23)     (6.25±2.52 

/100m2; =8).        

            (0.004±0.004 

/100m2; =2) (Basso et al., 2015).  

          (  

       )      

           

,       (Galinou-Mitsoudi et al., 2006; 

Katsanevakis, 2005; Coppa et al., 2010; Rabaui et al. 2010; Tsatiris et al., 2018). 

              

,      (unimodal distribution)   
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 ,          

(Coppa et al., 2010).   ,       (<10cm 

)            

  ,       

         . 

    [ – ]     Galinou-

Mistoudi et al. (2006)  Garzia-March et al. (2020),      

      1  >25 .      

            

             

     15  (Galinou-Mistoudi et al., 2006; Garzia-

March et al. 2020).         
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     .  ,    

          

     .   ,   « »  

      ,       

            

           .   

  ,   ( .   , ) 

  (   , , ),    
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2010; Rabaui et al. 2010; Basso et al., 2015; Tsatiris et al., 2018). 
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     (131.000 ; Katsanevakis et al., 2009), 

    (213.000 ; Tsatiris et al., 2018)     

 (>600.000 ; Zotou et al., 2020).     
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Track_1_A 12/10/2018 11:30:41 3811.0042 2026.6021
1m - 25m 

Track_1_T 12/10/2018 11:51:45 3811.0293 2027.0247

Track_2_A 12/10/2018 12:18:15 3811.5228 2028.0719
1m - 25m 

Track_2_T 12/10/2018 12:43:28 3811.5760 2028.7295

Track_3_A 12/10/2018 15:40:24 3810.9583 2026.4577
1m - 25m 

Track_3_T 12/10/2018 15:49:44 3810.9043 2026.6818

Track_4_A 12/10/2018 15:59:11 3810.9987 2026.6965
1m - 25m 

Track_4_T 12/10/2018 16:11:14 3811.1161 2026.9917

Track_5_A 12/10/2018 16:25:34 3809.7052 2026.5326
1m - 25m 

Track_5_T 12/10/2018 16:46:28 3809.9180 2027.0926

Track_6_A 12/10/2018 16:57:11 3809.9882 2027.1449
1m - 25m 

Track_6_T 12/10/2018 17:01:43 3810.0465 2027.2516

Track_7_A 12/10/2018 17:09:29 3810.1742 2027.1416
1m - 25m 

Track_7_T 12/10/2018 17:44:31 3810.3925 2026.4723

Track_8_A 12/10/2018 18:02:12 3810.4946 2026.4830
1m - 25m 

Track_8_T 12/10/2018 18:28:18 3810.5682 2027.0533

Track_9_A 13/10/2018 11:31:43 3810.8919 2027.0463
1m - 25m 

Track_9_T 13/10/2018 12:06:09 3810.8711 2026.4663

Track_10_A 13/10/2018 12:19:08 3811.4445 2027.1023
3m - 23m 

Track_10_T 13/10/2018 12:56:52 3811.3511 2026.4469

Track_11_A 13/10/2018 13:25:38 3812.7872 2026.4410
2m - 10m 

Track_11_T 13/10/2018 13:43:37 3813.0343 2026.6431

Track_12_A 13/10/2018 13:48:39 3813.1495 2026.4173
2m - 10m 

Track_12_T 13/10/2018 14:03:32 3813.3723 2026.7175

Track_13_A 13/10/2018 14:17:13 3813.6959 2026.3688
1m - 9m 

Track_13_T 13/10/2018 14:31:12 3813.9854 2026.5763

Track_14_A 13/10/2018 14:43:16 3814.3374 2025.9716
2m - 13m 

Track_14_T 13/10/2018 15:10:28 3814.2219 2026.6313

Track_15_A 13/10/2018 15:30:01 3815.1055 2025.9220
2m - 11m 

Track_15_T 13/10/2018 15:46:54 3815.0876 2026.3262
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Track_16_A 13/10/2018 15:55:28 3815.4918 2025.8115
2m - 6.5m 

Track_16_T 13/10/2018 16:08:49 3815.5641 2026.1225

Track_17_A 13/10/2018 16:18:30 3815.9393 2025.4617
2m - 5m 

Track_17_T 13/10/2018 16:47:06 3816.0117 2026.0512

Track_18_A 13/10/2018 17:22:10 3816.4258 2025.6223
2.5m - 6m 

Track_18_T 13/10/2018 17:37:16 3816.1896 2026.0136

Track_19&20_A 13/10/2018 17:43:54 3816.8112 2026.1818
2m - 6m 

Track_19&20_T 13/10/2018 18:00:06 3816.6863 2026.7584

Track_21_A 13/10/2018 18:07:39 3816.4721 2027.0436
5m - 5.5m 

Track_21_T 13/10/2018 18:17:31 3816.4122 2026.9449

Track_22_A 14/10/2018 10:38:10 3810.5011 2028.5182 7.5m - 
18m Track_22_T 14/10/2018 11:02:51 3810.2137 2028.1996

Track_23_A 14/10/2018 11:04:29 3810.2057 2028.1749 19m - 
27m Track_23_T 14/10/2018 11:16:55 3810.1746 2027.9771

Track_24_A 14/10/2018 11:28:48 3809.8616 2028.6977
6m - 13m 

Track_24_T 14/10/2018 11:41:12 3809.6895 2028.2713

Track_25_A 14/10/2018 11:56:06 3810.7269 2028.4917
3m - 9m 

Track_25_T 14/10/2018 12:06:06 3810.5865 2028.1749

Track_26_A 14/10/2018 12:14:11 3811.0766 2028.3764
3m - 12m 

Track_26_T 14/10/2018 12:20:13 3810.9932 2028.1684

Track_27_A 14/10/2018 12:27:17 3811.3719 2028.1689
3m - 17m 

Track_27_T 14/10/2018 12:40:17 3811.3110 2027.7712

Track_28_A 14/10/2018 12:46:34 3811.5360 2028.0115
3m - 11m 

Track_28_T 14/10/2018 12:57:40 3811.6849 2028.2072

Track_29_A 14/10/2018 13:02:26 3811.6653 2028.3619
4m - 5m 

Track_29_T 14/10/2018 13:12:17 3811.6785 2028.6066
 

 


