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˸ˮ˷˟ ˸˪˧˞ ˳˶˲ˬ ˭ˣ˲˴˟ ˧ˬˣ˞˪ˢ ˶ˣ˦˧ˮˢ ˸ˡˣ˟˰ ˸˞ ˶˞˸ˬ ˭˪ˢ˪˷ ˥"ˣˡˢ 2018 ˸ˣ˟˧˟˯ ˫˧ˬ˞ˣ˸ˢ ˫˧˵˶˲˪ ˵˪ˣ˥ˬ ˥"ˣˡˢ .

˸ˣˮˣ˷ ˢˡˣ˟˰ ˸ˣ˦˧˷ˣ . .˸ˣˮ˵˯ˬ˟ ˶˴˵ ˭ˣ˧ˡˣ (˸ˣ˞˪˟˦ ,˫˧˶ˣ˧˞) ˸ˣ˦˶ˣ˲ˬ ˸ˣ˞˴ˣ˸ ,ˢˡ˧ˡˬˢ ˸ˣ˦˧˷ ˪˷ ˶˴˵ ˶ˣ˞˧˸ ˪˪ˣ˩ ˵˶˲ ˪˩

ˣ˦˧˷ˢ ˪˷ ˦˶ˣ˲ˬ ˶ˣ˞˧˸ ˸) ˭ˣ˷˞˶ˢ ˧˸ˮ˷ˢ ˥"ˣˡ˟ ˞˴ˬˮ2003 ˶ˣ˦˧ˮˢ ˸ˣˮ˥˸ ˫ˣ˵˧ˬˣ ,˭˸ˣ˶˧ˡ˸ˣ ˶ˣ˦˧ˮˢ ˸ˣ˧ˣ˪˧˰˲ ˫ˣ˩˧˯ˣ (

˞ ˢ˪˟˦˟ ˫˧˰˧˲ˣˬ ,˸ˣ˧˶˵˧˰ˢ1 ˞ ˶ˣ˧˞˟ˣ1.ˢˬ˞˸ˢ˟ , 

 ˸ˮ˷ ˤ˞ˬ ˢˡ˧˥˞ ˸ˮˣ˩˸ˬ˟ ˸˪˰ˣ˲ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸2004 ˫˧ˮˣ˸ˮ ˸ˣ˰˴ˬ˞˟ ˶ˣ˷˰ˬ ˢ˪˰ˬ˪ ˧ˮ˲ ˪˰ ˸ˣˬˠˬ ˭ˣ˥˟˪ ˭˸˧ˮ ˨˩ˣ  ˶˷˞
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˷˲˞ˬ ˶˟˩ ˸˧ˮ˩˸ˢ ˸˪˰ˣ˲ ˣ˟ ˭ˬˤˢ ˵˶˲ ˨˞ ,(˸˧ˮˣ˷ˢ ˧˶˸˞˟ ˧˟˶˧ˬ ˫˧ˠˣˬ˪˞ ˧ˣ˯˩ ˤˣ˥˞ ˫˧˶ˣˤ˥ˬˢ ˸˩˶˰ˢ ˪˷ ˢ˪˥˸ˢ ˶

.˧ˮˣˮ˧˟ˢ ˥ˣˣ˦˟ ˫˧˪˰ˣ˲ˢ ˭ˬˤˢ ˧˧ˣ˪˸ ˫˧˩˧˪ˢ˸ˢˣ 

 ˥"ˣˡ˟ ˫˧ˬ˩ˣ˯ˬ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˧ˮˣ˸ˮ˪ ˫˧ˬˡˣ˵ˢ ˫˧ˮˣ˸ˮ2004 .˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˧ˮˣ˸ˮ ˭˧˟ˣ ˫ˮ˧˟ ˢ˞ˣˣ˷ˢ ˸˧˷˰ˮ ˫˷  ˢˤ ˥"ˣˡ˟

.˶ˣ˵ˬˢ ˶˩ˤˣ˞ˬ ˢ˪˞ ˫˧˶˵ˬ˟ˣ ,˸ˣˬˡˣ˵ ˫˧ˮ˷ˬ ˫˧˥ˣ˵˪ˢ ˫˧ˮˣ˸ˮ ˫˧˸˧˰˪ ˫˧˶˩ˤˣˬ 

ˬˮ ˢˮ˷ˢ ˪ˣ˵ˣ˦ˣ˶˲˟ ˸ˣ˟˷˧˧˸ˢ ˸ˣ˧˥ˣ˪ ˣ˟˴ˣˢ ˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷˟ .˶ˣ˦˧ˮˢ ˨˶˰ˬ˪ ˸ˣ˷ˡ˥ ˸ˣˡ˧ˡˬ ˪˷ ˢ˰ˬ˦ˢˢ ˨˧˪ˢ˸ ˨˷

 ˢ˩˶ ˸˧˰˵˶˵ ˪˷ ˫˧ˡˣˡ˶ ˫˧˶ˣˤ˞˟ .˸˧ˮˣ˷˪ ˯ˣ˧ˠ ˪˞˧˴ˮ˦ˣ˲ ˫˧ˣˣˢˬˢ ˫˧˷ˡ˥ ˭˟˞ ˧ˠˣˬ˪˞ ˸˵˲˯˞ ˶˥˞ ˟˵˰ˬ ˨˶ˣ˴˪ ,ˢˮˣ˷ ˢˬ˧ˠˡ

 ˨ˣ˸ ,˸˧˰˵˶˵˟ ˯ˣ˸ˮ˟ˢ ˸˶˟˥ˣ ˫˧ ˟˷˰ ˧ˣ˯˧˩ ˶˥˞ ˟˵˰ˬ ˨˷ˬˮ ˫˧ˢ ˸ˡˣˬ˰˟ ˧˵˧˵˪˥ ˶ˬˣ˥ ˧˟ˠ˪ ˰ˡ˧ˬ .˧ˣˢ˧ˤˢ ˸˪ˣ˩˧ ˶ˣ˲˧˷

˦ˮˬ˧ˡ˯ ˸ˣˡˣ˩˪ˬˬ ˪˟˵˸ˬ ˵ˣˬ˰ˢ  ˫˧ˬˢ ˸ˡˣˬ˰˟ ˧˵˧˵˪˥ ˶ˬˣ˥ ˶˥˞ ˟˵˰ˬ .ˢ˸ˮ˸˷ˢ ˸ˣˡ˧ˡˬˢ ˸ˣ˶˧ˡ˸ ˨˞ ,˸˧˰˧˟˶ˢ ˢˮ˷ˢ ˣˤ

 .˳˶˞ˢ ˶ˣˡ˩ ˧˰ˡˬ˪ ˭ˣ˩ˬˢˬ ˭˧˧˦˷˲˶ˣ˦ ˧ˡ˰ ˶"ˡ ˪˷ ˸˧ˬ˧˩ˣ˞˧ˠˢ ˢˡ˟˰ˬˢ ˫˰ ˢ˪ˣ˰˲ ˱ˣ˸˧˷ ˨ˣ˸ ˢ˷˰ˮ 

 

˧ˮ˩˸ ˧ˮˣ˸ˮ ˸ˮ˷ˬ ˪˥ˢ ,˶ˣ˦˧ˮˢ ˸2004 ˶˸˞ ˨˶ˡ ˷˶ˣˡ ˪˩˪ ˢ˥ˣ˸˲ ˫ˢ˧˪˞ ˢ˷˧ˠˢˣ ˧ˮˣ˶˦˵˪˞ ˫˧ˮˣ˸ˮ ˯˧˯˟˟ ˫˧ˮ˯˩ˣ˞ˬ ,

:˸˪˧˞˟ ˫˧ˢ ˧˰ˡˬ˪ ˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬ˟ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ 

 http://www.iui-eilat.ac.il/NMP . 
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˸ˣ˪˧˰˲ (˫˧˶˵˯˪ ˭ˬˤˢ ˨˷ˬ) ˸ˣ˶˧ˡ˸ 

˸˧ˮˣ˷  

 ˶˵˯˸˧ˮˣ˷ˢ ˸˶˟˥ ˯ˬ) ˳˧˵˟ ,ˢˮ˷˪ ˸˥˞(˸ˣ˰ˣ˟˷ ˶˲  

 ˶ˣ˦˧ˮ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ (˰ˣ˟˷) ˳˧˵˟ ,ˢˮ˷˪ ˸˥˞ 

 ˫ˣ˪˧˴˫˧ˬˣ˪˧˴ˢ ˥ˣ˸˧ˮ + ˫ˣ˵ˬ ˧˰ˣ˟˵ ˫˧˰ˣ˟˧˶ (˸ˣ˰ˣ˟˷ ˶˲˯ˬ) ˟˧˟˞˟ ,ˢˮ˷˪ ˸˥˞ 

 ˶ˣ˦˧ˮˢˮˣˠ˪˟ ˫˧ˠˣˬ˪˞ˢ ˸˶˟˥ (˰ˣ˟˷) ˳˧˵˟ ,ˢˮ˷˪ ˸˥˞ 

˸˧ˮˣ˷˟ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ ˫˧˷ˡˣ˥ ˫˧˧˷ˡˣ˥ ˪˩ ,˸˧˸ˮˣ˰ 

 ˶ˣ˦˧ˮˣ˷˟ ˫˧ˡ˧˧ˮ ˸ˣ˧˪ˣ˥ ˧˶˯˥˸˧ˮ  (˸ˣ˰ˣ˟˷ ˶˲˯ˬ) ˳˧˵˟ ,ˢˮ˷˪ ˸˥˞ 

 ˶ˣ˦˧ˮˣ˶˵˞ˬ-˧ˮˣ˷˟ ˸ˣ˴˞˸  ˷ˡˣ˥˪ ˸˥˞ 

 ˶ˣ˦˧ˮ˸˧ˮˣ˷ˢ ˧ˠˡ (˸ˣ˰ˣ˟˷ ˶˲˯ˬ) ˣ˧˸˯˟ ,ˢˮ˷˪ ˸˥˞ 

 ˸ˣˮ˥˸˸ˣ˧˲ˣ ˥ 

(˫˧˧ˠˣ˪ˣ˧˟ ,˫˧˧ˬ˧˩ ,˫˧˧˯˧˲ ˫˧ˡˡˬ) ˫˧˲ˣ˥ˢ ˧ˬ ˭ˣ˧˲˞ ˷ˡˣ˥˪ ˸˥˞ 

ˢ˩˶ ˸˧˰˵˶˵˟ ˯ˣ˸ˮ˟ˢ ˸˶˟˥ ˳˧˵˟ ,ˢˮ˷˪ ˸˥˞ 

˫˧ ˟˷˰ ˧ˣ˯˧˩  ˟˧˧ˬ˰˲˟ˮ˷˳˧˵ˣ ˱˶ˣ˥ ,ˢ 

 ˫˧˪˧˲˦ˣ ˫˧ˠˡ ˸ˣ˪˥ˬ (˸ˣ˰ˣ˟˷ ˶˲˯ˬ) ˳˧˵ˢ ˱ˣ˯˟ ,ˢˮ˷˪ ˸˥˞ 

˵ˣˬ˰ ˫˧  

 ,˫˧˧ˬ˧˩ ,˫˧˧˯˧˲ ˫˧ˡˡˬ) ˫˧ˬˢ ˸ˡˣˬ˰ ˭ˣ˧˲˞

(˫˧˧ˠˣ˪ˣ˧˟ 
˷ˡˣ˥˪ ˸˥˞ 

˸˧ˮˣ˷˞˶ ˸ˣˮ˶˴˧ ˷ˡˣ˥˪ ˸˥˞ 

 ˶ˣ˦˧ˮ˭ˣ˦˵ˮ˪˲ˣ˞ˣˤ ˷ˡˣ˥˪ ˸˥˞ 

˫˧ˬˢ ˸ˡˣˬ˰˟ ˧˵˧˵˪˥ ˶ˬˣ˥ ˶ˣ˦˧ˮ ˷ˡˣ˥˪ ˸˥˞ 

 ˸ˣˡ˧ˡˬ˨ˣˬ˯˟ ˸ˣ˲˧˴˶ ˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬ˪  

 ˸ˣˡ˧ˡˬ˥ˤˬ˟ ˪˧˲ˣ˶ˣ˪˩ˣ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˸ˣ˧ˬˣ˧ ˫ˣ˧ ˧ˡˬ 

˫˧ˬ˶ˤ ˱˧˴˶ ˶ˣ˦˧ˮ 

 ˢˮ˥˸˸˧˶˩ + ˸˧ˠˣ˪ˣ˶ˣ˞˦ˬ ˱˧˴˶ ˶ˣ˦˧ˮ 

˱˥˶ˬ ˵˟˞ ˱˧˴˶ ˶ˣ˦˧ˮ 

  

˞ ˢ˪˟˦1.˭˸ˣ˶˧ˡ˸ˣ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸ˣ˧ˣ˪˧˰˲ : 

Table A1: Activities of the monitoring program and their frequency. 
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˞ ˶ˣ˧˞1 :˶ˣ˦˧ˮˢ ˸ˣˮ˥˸ ˫ˣ˵˧ˬ 

Figure A1: Location of monitoring sites 
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.˞3˸ˣˮ˵˯ˬˢˣ ˸ˣ˞˴ˣ˸ˢ ˶˧˴˵˸ . 

 

˸˲˪ˣ˥ˢ ˢˮ˷ˢ ˧˞˴ˬˬ 
 

˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷ 

1.  ˧ˣ˯˧˩ ˸ˣ˲˧˲˴ˣ ˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ï ˫˧˶˸˞ˢ ˭˧˟  ˫˧˶ˣ˷˵ˢ ,˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˸ˡ˧ˬ˟ ˫˧˪ˣˡˠ ˫˧˪ˡ˟ˢ ˫˧ˬ˧˧˵ ˫˧˶˵˯ˮˢ
ˢ˟˶ ˢˡ˧ˬ˟  ˢ˧ˢ ˫˧˶˸˞ˢ ˪˩˟ ˰˴ˣˬˬˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ .˶˸˞ ˪˩˟ ˸˧˰˵˶˵ˢ ˧˲ˣ˞˪ ˢˮ˷ˢ24.0Ñ4.0% , ˨ˣˬˮ

) ˸ˬˡˣ˵ˢ ˢˮ˷ˢ ˪˷ ˰˴ˣˬˬˢ ˨˶˰ˢˬ25.3Ñ3.7%.(  ˫ˠˢ ˸ˣ˲˧˲˴ˢˮ˷ˢ ˢ˸˧ˢ ˸˰˴ˣˬˬˢ ˸ˣ˟˷ˣˬ  ,˸˧˯˥˧ ˢ˩ˣˬˮ
28.2Ñ3.6 ˬ˫˧˶˦ˬ ˢ˶˷˰ ˨˶ˣ˞˟ ˰˦˵ˬ˟ ˸ˣ˟˷ˣ ˸ˬˣ˰˪ ,30.2Ñ3.2 .˸ˬˡˣ˵ˢ ˢˮ˷˟  ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴

˭˧˟ ˸˰˴ˣˬˬˢ ˞˴ˬˮ ˫˧˶˸˞ˢ ˪˩ s ˢ˧˪˰˟˫˧ˮ˷ˢ ˭˧˟ 2010-2017 ˭˧˟ ˫˧˧ˣˮ˧˷ˢ ˧˩ ˫˞ ,˫˧ˮ˷ˢ .˫˧ˮ˦˵ 
 ˢ˞˴ˬˮ ˪˩ˢ ˨˯˟ ˸˵ˢ˟ˣˬ ˢ˧˪˰ ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˨˷ˬ˟ ˫˧ˮ˷˟ ˧˩ ˢ˞˶ˮ ˨˞ ,˶ˣ˦˧ˮˢ ˧˶˸˞˟ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞˟

 ˸˷˪˥ˮ ˣˤ ˢˬˠˬ ˸ˣˮˣ˶˥˞ˢ ˢˮ˷ˢˣ˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˨ˣˬˮ ˰˴ˣˬˬ ˧ˣ˯˧˩ ˡˡˬˮ. 
2. ˞ ˸ˣ˟˷ˣˬ ˪ˡˣˠ ˭˟˞ ˧ˠˣˬ˪ï  .˧ˮ˧˧˲ˣ˞ˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˪ˡˣˠ˟ ˫˧˪ˡ˟ˢ ˫ˮ˷˧ ˫˧˶˦ˣˮˬˢ ˸˧ˮˣ˷ˢ ˧˶˸˞ ˭˧˟˟ ˶˸˞

 ˭˵˪˥ ˡˣˡ˶ˢ ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˣ˪˧˞ˣ ,˶˸ˣ˧˟ ˟˶ ˸ˣˮ˦˵ˢ ˸ˣ˟˷ˣˬˢ ˪˷ ˭˵˪˥ ˢˡ˟˰ˬˢˢ ˸ˣ˪ˣˡˠ ˸ˣ˟˷ˣˬˣ ˶˸ˣ˧˟ ˦˰ˣˬ
˸ˣ˴ˣ˲ˮ ˸ˣ˧˵ˮ˰ˣ x˟  ˫˧ˮ˷˟ .˫˧˶˥˞ ˫˧˶˸˞˟ ˶˷˞ˬ ˶˸ˣ˧2008-2012 ˣˬ˩˟ ˢˡ˧˶˧ ˢ˞˴ˬˮ ˫˧ˮ˦˵ˢ ˫˧ˠˣˬ˪˞ˢ ˸

 ˨˞ ˸˪˧˞ ˸ˣ˧ˮˣ˷˟ˢˡ˰ˣ˸ ˢˮ˷ˢ ˡ˰ˣ ˤ˞ˬ  .˸ˣˮ˦˵ˢ ˸ˣ˟˷ˣˬˢ ˸ˣˬ˩˟ ˫ˠ ˢˤ ˪˪˩˟ˣ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴˟ ˢ˧˪˰ ˢˮ˷ˢ
 ˸ˣ˪ˣˡˠ ˸ˣ˟˷ˣˬ .˧ˮˣˮ˧˟ˢ ˪ˡˣˠˢˬ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ˟ ˵˶ ˢ˞˴ˬˮ ˸˧˸ˣ˰ˬ˷ˬ ˢ˧˪˰ˣ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴˟ ˢˡ˧˶˧ ˢˡˡˬˮ

.˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩˟ ˢ˧˪˰ ˸ˣ˶˷˲˞ˬˢ ˭ˢ 
3. ˧˥ˢ ˢˬ˵˶ˢ ˡˡˬ ˭˟˞ ˧ˠˣˬ˪˞˟ ˢï  ˸ˮ˷ ˤ˞ˬ2012  ˪˷ ˢ˧˥ˢ ˢˬ˵˶ˢ ˤˣ˥˞˟ ˸˩˷ˬ˸ˬ ˨˞ ˢˮ˦˵ ˢˡ˧˶˧ ˸ˡˡˬˮ

˸˪˧˞ ˧ˠˣˬ˪˞ x ˸ˣ˥˲˪ ,˸˰˟ˣˮ ˢ˧˥ ˢˬ˵˶ ˪˷ ˰˴ˣˬˬˢ ˤˣ˥˞˟ ˢˡ˧˶˧ˢ˷ ˭˩˸˧ .˶ˣ˦˧ˮˢ ˸˪˧˥˸ˬ ˡ˶ˣ˧ ˢˤ ˡˡˬ ˨˶˰
.˸ˣˬ˵˶˟ ˢ˰˧ˠ˲ˣ ˸ˣ˰˧˴˲ ˭ˬˤˢ ˫˰ ˸ˣ˶˟ˣ˴ˢ ˸ˣ˟˷ˣˬ "˸ˣ˶ˠ˟˸ˢ" ˭˩˪ˣ ˸ˣˡ˧˶˷˟ ˶ˣ˲˧˷ˬ ,˸˧˵˪˥ 

4. ˣˠˬ ˫˧ˠˣˬ˪˞ ˧ˮ˧ˬ ˭ˣï  ˡˡˬWiener-Shanon  ˭ˣˣˠˬ˪ï  ˸ˣ˪˵ ˸ˣˡˣˮ˸ ˢ˞˶ˬ ˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˭˟˞ˢ ˧ˠˣˬ˪˞ ˭ˣˣˠˬ ˡˬ˞ˮ ˣ˟
 ˪˷ ˢ˶˧˟˴ˢ ˸ˣˬˣ˵˰ .˫˧˵ˣˬ˰ ˫˧˶˸˞˪ ˢ˞ˣˣ˷ˢ˟ ˨ˣˬˮ ˫˧ˡˣˡ˶ ˫˧˶˸˞˟ ˭ˣˣˠˬˢ ˨˶˰ ,˟ˣ˶˪ .˫˧ˮ˷ˢ ˭˧˟ ˸ˣ˧˸ˬˠˬ ˞˪ˣ

 ˧ˠˣ˯ ˶˲˯ˬ ˸˪˥ˣ˸ ˫ˠ ˨˩ˣ ,ˢˬˣˡ ˢˮˣˬ˸ ˸ˣ˶˧˧˴ˬ ˫˧ˠˣˬ˪˞ ˧ˠˣ˯ ˸ˣ˟˷ˣˬ ˸ˣ˞ˬ ˷ˬ˥ˣ ˱˪˞ ˸˶˧˲˯˟ ˧ˣ˲˴ˢ ˫˧ˠˣˬ˪˞ˢ
.˫˧ˮ˦˵ ˫˧ˮ˷ˢ ˭˧˟ ˫˧˧ˣˮ˧˷ˢ ˫˧ˡˡˬˢ ˪˩˟ .˸ˣ˧˞˶˵˞ 

5.  ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ï  .˫˧˧ˡˣ˥˧˧ˢ ˣ˧ˮ˧˧˲˞ˬ ˟˵˰ ,˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞ˬ ˸ˡ˶˲ˮ ˸ˣ˯˥˧˧˸ˢ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˪ ˞˪ ˢˮ˷ˢ
ˢˬ˩ ˶˥˞˪ ,˦˰ˬ ˢ˸˪˰ ˫˸ˣ˲˧˲˴ˣ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩˟ ˧ˣˮ˧˷ ˞˴ˬˮ ˧ˮ˷ ˫˭ˢ˟ ˡˡˬˮ s.ˢ˪˵ ˢˡ˧˶˧ 

 .˶˸ˣ˧ ˨ˣˬˮ ˣ˟ ˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯ ˶˷ˣ˰ˣ ˭ˣˣˠˬˣ ,˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞ ˶˷˞ˬ ˸ˣ˧ˮˣ˴˧˥ ˸ˣ˰˶˲ˢ˪ ˶˸ˣ˧ ˷˧ˠ˶ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷
.˧˶˵˧˰ ˵˪˥ ˫˧˲ˮˣ˰ˬ ˫˧ˠˣˬ˪˞˪ ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟˷ ˡˣ˰˟ ˫˧˧˷ˣˠ ˫˧ˠˣˬ˪˞ ˫˧˦ˮˮ˧ˬˣˡ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ 

6.  ˫˧ˠˣˬ˪˞ˢ ˸˶ˣˬ˷ ˸ˮˣˠ˪ï  ˢˮˣˠ˪˟˷ ˭ˣˣ˧˩ˬ ˫˧ˮ˧ˬ ˧ˡ˧ ˪˰ ˸˦˪˷ˮ ˫˧ˠˣˬ˪˞ˢ ˸˶˟˥ ,˫˧˷˵ ˫˧˧˸˟˧˟˯ˢ ˫˧˞ˮ˸ˢ
.˸˧ˮˣ˷ˢ ˧˶˸˞˪ ˸˧˯˥˧ ˭˦˵ ˭ˣˣˠˬˢˣ ˫˧˧˦ˮˮ˧ˬˣˡ  ˞ˣˢ ˢˮˣˠ˪˟ ˶˸ˣ˧˟ ˳ˣ˲ˮˢ ˠˣˬ˪˞ˢStylophora pistillata ˩ ˢˣˣˢˬˢ-

40%  ˳˧˵ ˭˧˟ .˸ˣ˟˷ˣˬˢ ˪˪˩ˬ2009  ˳˧˵˪2010  ,ˢˮˣˠ˪˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴˟ ˢ˪ˣˡˠ ˢˡ˧˶˧ ˢˬ˷˶ˮ
ˣ˧ˬ˟ˣ ˧˩ ˫˞ ,˸ˣ˷˷ˣ˞˸ˢ ˸ˡˡˬˮ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ .˸ˣ˵ˤ˥ ˸ˣ˶˰˯ ˸˶ˡ˯ˬ ˢ˞˴ˣ˸˩ ,˧˦ˮˮ˧ˬˣˡˢ ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴˟ ˡ˥

ˣ ˢˡ˧˶˧ ˢ˞˴ˬˮ ˢˮ˷ˢ.˸ˣˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˢ˩ˣˬˮ ˭˧˧ˡ˰ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴ 
7.  ˸˧ˮˣ˷˟ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢï ˮ˷˟ ˢ˪˥ˢ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸2015  ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ ˶˥˞ ˟ˣ˵˰˪ˢ ˶˸˞˟ ˢ˶ˣˬ˷

ˢˡ˟˰ˬˢ ˶˸˞˟ˣ ˸ˣ˟˷˧˧˸ˢ ˸ˣ˧˥ˣ˪ ˸ˣ˰˴ˬ˞˟ ˣ˸ˣ˪˧˰˧ ˸˞ ˶˲˷˪ ˸ˮˬ ˪˰ ˫˧ˮ˷ˢ ˭˧˟ ˢˮ˸˷ˢ ˶ˣ˦˧ˮˢ ˪ˣ˵ˣ˦ˣ˶˲ ˨˞ ,
 ˟ˣ˦ ˫˧˪ˡˠ ˫ˢˣ ˶˸ˣ˧ ˢ˪ˣˡˠ ˫˧˯˧˧ˣˠˬˢ ˸ˣˬ˩ ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˧˩ ˞˴ˬˮ ˫˧ˮ˷ˢ ˪˩˟ .ˣ˲˯˞ˮ˷ ˫˧ˮˣ˸ˮ ˪˰ ˯˯˟˸ˢ˟

.ˢˡ˟˰ˬˢ ˶˸˞˟ ˶˷˞ˬ ˶˸ˣ˧ ˞˪ ˢ˲˧˴˶ ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˸ˣ˟˷˧˧˸ˢˢ ˸˧ˮ˟˸ ˸˧ˮ˟˸ˢ ˢˡ˟˰ˬˢ ˶˸˞˟ˣ ˢˮˣ˰ˢ ˨˶ˣ
 ˶˥˞˪ˣ ˶˟ˬ˦˲˯ ˱ˣ˯˪ ˡ˰ ˫˧˟ ˣˢ˷ ˶˷˞ ˸ˣ˧˥ˣ˪ ˪˰ ˞˵ˣˣˡ ˢ˞˴ˬˮ ˫˧˟˷˧˧˸ˬ ˪˷ ˶˸ˣ˧˟ ˢ˪ˣˡˠ ˸ˣˬ˩ˣ ˢ˶ˣ˶˟ ˸ˣ˥˲

 .˪ˡˣˠ˟ ˭ˢˣ ˶˲˯ˬ˟ ˭ˢ ˢˡ˧˶˧ ˞˴ˬˮ ˭˩ˬ 
8.  ˫˧ ˧ˡˣ˲˧˵ï ˲ˮˢ ˭˧ˬˢ ˢ˩ˣ˸ˬˣ ,˫˧ˢ ˧ˡˣ˲˧˵ ˞˧ˢ ˸ˣ˧˪ˣ˥ˢ ˧˶˯˥ ˭˧˟ˬ ˸˧ˮˣ˷˟ ˶˸ˣ˧˟ ˢ˟ˣ˷˥ˢ ˫˧˰ˣ˶ˢ ˸˴ˣ˟˵ ˶˸ˣ˧˟ ˳ˣ

 ˞ˣˢDiadema setosum˫˧ˢ ˡˣ˲˧˵ ˸ˣ˲˧˲˴ . D. setosum  ˫˧ˮ˷ˢ ˭˧˟ ˡ˞ˬ ˢˮ˸˷ˬ ˸ˣˡˣˮ˸ˢ ˸˞ ˫ˠ ˢ˟˧˸˩ˬˣ
 .˪˪˩˟ ˫˧ˡˣ˲˧˵ˢ ˸˧˧˯ˣ˪˩ˣ˞ ˪ˡˣˠ˟ ˸ˣ˲˧˲˴D. setosum  ˸ˣ˲˧˲˴ˣ ˫˧ˢ ˧ˡˣ˲˧˵ ˪˪˩˟ ˫˧˧˸ˮ˷˟ ˶˷˞ˬ ˢˮ˷ˢ ˢ˩ˣˬˮ

˸ˣˮˣ˶˥˞ˢˢ˪˵ ˢ˧˪˰ ˢ˞˴ˬˮ ˣ˟ ˢˮˣˠ˪ˢ ˶˸˞˟ ˡ˟˪ˬ , .ˡˣ˲˧˵ˢ ˸ˣ˲˧˲˴ Echinometra mataei  ˫˧ˮ˷˟ ˢ˪ˣ˰
.˸ˣˮˣ˶˥˞ˢ 

˸˧˲ˣ˥ˢ ˢ˟˧˟˯ˢ  

9.  ˫˧˦ˮ˧˧˶˦ˣˮ ˤˣ˩˧˶ ˪˧˲ˣ˶ˣ˪˩ˣ ˫˧˧˲ˣ˥ˢ ˫˧ˬ˟ï  ˫˧˧ˠˣ˪ˣ˧˟ˢˣ ˫˧˧˪˵˧˯˧˲ˢ ,˫˧˧ˬ˧˩ˢ ˫˧ˡˡˬˢ ˟ˣ˶˟ ˦˪ˣ˷ˢ ˨˧˪ˢ˸ˢ
 ˧˸ˮ˷ˢ ˟ˣ˟˶˰ˢ ˶ˣˤ˥ˬ ˞ˣˢ ˸ˣ˧˲ˣ˥ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˥˸˟ ˫˧ˡˡˬˮˢˣ˫˧ˡˡˬˢ ˟ˣ˶ ˧˩˶˰  ˧˷ˡˣ˥˟ ˶˸ˣ˧ ˫˧ˢˣ˟ˠ ˥˦˷ˢ ˧ˬ˟

ˣ˥ˢ .˳˧˵˟ ˶˷˞ˬ ˱˶˫ˠ ˪˥ˢ ˢˮ˷ˢ  ˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ ˫ˡ˵ˣˬ ˪˷ ˧˟˶˧ˬ ˵ˬˣ˰ ˫˰ ,˶˴˰ˮ ˶˞ˣ˶˟˲ ˷ˡˣ˥˟ ˶˟˩ ˨˞
-˩ 320 .˫˧˶˦ˬ  ,ˡˣˡ˶ ˟ˣ˟˶˰ ˪˷ ˫˧ˮ˷˟ ˣˬ˩ ˢˮ˷ˢ ˫˧˩ˣˬˮ ˣ˶˸ˣˮ ˥ˣ˸˲ˢ ˫˧˟ (˫˧˦ˮ˧˧˶˦ˣˮˣ ˪˧˲ˣ˶ˣ˪˩) ˫˧ˡˡˬˢ ˟ˣ˶

ˡ˧˶ˬ/˫˧ˢ ˪˧˥" ˸ˣˮ˥˸˟ ˦˶˲˟ ,˫˧ˠ˧˶˥ ˫˧ˤˣ˩˧˶ ˶˲˯ˬ ˣˡˡˬˮ ˢˤ ˰˵˶ ˪˰ˣ ˞˪ ˸ˣˠ˧˶˥ˢ ˧˩ ˫˞ ,"˫˧ˠˡˢ ˧˟ˣ˪˩"ˣ "˭˞˧
.˸ˣˬˡˣ˵ ˫˧ˮ˷˟ ˸˶˩ˣˬˢ ˢˡ˧ˬ˟ ˣ˧ˢ  ˫˧ˠˡˢ ˧˟ˣ˪˩ ˸ˮ˥˸˟ ˢˣ˟ˠ ˪˧˲ˣ˶ˣ˪˩ ˤˣ˩˧˶ ˪˷ ˢˡ˧ˡˬ ˞˧ˢ ˪˪˩ˢ ˭ˬ ˸˞˴ˣ˧

 .˸ˣ˶˥˞ ˸ˣˮ˥˸˟ ˞˪ˣ ˫˧˶˥˞ ˫˧˦ˮ˧˧˶˦ˣˮ ˞˪ ˨˞ ,ˢˣ˟ˠ ˦˰ˬ ˢ˵˧˪˧˯ ˤˣ˩˧˶ ˫ˠ ˫˷ ˞˴ˬˮ ˭ˬˤ ˣ˸ˣ˞˟ .˦˯ˣˠˣ˞ ˷ˡˣ˥˟



 

9 

 

 

ˮ˲ ˦˯ˣˠˣ˞ ˷ˡˣ˥˟˷ ˭ˣˣ˧˩ˬ ˦ˮ˧˵ˢ ˸˪˰˸ ˞˴ˣˬ˪ ˢ˶ˣ˷˵ ˧˪ˣ˞ˣ ˢˠ˧˶˥ ˣˤ ˢ˥˧˶˲ ˭ˣˤˬ ˧˶ˬˣ˥˟ ˪˪˩ ˨˶ˡ˟ ˫˧˧ˮ˰ ˫˧ˢ ˧
.˨ˣˬ˯ˢ 

10. ˫˧ ˧˟˷˰ ï  ˭˲ˣ˞˟ ,˧˩ ˞˴ˬˮ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˫˧ ˟˷˰ ˧ˣ˯˧˩ ˶˵˯ˮ ˭ˢ˟ ˫˧ˮ˷˟
˪ˣ˥ˢ ˰˵˶˵ˢ ˧ˮ˲ˬ ˶˩˧ˮ ˤˣ˥˞ ˫˧˯˩ˬˣ ˫˧˶˧˷˰ ˣ˶˵˯ˮ˷ ˸ˣˡˣ˵ˮ˟ ˫˧ˢ ˟˷˰ ˧ˡ˟˶ˬ ,˧˪˪˩ ˭˧˟˷ ˫˧˵ˬˣ˰ˢ ˥ˣˣ˦˟ˣ ˸˧10 

-˪20 ˫˧ˢ ˟˷˰ ˪˷ ˧ˣ˯˧˩ˢ ˤˣ˥˞ ˢ˪ˣ˰ ˫˧˶˦ˬ ˵ˬˣ˰ˢ ˫˰.  ˫ˡ˵ˣˬ ˡˣ˰ˣ ˫˧ˮ˷ˢ ˭˧˟ ˟˧˴˧ ˣˮ˧˞ ˫˧ˢ ˟˷˰ ˧ˣ˯˧˩ ˧˩ ˢ˞˶ˮ
.ˢ˪˞ ˸ˣˡˣˮ˸˟ ˸ˣ˧˸˦˧˷ ˭˥˟˞˪  ˪ˣˡˠ ˪ˡ˟ˢ ˞˴ˬˮ .˱˶ˣ˥˟ ˫ˠ ˫˧˶˸˞ˢ ˧ˮ˷˟ ˫˧ˢ ˟˷˰ ˧ˣ˯˧˩ ˶˵˯ˮ ˢˮˣ˷˞˶˪ ˢˮ˷ˢ

 ˡˡˬˮ ˢˮ˷ˢ ˱˶ˣ˥˟ ˶˷˞˩ ˸ˣˮˣ˰ˢ ˭˧˟ ˫˧˧˸ˮˣ˰ ˫˧˪ˡ˟ˢ ˫ˮ˷˧˷ ˶˧˟˯ .˳˧˵˟ ˶˷˞ˬ ˸˶˩˧ˮ ˢˡ˧ˬ˟ ˨ˣˬˮ ˫˧ ˟˷˰ ˧ˣ˯˧˩
.˸˞ˤ ˭˧˧˲˞˪ ˸ˮˬ ˪˰ ˸ˣˡ˧ˡˬˢ ˪˰ ˢ˶ˤ˥ ˢ˷ˣ˶ˡ ˫˪ˣ˞ ˫˧ˢ ˟˷˰ ˧ˣ˯˧˩˟ 

˵ˣˬ˰ˢ ˫˧˟ ˫˧ˬˢ ˸ˡˣˬ˰ 

11.  ˟ˣ˟˶˰ˢ ˵ˬˣ˰ï  ˫ˠ ˸ˬˡ˵ˣˬ ˸ˣ˶˶˵˸ˢ ˢ˸˧ˢ ˢˮ˷ˢ ,˫˧ˬˢ ˸ˡˣˬ˰ ˪˷ ˰˧ˠˢ ˟ˣ˟˶˰ˢ ˵ˬˣ˰ˣ ˫ˡ˵ˣˬ ˢ˵˯˲ˮ ˣˤ ˫˪ˣ˞
˩ ˧ˡ˩˪-320 ˬ ˤ˞ˬ) ˸˧˷˧˷ˢ ˢˮ˷ˢ ˣˤ .ˡ˟˪˟ ˫˧˶˦2012˩ˬ ˫˧˵ˣˬ˰ˢ ˫˧ˬˢ ˢ˟ (-500  ˫˧ˬˢˬ ˫˧˵˸ˣˮˬ ˫˧˶˦ˬ

.˫˧ˮˣ˧˪˰ˢ 
12.  ˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ ˫˧˯ˬˣˬ ˫˧˦ˮ˧˧˶˦ˣˮˣ ˭˴ˬ˥ ˧ˤˣ˩˧˶ï  ˵ˬˣ˰˪ ˢˮ˷ˢ ˢ˟˟˶ˣ˰ ˫˧ˬˢ ˸ˡˣˬ˰ˡˣˡ˶  ˫˧˵ˣˬ˰ˢ ˫˧ˬˢˣ

˭˴ˬ˥ˢ ˧ˤˣ˩˧˶ ˫ˢ˟ ˣˡ˶˧ ˪˧˟˵ˬ˟ˣ ,˫˧˦ˮ˧˧˶˦ˣˮ ˶ˣ˟˴˪ ˣ˲˧˯ˣˢ ˧ˣˮ˧˷ˢ ˶ˣ˰˧˷ ˨˞ ,˭˦˵ ˢ˧ˢ. ˷˷  ˟ˣ˟˶˰ˢ ˶˥˞˪ ˫˧ˮ˷
 ˧ˮ˲˪ ˣˡˡˬˮ˷ ˫˧˩˶˰ˢˬ (˫˧ˢˣ˟ˠ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶ˣ) ˫˧˩ˣˬˮ ˵ˬˣ˰˟ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˧ˤˣ˩˧˶ ˣ˶˸ˣˮ ˵ˬˣ˰ˢ ˧ˬ ˪˷ ˭ˣ˶˥˞ˢ

 ˸ˮ˷ ˪˷ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ2012.˸ˣˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˢ˟˶ˢ˟ ˫˧˩ˣˬˮˣ , 
13.  ˸˧ˮˣ˷˞˶ ˸ˣˮ˶˴˧ˣ ˭ˣ˦˵ˮ˪˲ˣ˦˧˲ ,˪˧˲ˣ˶ˣ˪˩ï ˧ˤˣ˩˧˶ˢ ˪˧˲ˣ˶ˣ˪˩ ˣ˧ˢ ˢˮ˷ˢ ˣˡˡˬˮ ˶˷˞ (˭ˣ˦˵ˮ˪˲ˣ˦˧˲) ˫˧˞˸ˢ ˧ˤˣ˩˧˶ˣ

 ˞˪ˣ ˸ˣˬˡˣ˵ˢ ˫˧˧˸ˮ˷ˢ ˪˷ ˣˤ˪ ˢˬˣˡ ˢ˸˧ˢ ˸˧ˮˣ˷˞˶ˢ ˸ˣˮ˶˴˧ˢ ˸˧ˮ˟˸ .˵ˣˬ˰ ˣˮ˧˞ ˟ˣ˟˶˰ˢ ˭ˢ˟ ˫˧ˮ˷˪ ˫˧˪˧ˠ˶
 ˸ˮ˷ ˪˷ ˞˧˷ˢ ˸ˬˠˣˡ ,˫˧ˠ˧˶˥ ˫˧˩˶˰ ˣˡˡˬˮ2015 ˢˮ˷ˢˬ ˢ˩ˣˬˮ ˦˰ˬ ˢ˸˧ˢ ˸˰˴ˣˬˬˢ ˸˧˸ˮ˷ˢ ˸ˣˮ˶˴˧ˢ .

 ˫˧ˮ˷ˢ ˧˩˶˰˪ ˢ˟ˣ˶˵ˣ ˸ˬˡˣ˵ˢ2010-2014. 
 ˧˩ ˭˩˸˧ˣ ,˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ ˰˧ˠˢ ˣ˧˪˞ ˧˟˶ˬˢ ˵ˬˣ˰˪ ˫˧˲˯ˣˮ ˫˧ˬ˶ˣˠˬ ˸˰˲˷ˣˬ ˸ˣ˥˧˶˲ˢ ˸˵˧ˬ˞ˮ˧ˡ ˧˩ ˢ˞˶ˮ

 ˪˷ ˢˬˠˬ ˸˶˩˧ˮ ˞˪ "˧˲ˣ˶˦ˣˠ˧˪ˣ˞ˢ" ˳˧˵ˢ ˧˷ˡˣ˥ ˪˰ ˦˟ˬ˟ .˸˞ˤ ˭˧˧˲˞˪ ˸˵˲˯ˬ ˢˮ˧˞ (˸˧˷ˡˣ˥) ˸ˣˡ˧ˡˬˢ ˸ˣ˶˧ˡ˸
.˸˩˶˰ˬˢ ˟˴ˬ˟ ˧ˣˮ˧˷ 

 

˸ˣˬ˧˪˷ˬ ˸ˣ˲˧˴˶ ˸ˣˡ˧ˡˬ 

14.  ˪˧˲ˣ˶ˣ˪˩˸˧ˮˣ˷˪ ˨ˣˬ˯˟ ˫˧ˢ ˧ˮ˲˟  (˸˧ˬˣ˧ ˢˡ˧ˡˬ)ï  ˧ˤˣ˩˧˶ˢ˪˧˲ˣ˶ˣ˪˩  .˸ˣˡ˥ ˸ˣˡˣˮ˸ ˫˧˞˶ˬ ˸˧ˮˣ˷˪ ˨ˣˬ˯˟
˟˶ˢ ˰˴ˣˬˬ˪ ˸˧˯˥˧ ˫˧ˢˣ˟ˠ ˪˧˲ˣ˶ˣ˪˩ ˧ˤˣ˩˧˶ ˣˡˡˬˮ ˱˶ˣ˥ˢ ˸˪˧˥˸˟ ˶˧ˢˬˢ ˟ˣ˟˶˰˪ ˢˬ˞˸ˢ˟- ˫˧˷ˡˣ˥˟ ˧˸ˮ˷

˶˞ˣˮ˧-ˮ ˶˷˞ ˪˧˲ˣ˶ˣ˪˩ˢ ˧ˤˣ˩˧˶ ˣ˧ˢ ˢˮ˷ˢ ˟ˣ˶ ˨˷ˬ˟ .˧˞ˬ ˷ˡˣ˥˟ ˱˯ˣˮ ˞˧˷ ˫˰ ,˶˞ˣ˶˟˲ ˨ˣˬ˯˟ ˫ˣ˧ ˧ˡˬ ˣˡˡˬ
 ˢˮ˷ˢ ˫ˠˣ ˫˧˩ˣˬˮ ˸˧ˮˣ˷˪ ˞˪ˢ˸˧ˢ  .˸˧˸ˣ˰ˬ˷ˬ ˟˧˟˞ ˸˥˧˶˲ 

15. ˸˧ˮˣ˷˪ ˨ˣˬ˯˟ ˫˧ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦  (˸˧ˬˣ˧ ˢˡ˧ˡˬ)ï  ˨˶˰ˢˬ ˢˢˣ˟ˠ ˫˧ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦ ˢ˸˧ˢ ˢˮ˷ˢ ˪˩ ˨˷ˬ˟
 ˸ˣ˪ˣ˟ˠˬ ˫ˠ ˢˢˣ˟ˠˣ ˧˸ˮ˷ ˟˶ˢ ˰˴ˣˬˬˢ90%  ˫˧ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦ˣ ˢˬ˥ ˢˮ˷ ˣˤ ˢ˸˧ˢ ˰˴ˣˬˬ˟ .˸ˣˡ˧ˡˬˢˬ

˷ˢ ˸ˮ˷˟ ˶˷˞ˬ ˢˢˣ˟ˠ ˦˰ˬ ,˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˧ˡ˧ ˪˰ ˢˡˡˬˮ˷ ˶˸ˣ˧˟ ˢˢˣ˟ˠˢ ˢ˸˧ˢ ˸˰˴ˣˬˬˢ ˸˧˸ˮ2010 ˣˮ˞ .
 ˫˧ˡ˰˸ˬˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷˟ ˫˧ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦˟ ˢ˧˪˰ ˪˷ ˢˬˠˬ  ˸ˮ˷ ˤ˞ˬ1988 . 

16. ˢ˧ˠˣ˪ˣ˶ˣ˞˦ˬ  (˸ˣ˲˧˴˶ ˸ˣˡ˧ˡˬ)ï ˰ˣ˶˧˞ ˞˪˪ ,˸˰˴ˣˬˬ ˢˮ˷ ˪˷ ˪˧ˠ˶ ˶ˣˤ˥ˬ ˣ˲˵˧˷ ˸˧ˠˣ˪ˣ˶ˣ˞˦ˬˢ ˢˮ˥˸ˢ ˸ˣˡ˧ˡˬ ˫˧
 ˪˩ ˨˶ˣ˞˪ ˢˢˣ˟ˠ ˢ˸˧ˢ ˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬˢ ˪˷ ˥ˤˬˢˬ ˱˧˴˶ ˭˲ˣ˞˟ ˢˡˡˬˮ ˶˷˞ ˫˧ˢ ˧ˬ ˸˶ˣ˦˶˲ˬ˦ .˫˧ˠ˧˶˥

 ˦˰ˬ˩ ˪˷ ˧˟˶˧ˬ ˨˶˰ ˫˰ ,ˢˮ˷ˢ30 .˸ˣˬˡˣ˵ˢ ˫˧˧˸ˮ˷ˢ ˪˷ ˢˤˬ ˢ˪˰ˬ ˧˴˥˟ ˢˣ˟ˠ ˢ˧ˢ˷ ˧˶˰ˤˬ ˨˶˰ˣ ˸ˣ˪˰ˬ 
17.  ˫˷ˠ ˧˰ˣ˶˧˞ï ˧˶˲˞ ˱ˣ˯˟ ˵ˤ˥ ˰ˣ˶˧˞ ˦˶˲˟ˣ ,˫˧˟˶ ˫˷ˠ ˧˰ˣ˶˧˞ ˣˬ˷˶ˮ ˢˮ˷ˢ) ˪14  ˭ˣ˩ˬ˟ ˣˡˡˬˮ ˬ"ˬ

 .˫˧ˢ ˪˞ ˦ˮˬ˧ˡ˯ˣ ˶ˠˮ ˪˷ ˸ˣ˪ˣˡˠ ˸ˣ˧ˣˬ˩ ˰˧˯ˢ ˶˷˞ (˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ 
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˸ˣˡˣˮ˸ ˟˶-˧˸ˮ˷˧ˣˮ˧˷ ˸ˣˬˠˬˣ ˸ˣ 

˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷ 

1.  ˭˟˞ ˧ˠˣˬ˪˞ ˧ˣ˯˧˩ï  ˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷ ˪˷ ˢ˟˴ˬ ˸˞ ˱˵˷ˬˢ ˧˶˵˧˰ˢ ˡˡˬˢ ˞ˣˢ ˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˧ˣ˯˧˩ˢ ˤˣ˥˞
˫˧ˮ˷ˢ ˭˧˟ .˭ˬˤ ˨˶ˣ˞˪ ˭˧˟ˣ ˫˧˶˦ˣˮˬˢ ˫˧˶˸˞ˢ ˮ˷˧ ˫˫˧˪ˡ˟ˢ  .˧ˣ˯˧˩ˢ ˸ˡ˧ˬ˟ 

) ˸ˣˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˷˟2004-6 ˢ˧ˢ ˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˰˴ˣˬˬˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ (19-20% ˫˧ˮ˷˟ .2007-12  ˢ˪˰
 ˫˧˩˶˰ˢ ˥ˣˣ˦˟ ˰ˮˣ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ21.5-23.9% ˸ˮ˷˟ .2013  ,˶ˣ˦˧ˮˢ ˸˲ˣ˵˸˟ ˧˟˶ˬˢ ˧ˣ˯˧˩ˢ ˡˡˬˮ26.4Ñ5.2% ,

ˮ˷˟ ˫˧ˢ˸ˣˮˣ˶˥˞ ˰ˮ ˣ˯˧˩ˢ˰˴ˣˬˬˢ ˧ ˥ˣˣ˦˟ 24.0-25.3% ˪˩˟ ˫˧ˢˤ ˫ˮ˧˞ˣ ˫˧˧ˮˣ˦ˣˮˣˬ ˫ˮ˧˞ ˧ˣ˯˧˩ˢ ˤˣ˥˞˟ ˫˧˧ˣˮ˧˷ˢ .
 ˨˞ ,˫˧˶˸˞ˢ ˢˬˠˬ ˢˮ˷˧ ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˨˶ˣ˞˪˸˵ˢ˟ˣˬ  ˸ˣ˧ˮˣ˷˟ ˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞˟ ˢ˧˪˰ ˪˷
˸ˣ˶˵˯ˮˢ ˸˪˧˞ ˢˮ˷ˢˣ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˸˷˪˥ˮ ˣˤ ˢˬˠˬ˷ ˢ˞˶ˮ ˧˩ ˱˞ ,ˬˮ ˰˴ˣˬˬ ˧ˣ˯˩ ˞˴ˬˮ ˢˮ˷˟ ˶˷˞ˬ ˨ˣ

˸ˬˡˣ˵ˢ . 
2.  ˭˟˞ ˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˪ˡˣˠˣ ˸ˣ˲˧˲˴ï  ˫ˠ ˢ˧˪˰˟ ˸˞˴ˬˮ ˫˧˶˸˞ˢ ˪˩ ˭˧˟ ˸˰˴ˣˬˬˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴

 ˸ˮ˷ ˤ˞ˬ ˸˩˷ˬ˸ˬ2010˫˧ˮ˦˵ ˢˮ˷˪ ˢˮ˷ ˭˧˟ ˫˧˧ˣˮ˧˷ˢ ˧˩ ˫˞ ,˶ˣ˦˧ˮ˪ ˸ˣˮˣ˷˞˶ˢ ˫˧ˮ˷˟ ˢ˸˧ˢ˷ˬ ˢˢˣ˟ˠˣ , 
ˢ˪˵ ˢˡ˧˶˧ ˢˬ˷˶ˮ ˢˮ˷ˢˣ ˢ˧˪˰ ˫ˠ ˸˞˴ˬˮ ˫˧ˮ˷ˢ ˨˶ˣ˞˪ . ˢ˰˧˟˴ˬˢ ,˸ˣ˪ˣˡˠˣ ˸ˣ˧ˮˣˮ˧˟ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˪˷ ˭˵˪˥˟

.˸ˣˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˷˟ ˢ˸˧ˢ˷ˬ ˶˸ˣ˧ ˢˢˣ˟ˠ ˸ˣˡ˧˶˷ ˪˰ 
3.  ˭˟˞ ˧ˠˣˬ˪˞˟ ˢ˧˥ˢ ˢˬ˵˶ˢ ˡˡˬï  ˤ˞ˬ ,ˢˡ˧˶˧˟ ˧ˣ˴ˬ ˢˤ ˡˡˬ2012 ˭˩˸˧ .˫˧ˮ˦˵ ˢˤ ˡˡˬ˟ ˫˧˧ˣˮ˧˷ˢ ,˸˞ˤ ˫˰ .

˸ˣ˟˷ˣˬ ˸˪˧ˡˠˣ ˸ˣˡ˧˶˷˟ ˢ˧˪˰ˢ ˸ˬˠˬ ˸˞ ˸˲˵˷ˬ ˡˡˬˢ ˨˶˰˟ ˢˡ˧˶˧ˢˣ ˸ˣ˶˟˦˴ˬ ˸ˣ˰˧ˠ˲˪ ˭ˬˤˢ ˫˰ ˸ˣ˲˷˥ˮˢ ,
.ˠˣˬ˪˞ˢ ˸ˬ˵˶˟ 

4.  ˫˧ˮ˧ˬˢ ˭ˣˣˠˬï  ˦˰ˬ ˨˞ ˫˧ˮ˸˷ˬ ˶ˣ˦˧ˮˢ ˧˶˸˞˟ ˭ˣˣˠˬˢ ˸˪˥ˣ˸ˣ ˫˧ˠˣˬ˪˞ˢ ˸˶˟˥ ˟˩˶ˢ ˫ˠ ˣˬ˩ ,˫˧ˮ˧ˬˢ ˭ˣˣˠˬ
 .˟˧˴˧ ˢ˶˟˥ ˟˩˶ˢ˪ ˸ˣˡ˰ ,ˢˮ˷˪ ˢˮ˷ˬ 

˸˪˧˞˟ ˫˧˶˩ˣˬ ˣ˧ˢ ˞˪˷ ˢ˪˞˩ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˫˧˪ˠ˸ˬ ˫˧ˠˣˬ˪˞ ˫ˮ˧˞˷ ˸˧ˮˣ˷ˢ ˧˶ˣ˴˧ ˭˧˟  ˭˪˧˪ˠˣ ˵ˮˣ˷˥ˮ ˸ˬˠˣˡ)
 ˫ˠ ˢ˧˪˰ ˢˮ˷˧ .˶˸ˣ˧ ˸ˣ˟ˣ˶˵ ˫˧˸˧˰˪ ˫˧˲˴ˮ ˫˧˶˧ˡˮ ˣ˧ˢ˷ ˫˧ˠˡ ˧ˮ˧ˬˣ (˸˧ˮ˩˸ˢ ˧˶˵ˣ˯ ˧ˡ˧ ˪˰ ˣˢˣˤ ˶˷˞ ˸ˣˡˣ˵ˮ ˟ˣˢ˴

 ˧˦ˮˮ˧ˬˣˡˢ ˭˧ˬ˪ ˫˧˩˧˧˷ ˫ˮ˧˞˷ ˫˧ ˧ˡˣ˲˧˵ ˪˷ ˫˶˲˯ˬ˟D. setosum. 

˸˧˲ˣ˥ˢ ˢ˟˧˟˯ˢ 

5.  ˸ˣ˧˲ˣ˥ ˸ˣˮ˥˸˟ ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶ï ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶  ˧ˬ˟ ˶˷˞ˬ ˱˶ˣ˥ˢ ˧˷ˡˣ˥˟ ˶˸ˣ˧ ˫˧ˢˣ˟ˠ ˪˪˩ ˨˶ˡ˟ ˥˦˷ˢ
 ˫˧ˢˣ˟ˠ ˫˧ˤˣ˩˧˶ ,˧ˮ˷ ˡ˴ˬ .˱˶ˣ˥ˢ ˧˷ˡˣ˥˟ ˫˧˦ˮ˧˧˶˦ˣˮ˟ ˫˧˶˧˷˰ ˵ˬˣ˰ ˧ˬ ˢ˪˰ˬˢ ˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ ˟˵˰ ,˳˧˵˟

.˫˧˦ˮ˧˧˶˦ˣˮ˟ ˸˧ˬˣ˵ˬ ˢ˶˷˰ˢ ˪˰ ˫˧ˡ˧˰ˬˣ ˳˧˵ˢ ˧˷ˡˣ˥˟ ˶˸ˣ˧ ˫˧˴ˣ˲ˮ ˸ˣ˧˲ˣ˥ˢ ˸ˣˮ˥˸˟ ˠ˧˶˥ ˭˲ˣ˞˟  ˪˷ ˫˧˰ˣ˶˧˞
ˣ˧ˢ ˸˧ˬˣ˵ˬ ˢ˶˷˰ˢ  ˸ˮ˷˪ ˡ˰ ˫˧˶˧ˡ˸2007  ˫˰˲ ˧ˡˬ ˫˧ˡˡˬˮ ˟ˣ˷ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˨˞ ,˫˸ˣ˶˧ˡ˸ ˢˡ˶˧ ˢ˧˶˥˞ˣ
 ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶˫˧ˠ˧˶˥  ."˸ˣ˧ˮˣ˲˴" ˸ˣˮ˥˸˟ ˦˶˲˟ˣ ˸ˣ˧˲ˣ˥ ˸ˣˮ˥˸˟ 

6. ˶˟ ˧ˠˡ˟ ˫˧ˮˠˣ˸˲ ˫˧˵ˡ˧˧˥ ï ) ˫ˣ˧˶˦˵˟ˣ˵˧ˬ ˵ˡ˧˧˥ˢMicobacterium marinum ˱ˣ˥ˢ ˧˶˸˞˟ ˪˧˰˲ˣ ˫˧˧˵ ˭˧˧ˡ˰ (
˶ˡˢ ˱ˣ˥ˢˣ ˧ˮˣ˲˴ˢ .˶˟˰˟ ˢ˸˧ˢ˷ˬ ,˧˪ˣ˞ ,ˢ˩ˣˬˮ ˣ˸ˣ˥˧˩˷ ˧˩ ˫˞ ,˫˧˵ˡ˟ˮˢ ˧ˬˣ 

7. ˫˧ˠˡˢ ˧˟ˣ˪˩ ˶˸˞˟ ˢ˩˶ˢ ˸˧˰˵˶˵˟ ˫˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮˬ˶ˣ˲ ï  ˸ˣ˷˷ˣ˞˸ˢ ˸ˡ˰ˣ˸ˬ ˶˟˰˷˪ ˫˧ˠˡˢ ˧˟ˣ˪˩ ˶˸˞˟
 ˸ˮ˷˟ ˫˧˟ˣ˪˩ˢ ˸˞˴ˣˢ ˤ˞ˬ ˫˧ˮˣ˸ˮ˟ˢ ˫˧˶˲˧ˮˬ˶ˣ˲ˢ ˸˶˟˥˟2008 )Oron et al., 2014 ˣ˰ˠ˲ ˸ˣˮˣ˲˦˷ ˸˶ˡ˯ .(

 ˱˶ˣ˥˟ ˶˸˞˟2012-13 ˢˡ˰ˣ˸˷ ˸ˣ˷˷ˣ˞˸ˢˢˬ ˢ˟˶ˢ˟ ˢ˶˧ˢˬ ˢ˸˧ˢ˷ ˸ˣ˷˷ˣ˞˸ˢ ˸ˬˠˬ ˢ˪˥ˢ ˣ˧˶˥˞˪ˣ ,
˫˧ˠˡˢ ˧˟ˣ˪˩ ˸˞˴ˣˢ ˸ˣ˟˵˰˟ ˢ˞˧˶˟ ˸˩˶˰ˬ ˪˰ ˢˡ˧˰ˬˣ. 

˵ˣˬ˰ˢ ˫˧˟ ˫˧ˬˢ ˸ˡˣˬ˰ 

8.  ˯ˬˣˬ ˭˴ˬ˥ˣ ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶ï  ˫˧ˬ˟ ˭˴ˬ˥ˣ ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶ ˪˷ ˸˧˸ˮ˷ˢ ˢ˵˧ˬˮ˧ˡˢ ˦˶˲˟ˣ ,˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬˢ
˸ˣ˧˯ˣ˪˩ˣ˞˪ ˫˸ˣˮ˧ˬˤˣ  ˟˶ˢ ˢ˵˧ˬ˞ˮ˧ˡˢ .˫˧ˬˢ ˸ˡˣˬ˰˟ ˧˸ˮˣ˰ˢ ˟ˣ˟˶˰ˢ ˧ˡ˧ ˪˰ ˸˰ˮˣˬ ,˥ˣ˸˲ˢ ˫˧˟ ˭ˣ˦˵ˮ˪˲ˣ˦˧˲ˢ

 .˵ˬˣ˰ˢ ˧ˬ˟ ˣ˶˟˴ˮ˷ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˸ˣ˧ˣˬ˩ˬˣ ˣ˩˷ˬˣ ˟ˣ˟˶˰ˢ ˵ˬˣ˰ˬ ˸˰˲˷ˣˬ ˸˧˸ˮ˷ ˰˧ˠˢ ˢˮ˷ˢ ˵ˬˣ˰˪ ˟ˣ˟˶˰ˢ
ˡˣˡ˶ ˢˮ˷ˢ ˧ˢˣˤˣ ,˸˧˷˧˷ˢ ˢ ˧ˤˣ˩˧˶ ,˭˩ ˪˰ .˫˧ˮˣ˧˪˰ˢ ˫˧ˬˢ ˫˰ ˫˧˟˟˶ˣ˰ˬ ˫ˮ˧˞ ˵ˬˣ˰ˢ ˧ˬ ˢ˟ ˧ˬ˟ ˫˧˦ˮ˧˧˶˦ˣˮ

˸ˡ˶˪ ˣ˲˧˯ˣˢ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶ˣ ˢˮ˷ˢ ˸ˣ˪˰˪ ˣ˲˧˯ˣˢ ˵ˬˣ˰ˢ ï ˟˴˵ ˨˞  ˪˷ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ ˧ˮ˲˪ ˢ˧ˢ˷ˬ ˨ˣˬˮ ˧ˣˮ˧˷ˢ
 ˸ˮ˷2012 ˪˵˷ˬ ˧ˣˣ˧˷˪ ˢ˟ˣ˶˵ ˸˩˶˰ˬˢ ˧˩ ˢ˞˶ˮˣ . 

 
9.  ˫˧ˬˢ ˸˶ˣ˦˶˲ˬ˦ï  ˫˧ˮ˷˟ ˢˡ˶˧ ˵ˬˣ˰ˢ ˧ˬ ˸˶ˣ˦˶˲ˬ˦2008-2007  ,ˢ˪˞ ˫˧ˮ˷˟ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢˬ ˢ˞˴ˣ˸˩

˥˞ˢ ˫˧ˮ˷˟ˣ ˸ˮ˷˟ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ ˱˞ ˪˰ .˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ ˸ˣ˶ˣ˦˶˲ˬ˦˟ ˢ˪˵ ˢ˧˧˪˰ ˢˡˡˬˮ ˸ˣˮˣ˶2012  ˸˶˩˧ˮ ˞˪
ˬ ˫˧˵ˣˬ˰ˢ ˫˧ˬˢ ˸˶ˣ˦˶˲ˬ˦˟ ˢˡ˧˶˧-500  .˸˩˷ˬˮ ˫˧˵ˣˬ˰ˢ ˫˧ˬˢ ˸˶ˣ˦˶˲ˬ˦˟ ˢ˧˧˪˰ˢ ˸ˬˠˬ .˫˧˶˦ˬ 

˸˩˷ˬ˸ˬ ˢ˧˪˰ ˸ˡˡˬˮ  ˤ˞ˬ ˫˧ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦˟ ˫ˠ1988 ˬˬˢ ˸˧˸ˮ˷ˢ ˫˧ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦ ˢ˸˧ˢ ˢˮ˷ˢˣ ˸˰˴ˣ
.˶ˣ˦˧ˮˢ ˸˲ˣ˵˸˟ ˢˡˡˬˮ˷ ˶˸ˣ˧˟ ˢˢˣ˟ˠˢ 
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Dr. Yonathan Shaked, Program Manager 

Prof. Amatzia Genin, Scientific Director 

 (March, 2019) 

 

Introduction   

This report describes the work and results of Israel's National Monitoring Program in the Gulf of 

Aqaba (Eilat) ï NMP ï in 2018. It is divided into chapters according to habitats and the methods 

employed by the monitoring program. Each chapter includes a short description of the methods used, a 

detailed description of the results including data and figures, and a discussion of the findings. A 

comprehensive description of the methods used is given in the NMP annual scientific report of 2003. 

Figures and figure captions in this report are given in English. 

The NMP has been operating since 2004, collecting continuous data by using predetermined standard 

methods and a dedicated team. The ability to review consistently collected data provides increased 

analytical power and confidence in our findings, allowing us to seek inter-annual patterns and trends. A 

comparison of the present-day state of the reef with historical, pre-monitoring, data can be found in the 

NMP annual scientific report of 2004.  

The NMP has added several new measurements and variables since its initiation, and these are 

introduced in the respective annual reports of their initiation year. 

This year, several modifications to newly implemented measurements were made and these are 

described in their respective chapters. We are implementing changes to the categories to which reef fish 

are allocated based on their diet and several other criteria, following recent developments in that field. We 

are in the process of changing and refining the protocol of measuring coral settlement on plates inserted at 

several reef sites to evaluate the potential supply of coral recruits to the reef. We recently changed the 

protocol of treating and splitting soft sediments that are collected to evaluate changes to the benthic 

communities at two soft-sediment sites, and are in the process of refining taxonomic identification for 

these communities. The frequency of visiting the array of sediment traps that is moored on the sea floor at 

600 meters depth was reduced and so is our resolution in measuring the vertical flux of particles 

descending through the water. We have increased the frequency of monitoring sea grass cover from 

annual to winter-summer surveys that will allow us to follow seasonal changes.  

 

The NMP reports are available through the web site of Israelôs Ministry of Environmental Protection: 

http://www.sviva.gov.il/, and on the NMP page in the IUI web-site:  http://iui-eilat.ac.il/ .  

A database that includes data collected by the NMP since 2004 is available for public download 

through the NMP website.  

http://www.sviva.gov.il/
http://iui-eilat.ac.il/
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Key findings  of this year  

 

The coral reefs of Eilat 

1. Live cover and density of stony corals ï The surveyed reef sites differ considerably in their 

respective live coral cover, due mainly to differences in sea floor substrate. This yearôs average 

coral cover at all sites was 24.0±4.0%, lower than last year's average (25.3±3.6%). The average 

colony density this year was also lower, 28.2±3.6 colonies per ten-meter long line transect, 

compared to last year's 30.2±3.2. The average colony density at all sites increased from 2010 to 

2017, although year to year changes are small. 

Over the monitored period a significant increase in the average live coral cover was measured, but 

this trend seems to be weak in recent years. 

2. Size of stony coral colonies ï The characteristic size of coral colonies varies between monitored 

sites. At the IUI site the fraction of small colonies is largest whereas at the shallow NR site it is 

smallest and large and huge colonies are more common than at other sites. During the interval 

2008-2012 the number of small coral colonies in Eilat decreased, but since then and until this year 

an increase in coral density, including small colonies, was documented. This year coral density 

declined and only medium-sized colonies increased in number. The presence of large and huge 

colonies facilitates high coral cover.    

3. Live Tissue Index (LTI) in stony corals ï The LTI presents the average percentage of live tissue in 

living stony corals and is considered an indirect indicator for coral health. The average value of 

this index for all sites is decreasing throughout the monitored period, but the changes are small. It 

seems likely that the decrease in average LTI in Eilat stems, at least in part, from better coral 

survival and so from ñagingò of corals that accumulate injuries.  

4. Coral diversity ï The Shanon-Wiener diversity index, used for estimating coral diversity at the 

reefs of Eilat, displays small, indeterminate, fluctuations between years. Coral diversity at shallow 

sites is generally lower than at deeper sites. This is corroborated by rarefaction curves and the 

expected number of coral taxa per 1,500 random individuals, though changes in all metrics are 

small.   

5. Reef flat ï Due to its unique character, the reef flat at the coral reserve is considered separately 

from the fore-reef sites. This year's coral cover at the reef flat remains without change, while a 

slight increase in stony coral density was measured, following a few years of slight decline. The 

reef flat is more sensitive to external forcings than fore-reef sites, and its coral diversity is lower. 

Massive stony corals dominate the reef flat whereas branching corals are common at fore-reef 

sites.  

6. The coral reserve lagoon ïEnvironmental conditions at the lagoon are harsh and it is dominated by 

a small number of coral taxa, and coral diversity is low. The dominant coral at the nature reserve 

lagoon is coral Stylophora pistillata (comprising some 40% of all colonies at the lagoon). 

Between the summers of 2009 and 2010 there was a large drop in coral density at the lagoon, and 

especially in that of the dominant coral, as a result of several strong storms. In recent years an 

increase is measured although density this year decreased and it is still lower than that of the 

initial years of monitoring. 

7. Coral settlement in the reef ï The NMP started monitoring coral settlement in 2015, using 

settlement plates placed at two reef sites, the nature reserve and the IUI, but the monitoring 

procedure has changed from year to year based on our initial findings. In every year there are 

more settlers at the nature reserve site than at the IUI, and they also seem to grow better. 

Settlement pattern at the reserve is more constant throughout the season, whereas at the IUI the 

largest number of settlers was found on plates retrieved in September, and on plates retrieved 

later, a drop in the number and size of coral spats was documented.  

8. Sea urchins ï Of the invertebrates, sea urchins are the most important group of reef grazers and of 

this group, Diadema setosum is the most abundant species in Eilat. Its density fluctuates from year 
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to year and dictates the density of the entire urchin population. In the past two years sea urchin 

density has decreased in the fore-reef sites. The density of the urchin Echinometra mataei is 

increasing in recent years.  

 

Coastal Environs 

9. Nutrient and chlorophyll-a concentrations in coastal waters ï Concentrations of nutrients are 

commonly high during winter and very low during summer. The process that dictates these 

dynamics is the seasonal mixing, driven by cooling of the sea surface in winter, which brings 

nutrient-rich deep waters to the shallow coastal areas. Similar to the pattern observed in the past 

two years, this year's mixing started early but cooling stopped and mixing ended in February, 

having reached a maximum depth of 320 meters. As a result, most concentration measurements 

this year were low, similar to those of other shallow-mixing years. Against this background, 

several abnormally high concentrations stand out, particularly at the northern coastal stations, 

although these are not as high as abnormalities in previous years. One exception is the chlorophyll 

concentration measured in August at the ''Fish Farms" sampling site. A somewhat elevated silica 

concentration was also noted, but there were no other abnormal concentrations at this or other 

stations. Since summer is usually an oligotrophic season in Eilat this measurement could be linked 

to the nearby Kinnet channel outlet. 

10. Sea-grass ï In the years that sea-grass is monitored, meadows at both monitored sites (northern 

and southern beachs) are extensive, covering much of the available soft-sediment seafloor, and 

cover increases with depth at the examined range of 10 to 20 meters. It seems that sea-grass cover 

is not stable between years, but it is still early to determine underlying processes. This year 

seagrass cover at both sites was also surveyed in winter and was found to be considerably lower. It 

is likely that seagrass cover fluctuates seasonally, but seasonal surveys should be repeated to 

characterize these changes. 

 

The deep water column  

11. Vertical mixing ï Cooling of the water column was early and rapid, but also stopped early at a 

maximum depth of 320 meters. This is the sixth year (since 2012) in which waters deeper than 

500 meters are discontented from the sea surface. 

12. Concentrations of oxygen and nutrients in the deep waters ï The water column was mixed to a 

shallow depth and the deep waters continued to accumulate nutrients and to be depleted of 

oxygen, although at a slow rate. Six years after the last deep mixing event, nutrient concentrations 

in deep water are lower (and oxygen concentrations are higher) than they were before the mixing 

of 2012, and much so compared to the values measured in the initial years of monitoring.  

13. Chlorophyll-a, phytoplankton and primary productivity ï Concentrations of chlorophyll-a and the 

concentrations of unicellular plankton in the water column measured this year are characteristic to 

years of shallow mixing. The pattern of primary productivity was similar to the past few years, 

without outstanding values, such as measured in 2015. The annual average productivity was a 

little lower than that of the previous year and similar to that of the interval 2010-2014.  

It seems that bloom dynamics is influenced by various factors in addition to the maximum depth 

of vertical mixing and it may be that the monthly sampling frequency of the NMP cruises is not 

sufficient to accurately characterize it. Looking at the ñoligotrophicò summer period, there seems 

to be no change in the overall state of the system. 

 

Supplementary continuous measurements 

14. Sea surface chlorophyll-a next to Eilat's coral reef (daily measurement) ï Chlorophyll-a 

concentrations fluctuate sharply and frequently. In accordance with this year's early mixing, chl-a 

concentrations were high relative to the multi-annual mean in January and February and an 
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additional peak was measured in May. Throughout most of the chlorophyll-a concentrations next 

to the reef were lower than the multi-annual average and there was no significant spring bloom.   

15. Sea surface temperatures next to Eilat's coral reef (daily measurement) ï Sea surface temperature 

was higher than the multi-annual average throughout the year and also higher than the 90% 

percentile of the past thirty years.On average this was a particularly warm year and the average 

annual SST was the highest measured so far, higher than that of 2010. An overall rise in SST next 

to the nature reserve reef is documented since 1988.  

16. Meteorology (continuous measurement) ï Meteorological measurements reflected a regular 

annual cycle without significant abnormalities. SST measured continuously at the IUI pier was 

high throughout the year, with a maximum of nearly 30°C and a minimum that was half a degree 

higher than that of the preceding two years.  

17. Rain events ï Several rain events occurred this year, with a particularly intense rain storm at the 

end of April (14 mm were measured ot the IUI) that brought considerable runoff and suspended 

sediment to the sea.  

 

Multi -annual variations and trends  

 

The coral reefs of Eilat 

1. Live stony coral cover ï Live coral cover is the foremost metric reflecting the state of the reef, and 

significant fluctuations in the live coral cover between sites and years have been recorded.  

During the initial years of monitoring (2004-6) average coral cover in Eilat was 19-20%. In the 

interval 2007-12 average cover increased and fluctuated in the range 21.5-23.9% and in 2013 the 

highest average cover was recorded: 26.4%. Since then, the average coral cover at Eilat ranges 

between 24.0% and 25.3%. Changes in live coral cover are not uniform and vary from site to site, 

but overall a significant rise in coral cover is revealed by NMP measurements. In recent years the 

trend of increased coral cover seems weaker and this year a slight decrease was measured.  

2. Stony coral density and size ï Average coral density between all monitored sites is also gradually 

increasing since 2010 and is higher than that of the initial years of monitoring, although year to 

year changes are small and this year a slight decrease was noted. Throughout the monitored period 

there is also a gradual increase in the fraction of medium and large coral colonies, indicating 

improved coral survival over time.  

3. Live tissue index in stony corals ï This index is decreasing since 2012, albeit at a slow rate. It is 

possible that the decrease in the average percentage of live tissue in living coral colonies reflects 

the growth and improved survival of coral colonies that are thus more exposed to partial mortality.  

4. Diversity ï Stony coral diversity in Eilat's reefs, as well as the coral community composition and 

the expected number of genera encounters per 1500 individuals change only slightly from year to 

year, indicating a stable community structure. 

Among reef dwellers other than corals, surveys in recent years record the presence of basket-stars 

(Astroboa nuda) and Yellow-spotted sea cucumber previously unreported in Eilat, as well as 

frequent sightings of fish that were thought to be rare. In recent years there is also an increase in 

the number of sea urchins other than the dominant D. setosum.  

 

Coastal Environs 

5. Nutrient concentrations in coastal waters ï Nutrient concentrations are usually higher during 

winter than they are during summer months, due to water column mixing that brings nutrient rich 

waters from depth. Conversely, abnormal concentrations at particular sampling stations are found 

mostly in stratified summer months. Abnormally high concentrations, indicating local nutrient 

enrichment, were common until 2007 and became less so in later years. However, abnormally 
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high concentrations of nutrients, particularly at the northern sampling stations, are again 

occasionally recorded in recent years.  

6. Pathogens in wild fish ïMicobacterium marinum, a deadly pathogen, is still present and active at 

the northern and southern shores of Eilat, though its abundance may be somewhat lower than it 

was in the past.  

7. Benthic foraminifera in soft sediment at the former location of aquaculture cages ï The benthic 

foraminifera community beneath the former aquaculture cages at the northern shore of Eilat 

displays gradual recovery since 2008 (Oron et al., 2014). A series of floods covered the sea floor 

at the site with terrigenous clay sediments during the winter of 2012-13 and decimated the local 

foraminifera community. Recovery following the floods was considerably more rapid than the 

recovery from the impact of aquaculture cages indicating a healthy habitat. 

 

The deep sea water column 

8. Concentrations of dissolved oxygen and nutrients ï The Gulf's ecology, particularly the annual 

dynamics of dissolved oxygen and nutrients and their availability to phytoplankton, is controlled 

by seasonal mixing of the water column. The multi-annual dynamics are controlled by the depth 

and duration of mixing, and the concentration of nutrients in the deep waters. 

This yearôs mixing of the water column was to a shallow depth and it is the sixth year in which 

deep waters are not mixed with surface waters. Therefore, nutrient concentrations continued to 

rise, and oxygen concentrations to drop, but the rate of change is small and values are still less 

acute then those preceding the deep mixing of 2012 and it seems that the system is close to 

equilibrium.  

9. Water temperature ï The temperature measured in the deep water was at a low in the years 2007-

2008 due to deep mixing, and has been slowly rising since. Despite deep mixing in 2012 a drop in 

the temperature was not noted at depths greater than 500 meters. Thus, the documented trend of 

rising deep water temperatures continues.  

A corresponding trend of rise in sea surface temperatures in Eilat is documented since 1988 and 

the annual average SST this year was the highest measured during the monitored period.  
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Figure D24 (p.133): Changes in the silica inventory in the water column at Station A since 2004. Top: monthly inventories 

(right) and annual averages (left). Bottom: the upper 400m (left) and the deep water (right).  

Figure D25 (p.134): Changes in silicate concentration water depth of 400m to 700m at Station A since 2000.  

Figure D26 (p.135): Particulate organic carbon (POC) concentration profiles measured during the monthly monitoring cruises.  

Figure D27 (p.137): Fluorescence profiles measured using a CTD during the monthly monitoring cruises.  

Figure D28 (p.138): Chlorophyll-a concentration profiles measured during the monthly monitoring cruises.  

Figure D29 (p.139): Changes in the concentration of chlorophyll-a in the water column at Station A since 2004.  

Figure D30 (p.140): Concentrations of chlorophyll-a at Station A at the surface and at water depths of 40 and 100 meters since 

2000. The apparent rise in chlorophyll concentration at 100 meters depth is statistically significant (randomization test, 

P<<0.001).  

Figure D31 (p.141): Monthly phytoplankton concentrations of prokaryotes (Synechococcus and Prochlorococcus), and pico-

eukaryotes in the water column at Station A.  

Figure D32 (p.142): Monthly integrated phytoplankton abundances in the upper 250 meters for prokaryotes (Synechococcus 

and Prochlorococcus) and pico-eukaryotes at Station A, and their relative abundance since February 2012. Top ï 

according to the cell count and bottom ï according to biomass.  

Figure D33 (p.144): Monthly concentrations of hetrotrophic bacteria in the water column at Station A.  

Figure D34 (p.145): Monthly primary productivity and Chl-a concentrations at the upper water column.  

Figure D35 (p.145): Integrated values of primary productivity in the upper 100m of the water column, based on the 

productivity profiles presented in Figure D34.  

Figure D36 (p.146): Top ï integrated values of primary productivity in the upper 100m of the water column since 2010, based 

on the productivity profiles measured once each month. Bottom ïthe average annual productivity based on NMP 

measurements.  

Figure D37 (p.147): Integrated values of primary productivity in the upper 100m of the water column for each month since 

2010, based on the productivity profiles measured once each month. 

Figure D38 (p.148): Average daily primary productivity in the upper 100m of the water column for the months June-October, 

since 2010.  

Figure D39 (p.149): A double plankton net ("Bongo") towed from the boat in deep waters.  

Figure D40 (p.150): Monthly zooplankton concentrations at the upper 100m of the deep sea. Top ï all zooplankton, bottom ï 

divided to size fractions filtered on 1000, 500 and 200 µm filters.  

Figure D 14 (p.151): Zooplankton concentrations at the upper 100m of the deep sea since 2011. Top ï all zooplankton, bottom 

ï divided to size fractions filtered on 1000, 500 and 200 µm filters.  
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Figure D 24 (p.153): The array of sediment traps placed on a mooring line at 605 meters depth at the center of the northern 

basin of the gulf.  

Figure D 34 (p.154): Particulate fluxes caught in sediment traps since early 2014. Top- monthly resolution at depths of 120, 

220, 350, 450 and 570 meters. Bottom- high resolution captured in the automatic sampling trap placed at 400 meters 

depth.  

 

Figure E1 (p.155): Chlorophyll a concentrations sampled daily at the Underwater Observatory jetty in 2081 (red line) and the 

long-term average (1988-20 71, green line).  

Figure E2 (p.156): Chlorophyll a concentrations at the sea surface, sampled daily at the Underwater Observatory jetty since 

2004.  

Figure E3 (p.157): Daily sea surface temperatures measured from the Underwater Observatory jetty during 2018 (red line), the 

average SST for 1988-2017 (green line).  

Figure E4 (p.158): Top ï Daily sea surface temperatures measured from the Underwater Observatory jetty since 2004. Linear 

regression represents the long term trend of rising SST since 1988 (data courtesy of Prof. Amatzia Genin). Bottom ï 

Annual average SST.  

Figure E5 (p.159): The meteorological station at the end of the IUI pier.  

Figure E6 (p.161): April 26 2018, following intense rain and subsequent flash-floods, suspended sediment plume along the 

shore and its deposition on the reef next to the IUI.   
Figure E7 (p.162): Top- Maximum daily wind speed (m/sec). Bottom- Maximum daily wind speed and direction since January 

2007. This yearôs wind measurements are marked by red squares.  

Figure E8 (p.163): Maximum and minimum (red and blue, respectively) daily air temperature above the sea.  

Figure E9 (p.164): Maximum daily global radiation (top), ultraviolet radiation (middle) and photosynthetically available 

radiation (bottom).  

Figure E10 (p.165): Maximum and minimum (red and blue, respectively) daily values of relative humidity over the sea.  

Figure E11 (p.165): Maximum and minimum (red and blue, respectively) daily water temperature at ~2m depth.  

Figure E21 (p.166): Maximum and minimum (red and blue, respectively) daily sea-level measurements.  

Figure E13 (p.167): An acoustic Doppler current profiler (ADCP) looks up at the water column from the sea floor 42-meters 

deep, on a flat surface off the southern edge of the IUI.  

Figure E41 (p.168): Currents off the IUI at three depths (near the sea floor at 39m, 20m and close to the surface at 5m) in 2018. 

Progressive vector diagrams follow an imaginary ñwater parcelò throughout the year, where arrows point to current 

direction and their size is proportional to current speed.  

Figure E51 (p.169): Current patterns off the IUI at three depths (near the sea floor at 39m, 20m and close to the surface at 5m). 

Rose diagrams present the frequency of a given direction by the size of petals and the frequency of current velocity by the 

colored area in each petal.  

Figure E61 (p.171): Weekly dust concentrations in the air above the sea. Dust is measured on filters through which air is 

continuously pumped.    

 

Figure G1 (p.174): Study sites of water sampling (surface water and water column). Station B (not shown) is located 10 km 

south of Station A. 
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.˞5 .˸˪˧˞ ˳˶˲ˬ ˭ˣ˲˴˟ ˸˧ˬ˧ˢ ˸˩˶˰ˬˢ ˟˴ˬ˟ ˸ˣˬˠˬ ˸ˮ˧˥˟  

 
1( ˫˧ˬˢ ˸ˡˣˬ˰˟ ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶˟ ˸ˣˬˠˬ 

 ˸ˣˮˣ˷ ˸ˣ˲ˣ˵˸ ˭˧˟ ˪ˡ˟ˢ ˣˮ˷˧ ˫˞ˢˣ ˶ˣ˦˧ˮˢ ˸˪˧˥˸ ˤ˞ˬ ˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˧ˤˣ˩˧˶˟ ˸ˣˬˠˬ ˪˷ ˭ˬˣ˧˵ ˭ˣ˥˟˪ ˸ˮˬ ˪˰
 ˪˷ ˵ˬˣ˰˟ ˣˮˡ˵ˬ˸ˢ ,ˢˤ ˭ˬˤ ˵˶˲˟700  ˫˧˶˦ˬ ˤˣ˩˧˶ˢ ˸˞ ˣˮ˥˟ˣ˫˧˦ˮ˧˧˶˦ˣˮˢ ˪˷ ˧˸ˮ˷ˢ ˰˴ˣˬˬˢ  ˦˞˲˯ˣ˲ ,˦˞˶˦˧ˮ

ˢ˵˧˪˧˯ˣ, ˢˬ ˪˥ˢ ,˯ˬˣˬˢ ˭˴ˬ˥ˢˣ˧˰˧˟˶ˢ ˢˮ˷ ˸ ˸ˣ˥˲˪) ˵ˣˬ˰ ˟ˣ˟˶˰ ˶˥˞˪600 ('ˬ ˣ˧˶˥˞˷ ˵ˣˬ˰ˢ ˟ˣ˟˶˰˪ ˡ˰ˣ . ˭ˬˤ ˭ˣ˪˥
˷ ˭ˣˣ˧˩ˬ ˶˥˟ˮ ˢˤ ˢ˞˶ˮ˧˩ 4 ˫˧ˮ˷ ˵ˣˬ˰ ˟ˣ˟˶˰ ˶˥˞˪ ˪ ˟ˣ˶˵ ˟˴ˬ˪ ˫˧˰˧ˠˬ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˧ˤˣ˩˧˶state ï steady˶ˮ˷ ˧˲˩ , ˢ˞

˞ ˶ˣ˧˞) ˦˞˶˦˧ˮ ˶ˣ˟˰2.(  ˫˧˶˦ˬ˶˲ˢˬ ˡ˥˞ ˪˩ ˧˰˴ˣˬˬˣ ˭ˬˤˢ ˧ˬˣ˥˸)Ñ ˞ ˢ˪˟˦˟ ˫˧˦˶ˣ˲ˬ (.˸.˯2  ˸ˣ˞˴ˣ˸ ˫˰ ˡ˥˧
 .˸ˣ˲ˣ˵˸ˢ ˭˧˟ ˫˧˪ˡ˟ˢ˪ ˫˧˧˦˯˧˦˦˯ˢ ˫˧ˮ˥˟ˬˢ  

 

 
˞ ˶ˣ˧˞2:  ˵ˬˣ˰˟ ˦˞˶˦˧ˮ ˧ˤˣ˩˧˶ ˪˷ ˭ˬˤˢ ˸˶ˡ˯700  ˢˮ˥˸˟ ˫˧˶˦ˬA ˫˧˰˦˵ˬˢ ˸˷ˣ˪˷ ˭ˣˬ˧˯ ˫˰  ˫˧˪˧˥˸ˬˢ4 ˟ˣ˟˶˰ ˶˥˞˪ ˫˧ˮ˷ 

) ˵ˣˬ˰ ˧˩ˮ˞ ˫˧˰ˣ˟˧˶˫˧ˬˣˡ˞˞ ˢ˪˟˦ ˫ˠ ˣ˞˶ ,2 .(˩ ˶˥˞˪ˣ ,˫˧˦ˮ˧˧˶˦ˣˮˢ ˧ˤˣ˩˧˶˟ ˶˧ˢˬ ˧ˣˮ˧˷ ˣˮ˷˧ ˵ˣˬ˰ ˟ˣ˟˶˰ ˶˥˞˪ ˡ˧ˬ-4  ,˫˧ˮ˷

) ˟˧˴˧ ˟˴ˬ ˶˴ˣˮˣ ˫˧˟˴˧˧˸ˬ ˫˧ˤˣ˩˧˶ˢ ,˫˧ˮˬˣ˯ˬˢ ˭ˬˤˢ ˧˵˶˲˟steady state.( 

Figure A2: Time series of the Nitrate concentrations at 700 meters depth in Station A showing the three tested 

time intervals beginning 4 following deep vertical mixing (red rectangles and Table A2). Immediately following 

deep mixing nutrient concentrations change rapidly and after approximately 4 years an apparent steady state 

is achieved. 

 
˧ˤˣ˩˧˶ .˵ˢ˟ˣˬ ˭˲ˣ˞˟ ˭ˬˤˢ ˫˰ ˣˮ˸˷ˢ ˫˧ˤˣ˩˧˶ˢ ˪˩˷ ˞˴ˬˮ ˫˧˧˶˵˧˰ˢ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˸˷ˣ˪˷ ˣˡ˶˧  (ˢ˵˧˪˧˯ˣ ˦˞˲˯ˣ˲ ,˦˞˶˦˧ˮ)

˭˴ˬ˥ˢ ˧ˤˣ˩˧˶ˣ  ˸ˣ˵ˡ˟ˮˢ ˸ˣ˲ˣ˵˸ˢ ˭˧˟ ˣ˪˰)0.0001  <P non parametric one-way ANOVA: Kruskal-Walis.˸ˣ˲ˣ˵˸ˢ ˭˧˟ ( 
˦˯ˣ˲ˢ ˭˥˟ˬ-˞ ˵ˣˢ-) ˧˶˦ˬ˶˲Dwass-Steel-Chritchlow-Fligner ˢˮˣ˷˞˶ˢ ˢ˲ˣ˵˸ˢ ,˫˧˶˦ˬ˶˲ˢ ˪˩ ˶ˣ˟˰˷ ˨˩ ˪˰ ˰˧˟˴ˢ (

˞ ˢ˪˟˦) ˭ˢ˧˸˷ˬ ˫˧˸˧˰˪ˣ ˸ˣ˶˥˞ˢ ˸ˣ˲ˣ˵˸ˢˬ ˸˥˞ˬ ˵ˢ˟ˣˬ ˭˲ˣ˞˟ ˣ˪ˡ˟ˮ ˸˧˷˧˪˷ˢ ˢ˲ˣ˵˸ˢˣ2.(  ˧˩˶˰ ˢˮˣ˷˞˶ˢ ˢ˲ˣ˵˸˟
ˣ˲ˣ˵˸˪ ˸˧˯˥˧ ˫˧˩ˣˬˮ ˤ˞ ˣ˧ˢ ˭˴ˬ˥ˢ ˧˩˶˰˷ ˡˣ˰˟ ˸ˣ˶˥˞ˢ ˸ˣ˲ˣ˵˸ˢ ˧˸˷˟ ˶˷˞ˬ ˫˧ˢˣ˟ˠ ˣ˧ˢ ˫˧˦ˮ˧˧˶˦ˣˮˢ.˸ˣ˶˥˞ˢ ˸ 

 
Silicate 

(µM) 
Phosphate 

(nM) 
Nitrate 
(µM) 

Oxygen 
(µM) 

Temp. 
(°C) 

Dates Period  

3.51 (±0.4) 0.35 (±0.04) 6.52 (±0.6) 162.4 (±5.9) 20.99 (±0.07) 22/2/04-15/1/07 1 

3.16 (±0.1) 0.31 (±0.02) 5.61 (±0.2) 170.3 (±2.4) 21.04 (±0.02) 17/1/11-8/2/12 2 

3.18 (±0.1) 0.32 (±0.01) 5.61 (±0.2) 172.2 (±2.1) 21.13 (±0.02) 18/1/16-10/12/18 3 

**** **** **** **** **** Kruskal-Wallis P value 

1v2, 2v3 1v2, 2v3 
1v2, 2v3 
(1v3 
p=0.052) 

1v3 1v2,1v3, 2v3 
Dwass-Steel-Chritchlow-

Fligner post hoc pair-wise test 

ˢ˪˟˦ ˞2 : ˧˩˶˰ ˭ˢ˟ ˸ˣ˲ˣ˵˸ˢ ˷ˣ˪˷ˢˣ ˫˧˦ˮ˧˧˶˦ˣˮ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˪ ˟ˣ˶˵ˢ ˟˴ˬ˪ ˣ˰˧ˠˢ-steady state, 4  ,˵ˣˬ˰ ˟ˣ˟˶˰ ˶˥˞˪ ˫˧ˮ˷

˧˰˴ˣˬˬˣ s ˫˧ˤˣ˩˧˶)Ñ ˭˵˸ ˸˧˧˦˯ ˪˷ ˵ˬˣ˰˟ (700  .ˢ˲ˣ˵˸ ˪˩ ˶ˣ˟˰ ˫˧˶˦ˬ˞ ˭˥˟ˬ˟ ˸ˣ˲ˣ˵˸ˢ ˭˧˟ ˧ˣˮ˧˷ˢ ˪˷ ˸ˣ˵ˢ˟ˣˬˢ ˧˩˶˰- ˧˶˦ˬ˶˲

Kruskal -Wallis  ˸ˣ˧˟˩ˣ˩˟ ˫˧ˮ˧ˣ˴ˬ***)*  ˭˧˧˴ˬP<0.0001 ˸ˣˮ˧ˣ˴ˬ ˢˮˣ˸˥˸ˢ ˢ˶ˣ˷˟ˣ ( ˵ˢ˟ˣˬ ˭˲ˣ˞˟ ˣˤˬ ˣˤ ˣ˪ˡ˟ˮ˷ ˸ˣ˲ˣ˵˸ˢ

)P<0.05˦˯ˣ˲ ˭˥˟ˬ˟ (- ˵ˣˢDwass-Steel-Chritchlow -Fligner  ˞˴ˬˮ˷ ˪ˡ˟ˢˢ ˶˵˧˰ ˸˞ ˣˬ˶˸ ˨˩˟ˣ) ˸ˣ˲ˣ˵˸ ˪˷ ˸ˣˠˣˤ ˭˧˟ ˢ˞ˣˣ˷ˢ˪

.(˵ˢ˟ˣˬ 

Table A2: The three time intervals in which nutrient and dissolbed oxygen concentrations reached a near 

steady state, 4 years after deep vertical mixing of the water column, and the average concentrations (Ñ 
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standard deviation) at 700 meters depth for each interval. Statistical significance of the difference between 

intervals in an a-parametric Kruskal -Wallis test are shown, where **** denotes P<0.0001, and the bottom 

row lists the intervals that significantly (P<0.05) differ from others in a post-hoc Dwass-Steel-Chritchlow -Fligner 

test between pairs of intervals. 

 
˞ ˶ˣ˧˞˟ ˫˧˶˞ˣ˸ˬ ˫˧ˮ˥˟ˮˢ ˫˧˶˦ˬ˶˲ˢ ˧˩˶˰˟ ˫˧˧ˣˮ˧˷ˢ3 ˢ˶ˣ˦˶˲ˬ˦ˢ˷ ˭˧˧˴˪ ˷˧ .˵ˬˣ˰˟ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˧ˣˮ˧˷ ˫˰ ˡ˥˧ ,

 ˫˞ ,ˢˮˣ˷˞˶ˢ ˢ˲ˣ˵˸˟ ˵ˣˬ˰ ˧ˡ ˟ˣ˟˶˰ ˪˰ ˫˧˰˧˟˴ˬ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˧ˣˮ˧˷ˣ ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˨˷ˬ˟ ˸˧˸ˠ˶ˡˢ˟ ˸ˣ˪˰˪ ˢ˩˧˷ˬˬ
ˬ ˡˣˡ˶ ˧˩- 600 ˮˣ˵) ˧ˮ˶ˬ˷ ˭˲ˣ˞˟ ˷˧ˠˡˬ ˢˤ˩˷ ˟ˣ˟˶˰ .'ˬ ˭˴ˬ˥˟ ˢˡ˧˶˧ˢ ˸˞ˣ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˧ˤˣ˩˧˶˟ ˢ˧˧˪˰ˢ ˸˞ (˧˟˧˦˟˶˯

 ˵ˬˣ˰˟ ˭˴ˬ˥ˢ ˤˣ˩˧˶ ˸˞ ˢ˪˰ˬˣ ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶ ˡ˧˶ˣˬ ˵ˣˬ˰ ˟ˣ˟˶˰) ˢˮˣ˷˞˶ˢ ˢ˲ˣ˵˸˟700  ˫˧ˬ˟ ,˨˩˪ ˱˯ˣˮ˟ .(˶˦ˬ
˧ˤˣ˩˧˶ ,˶˸ˣ˧˟ ˢ˩ˣˬˮˢ ˢ˸˧ˢ ˢˮˣ˷˞˶ˢ ˢ˲ˣ˵˸˟ ˫˧ˬˢ ˸˶ˣ˦˶˲ˬ˦˷ ˱˞ ˪˰ ,˸˞ˤ ˸ˣ˶ˬ˪ˣ ˢ˪ˣ˰ ˭˴ˬ˥ˢ ˸ˣ˯˧˯ˬ ˫˧˶˵  ˭˴ˬ˥ˢ

.˸˶˥ˣ˞ˬˢ ˢ˲ˣ˵˸˟ ˶˷˞ˬ ˵ˢ˟ˣˬ˟ ˫˧˩ˣˬˮ ˣ˧ˢ ˤ˞ 
 

 ˸˲ˣ˵˸ ˤ˞ˬ ˵ˬˣ˰ˢ ˧ˬ˟ ˭˴ˬˢ ˤˣ˩˧˶˟ ˢ˧˧˪˰ˣ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˧ˤˣ˩˧˶˟ ˸˵ˢ˟ˣˬ ˢˡ˧˶˧ ˢ˪˥ ˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˨˪ˢˬ˟ :ˢˮ˵˯ˬ
) ˢˮˣ˷˞˶ˢ ˭ˬˤˢ2004-2007.( 

 

 
˞ ˶ˣ˧˞3:  ˵ˬˣ˰˟ ˢ˵˧˪˧˯ˢˣ ˦˲˯ˣ˲ˢ ,˦˞˶˦˧ˮˢ ,˭˴ˬ˥ˢ ˧ˤˣ˩˧˶˟ˣ ˢ˶ˣ˦˶˲ˬ˦˟ ˫˧˧ˣˮ˧˷ˢ700  ˸ˣ˲ˣ˵˸) ˸ˣˮ˥˟ˮˢ ˸ˣ˲ˣ˵˸ˢ ˷ˣ˪˷˟ ˫˧˶˦ˬ

 ˣ˪˥ˢ˷4 ˞ ˢ˪˟˦ ,˵ˣˬ˰ ˟ˣ˟˶˰ ˶˥˞˪ ˫˧ˮ˷2.( 

Figure A3: Changes in temperature and the concentrations of oxygen, nitrate, phosphate and silica at 700 

meters depth in Station A during the three examined time intervals (that began 4 years after deep mixing, see 

Table A2). 
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 ˸˲˯ˣˮ ˢ˪˞˷˞˧ˢ  ˫˞ˢ ˵ˬˣ˰˟ (˫˧ˤˣ˩˧˶ˢ ˰ˣ˲˧˷) ˭˴ˬ˥ˢˣ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˸˶˧˟˴ ˟˴˵˟ ˵ˢ˟ˣˬ ˪ˡ˟ˢ ˣˮ˷˧700  ˶˦ˬ˶˥˞˪  ˟ˣ˟˶˰
˵ˣˬ˰. ˬ˰ ˟ˣ˟˶˰ ˞˪˪ ˫˧ˮ˷ ˷ˣ˪˷ ˧ˮ˟ ˭ˬˤ ˧˰˦˵ˬ ˧ˮ˷˟ ˣˤ ˢ˪˞˷ ˭ˣ˥˟˪ ˭˸˧ˮ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˢ˲˯˞˷ ˫˧ˮˣ˸ˮˢ ˨ˣ˸ˬ ˶˥˞˪ ˵ˣ

ˬ ˵ˣˬ˰ ˟ˣ˟˶˰ ˪˷ ˱˶ˣ˥-800 ) ˫˧˶˦ˬ2008-2010 x- 2012-2014( .˞ ˢ˪˟˦˟ ˫˧ˮˣ˸ˮ (ˢˮ˷˪ ˧ˣˮ˧˷ ˟˴˵) ˢ˧˯˶ˠ˶ˢ ˧˰ˣ˲˧˷3 
˞ ˶ˣ˧˞˟ ˫˧˶˞ˣ˸ˬ ˫˧ˮˣ˸ˮˢˣ4.  ˫˧ˮ˷˟ ,ˣˮ˥˟ˮ˷ ˫˧ˮ˸˷ˬˢ ˶ˣ˟˰˷ ˞˴ˬˮ ˪˷ˡˣˡ˶ ˟ˣ˟˶˰ ˵ˣˬ˰ ˟ˣ˟˶˰ ˧˶˥˞ ˸˶˧˟˴ ˟˴˵ ,

 ˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ ˭˴ˬ˥ˢ ˸˩˧˶˴ ˟˴˵ˣ ˫˧˦ˮ˧˧˶˦ˣˮˢ)700  (˫˧˶˦ˬ ˶˸ˣ˧ ˶˧ˢˬ ˢ˧ˢ ,˭ˣ˷˞˶ˢ ˭ˬˤˢ ˰˦˵ˬ˟2008-2010 , ˶˷˞ˬ
˟ ,˧ˮ˷ˢ ˭ˬˤˢ ˰˦˵ˬ2012-2014.˫˧˵ˢ˟ˣˬ ˸ˣ˲ˣ˵˸ˢ ˭˧˟ ˟˴˵ˢ ˧˪ˡ˟ˢ ˦˲˯ˣ˲ˣ ˦˞˶˦˧ˮ ˶ˣ˟˰ ˵˶ ,˸˞ˤ ˫˰ . 
 

 2008-10 2012-14 

 Regression slope Standard error Regression slope Standard error 

Oxygen -8.516 2.85 -7.76 2.78 

3NO 0.803 0.224 0.616 0.273 

4PO 0.288 0.131 0.194 0.126 

4SiO 0.0455 0.0242 0.0316 0.0211 

 ˢ˪˟˦3˞) ˵ˬˣ˰ˢ ˧ˬ˟ ˭ˬˤˢ ˭˧˟˪ ˫˧˦ˮ˧˧˶˦ˣˮˢˣ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶ ˭˧˟ ˭˵˸ˢ ˸˞˧ˠ˷ˣ ˸˧˶˞ˮ˧˪ˢ ˢ˧˯˶ˠ˶ˢ ˣ˵ ˰ˣ˲˧˷ :700  ˫˧ˮ˷ˢ ˷ˣ˪˷˟ ('ˬ

˧˯˶ˠ˶ˢ ˧ˣˣ˵ ˧˰ˣ˲˧˷ .˵ˣˬ˰ ˟ˣ˟˶˰ ˶˥˞˪ ˢ˲ˣ˵˸˟ ˢ2008-2010  ˢ˲ˣ˵˸˟ ˶˷˞ˬ ˶˸ˣ˧ ˫˧˲˧˶˥2012-2014,  ˤˣ˩˧˶˟ ˢˡ˧˶˧ˢ ,ˣˮ˧˧ˢˡ

 ˢ˸˧˧ˢ ˭˴ˬ˥ˢˢ˶˧ˢˬ .ˢˮ˷˪ ˤˣ˩˧˶ˢ ˧ˣˮ˧˷ ˭ˢ ˰ˣ˲˧˷ˢ ˸ˣˡ˧˥˧ .ˢˮˣ˷˞˶ˢ ˢ˲ˣ˵˸˟ ˶˸ˣ˧ ˶˧ˢˬ ˟˴˵˟ ˣ˪˰ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˧ˤˣ˩˧˶ˣ ˶˸ˣ˧ 

Table A3: The slopes of linear regression (and standard errors) between concentrations and time at 700 meters 

depth for two three-year time intervals following deep mixing (deeper than 800m). The regression slopes for 

the interval 2008-10 are steeper than those of the interval 2012-14, meaning that oxygen concentrations 

dropped and nutrient concentrations rose faster during the first time interval. Slope units are the change in 

concentration per year. 

 
:ˢˮ˵˯ˬ ˮ˷ˢ ˭˧˟ ˶˸ˣ˧ ˫˧˵ˤ˥ ˣ˧ˢ ˳˶˲ˬˢ ˭ˣ˲˴˟ ˵ˬˣ˰ˢ ˧ˬ˟ ˫˧˦ˮ˧˧˶˦ˣˮ ˸ˣ˶˟˦˴ˢ˪ ˫˧ˬ˶ˣˠˢ ˫˧2008-10  ˶˷˞ˬ

˫˧ˮ˷ˢ ˭˧˟ ,ˢ˪˧˟˵ˬˢ ˢ˲ˣ˵˸˟ 2012-14 .˫˧˰˧˟˴ˬ ˫˧˞˴ˬˬˢ  ˭ˣ˲˴ ˪˷ ˫˧˧˲ˣ˶˦ˣˠ˧˪ˣ˞ˢ ˢ˟˧˟˯ˢ ˧˞ˮ˸˟ ˶ˣ˲˧˷ ˪˰
.˸˪˧˞ ˳˶˲ˬ 

 
 

 
 ˶ˣ˧˞4˞˦ˮ˧˧˶˦ˣˮˢ ˸˷ˣ˪˷ˣ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶˟ ˧ˣˮ˧˷ˢ ˟˴˵ : ˵ˬˣ˰˟ (ˢ˵˧˪˧˯ˣ ˦˞˲˯ˣ˲ ,˦˞˶˦˧ˮ) ˫˧˧˶˵˧˰ˢ ˫˧700  ˫˧ˮ˷ˢ ˷ˣ˪˷˟ 'ˬ

 .˱˶ˠˢ ˪˰ ˫˧ˮ˧ˣ˴ˬˢ ˸˧˶˞ˮ˧˪ˢ ˢ˧˯˶ˠ˶ˢ ˧ˣˣ˵ ˪˷ ˫˧˰ˣ˲˧˷ˢ ˫ˮ˧ˢ ˧ˣˮ˧˷ˢ ˧˟˴˵ .˸ˣˮ˥˟ˮˢ ˭ˬˤˢ ˸ˣ˲ˣ˵˸ ˧˸˷˟ ,˵ˣˬ˰ ˧˩ˮ˞ ˟ˣ˟˶˰ ˶˥˞˪˷

 ˢ˪˟˦) ˢˮˣ˷˞˶ˢ ˢ˲ˣ˵˸˟ ˶˸ˣ˧ ˫˧˲˧˶˥ ˣ˧ˢ ˭˴ˬ˥˟ ˢˡ˧˶˧ˢˣ ˫˧˦ˮ˧˧˶˦ˣˮ˟ ˢ˧˧˪˰ˢ ˧˟˴˵2.( 
Figure A4: Rates of change in dissolved oxygen and the three main nutrients (nitrate, phosphate and silicate) 

at 700 meters depth in the three years following deep mixing of the water column, in the two examined time 

intervals. The rate of change is the slope of the plotted regression lines. The rates of nutrient accumulation 

and oxygen depletion were faster during the first interval. 
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2( ˫˧ˮˣ˧˪˰ˢ ˫˧ˬ˟ ˪˧˲ˣ˶ˣ˪˩ ˧ˤˣ˩˧˶˟ ˸ˣˬˠˬ 

˰ˢ ˟˷ˣ˥ ,˳˶˲ˬˢ ˭ˣ˲˴˟ ˫˧ˮˣ˧˪˰ˢ ˫˧ˬ˟ ˭ˣ˦˵ˮ˪˲ˣ˦˧˲ ˪˷ ˪˪ˣ˩ˢ ˤˣ˩˧˶˟ ˧ˣˮ˧˷ ˸ˣˬˠˬ ˪˷ ˭ˬˣ˧˵ ˸˞ ˭ˣ˥˟˪ ˸ˮˬ ˪ ˨˶˰ ˰˴ˣˬˬˢ
ˤˣ˩˧˶ ˪˷  ˪˧˲ˣ˶ˣ˪˩a ˢ ˶ˣ˟˰ ˫˧˵ˬˣ˰20 ,40 ,-x 60  ˢˮ˥˸˪ ˸ˣ˧˷ˡˣ˥ˢ ˸ˣˠ˪˲ˢˢˬ ˸˥˞ ˪˩ ˶ˣ˟˰ 'ˬA.  ˭˥˟ˮ ˢˬˠˬ ˪˷ ˢˬˣ˧˵

˞˪˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˪˩ ˨˶ˣ )2004-2018˞ ˶ˣ˧˞ ,5( . ;˵ˢ˟ˣˬ ˧ˣˮ˧˷ ˪˷ ˣ˶ˡ˰˧ˢ ˪˰ ˰˧˟˴ˢ (˭ˬˤ ˡˠˮ˩ ˤˣ˩˧˶) ˸˧˶˞ˮ˧˪ ˢ˧˯˶ˠ˶ ˥ˣ˸˧ˮ
) ˧˶˰ˤˬ ˢ˧ˢ ˰ˣ˲˧˷ˢ0.0047) ˵ˢ˟ˣˬ ˞˪ˣ (ˢˮ˷˪ ˵"ˬ˪ ˪˧˲ˣ˶ˣ˪˩ ˠ"ˬ +0.053  =P.( 

˟ ,˸˞ˤ ˸ˬˣ˰˪˫˧ˢ ˧ˮ˲˟ ˪˧˲ˣ˶ˣ˪˩ˢ ˧ˤˣ˩˧˶, s˸˸ˢ ˢ˲˴ˬˢ ˥ˤˬ˟ ˫ˣ˧ ˧ˡˬ ˫˧ˡˡˬˮ-˧ˢ˶˧˰ˤ ˢˡ˧˶˧ ˸ˬˠˬ ˢ˞˴ˬˮ ,˧ˬ )0.0013- 
(ˢˮ˷˪ ˪˧˲ˣ˶ˣ˪˩ ˠ"ˬ  ˸˵ˢ˟ˣˬ ˨˞)p<0.00001.( 

 ˪˧˲ˣ˶ˣ˪˩ˢ ˧ˤˣ˩˧˶˟ ˧ˣˮ˧˷ ˸ˬˠˬ ˪˷ ˢ˶ˡ˰˧ˢ ˪˰ ˵˧˯ˢ˪ ˭˸˧ˮ ˸ˣˡˠˣˮˬˢ ˸ˣˬˠˬˢˣ ˫˧˶˧˰ˤˢ ˫˧˰ˣ˲˧˷ˢ ˪˰ ˨ˬ˸˯ˢ˟ :ˢˮ˵˯ˬ
.˳˶˲ˬˢ ˭ˣ˲˴˟ 

 

 
 ˶ˣ˧˞5˞ :˭ˬˤ ˸˶ˡ˯  ˪˧˲ˣ˶ˣ˪˩ ˤˣ˩˧˶ ˰˴ˣˬˬ ˪˷ a˟- 60 ˢ ˫˧˶˦ˬˢ ˢˮ˥˸˟ ˫˧ˬˢ ˸ˡˣˬ˰ ˪˷ ˫˧ˮˣ˧˪˰A  ˤ˞ˬ2004 . 

Figure A5: Time series of average chlorophyll -a concentrations in the upper 60 meters of the water column in 

Station A, since 2004. 

 

3(  ˫˧ˬˢ ˸˶ˣ˦˶˲ˬ˦ 

 ˸˶ˣ˦˶˲ˬ˦ ˫˧ˢ ˧ˮ˲˟ ˫˧ˬˢ˸˸ˢ ˢ˲˴ˬˢ ˥ˤˬ˟ ˶˵ˣ˟ ˧ˡˬ ˸ˡˡˬˮˢ-ˢˬˠˬ ˢ˞˶ˬ ˧ˬ˧  ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˨˶ˣ˞˪ ˢ˧˪˰ ˪˷ ˸˵ˢ˟ˣˬ
 ˪˷ ˟˴˵˟°C 0.035  ˪˷ ˸ˣ˵ˢ˟ˣˬ ˨˶˰ ) ˢˮ˷˪P < 0.00001( . ˟ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˪˧˥˸ ˤ˞ˬ2004  ˟˴˵ ˪ˡˠ ˫ˣ˧ˢ ˡ˰ˣ
 ˧˲ ˫ˣˬ˧˥ˢ1.7  ˪˷ ˨˶˰˪ ˰˧ˠˢˣ ˟ˣ˶˧˵˟0.0588  .ˢˮ˷˪ ˢ˪˰ˬ 
 ˵ˬˣ˰˟700  ,˶˸ˣ˧ ˧˦˧˞ ˫ˣˬ˧˥ˢ ˟˴˵ ˫˧˶˦ˬCO 80.009  ˭˥˟ˬ) ˵ˢ˟ˣˬˣ ,ˢˮ˷˪ ˸˧˶˞ˮ˧˪ ˢ˧˯˶ˠ˶0100P<0.0( 

 

4( ˸˪˧˞ ˪˷ ˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷˟ ˸ˣˬˠˬ 

"˸˪˧˞ ˸ˣ˧ˮˣ˷ ˰˴ˣˬˬ" ˫˧˶˵˯ˮˢ ˸˧ˮˣ˷ˢ ˧˶˸˞ ˪˪˩ ˪˷ ˫˧˧˸ˮ˷ ˫˧˰˴ˣˬˬ ˪˰ ˣˮ˥˟ˮ ˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷˟ ˸ˣˬˠˬ  ˪ˣˡ˧ˠ ˡ˟˪ˬ)
 ˶˸˞˟ ,˸ˣ˟˧˷˧ ˸ˣ˴˞IUI (ˡ˟˪˟ ,˞ ˢ˪˟˦˟ ˦˶ˣ˲ˬ˩4 . 

 

 Reg. coeff. SE P value 

Live cover [%] 0.447 0.07 0.00003 

Coral density [#/10m] 0.32 0.076 0.001 

Medium corals [#/100m] 2.82 0.26 0.00001 

Small corals [#/100m] -2.08 0.74 0.015 

LTI [%] -0.325 0.064 0.00021 

Urchin density [#/m2] -0.1 0.025 0.0016 

Lagoon corals [#/m2] -0.142 0.032 0.00073 

Algae ς potential [mg Chl/cm2] -0.025 0.02 NS 

Algae ς realized [mg Chl/cm2] -0.024 0.01 0.045 
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˞ ˢ˪˟˦4 :ˢ ˧ˬˡ˵ˬ ˢ˧˯˶ˠ˶ˢ ˸˧˶˞ˮ˧˪ ˫˸ˣ˵ˢ˟ˣˬ ˧˩˶˰ˣ ˫˧ˮ˸˷ˬ ˶ˣ˟˰ ˫˧˧ˤ˩˶ˬ.˸˪˧˞ ˪˷ ˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷˟  ˪˰ ˢ˟˷ˣ˥ ˢ˧˯˶ˠ˶ˢ

 ˫˧ˮ˸˷ˬˢ ˫˧ˮ˧ˣ˴ˬ ˫ˣˡ˞˟ .ˢˮ˷˪ ˶˦ˬ˶˲ ˪˩ ˪˷ ˧ˣˮ˧˷ˢ ˟˴˵ ˸˞ ˫˧˞˦˟ˬ ˢ˧˯˶ˠ˶ˢ ˧ˬˡ˵ˬ˷ ˨˩ ,(˫˧ˮ˷˟) ˭ˬˤ ˡˠˮ˩ ˫˧˧˸ˮ˷ ˫˧˰˴ˣˬˬ

˸˧˦˯˧˦˦˯ ˸˵ˢ˟ˣˬ ˢ˧˯˶ˠ˶ˢ ˢ˸˧˧ˢ ˫˶ˣ˟˰. 

Table A4: Linear regression coefficients and their P value for the main variables measured in Eilat's coral 

reefs. The regression was calculated for annual averages versus time (in years), so that regression coefficients 

represent the rate of annual change for each variable. Variables with a statistically significant regression are 

highlighted in red. 

 
˭˟˞ˢ ˧ˠˣˬ˪˞ ˧ˣ˯˧˩˟ ˸˵ˢ˟ˣˬ ˢ˧˪˰ ˸ˬˠˬ ˢ˞˴ˬˮ ˸ˣ˲˧˲˴˟ˣ ˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˫˧˧˥ˢ.˫  ˸ˣ˲˧˲˴˟ ˸˵ˢ˟ˣˬ ˢ˧˧˪˰ ˢ˞˴ˬˮ ,˭˩ ˣˬ˩

˫˧˧ˮˣˮ˧˟ˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˫˸ˣ˲˧˲˴˟ ˸˵ˢ˟ˣˬ ˢˡ˧˶˧ˣ ˫˧ˮ˦˵ˢ ˫˧ˠˣˬ˪˞ˢ ˪˷ . 
ˢˮˣˠ˪˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ ˫ˠ ˨˩ˣ ˸˵ˢ˟ˣˬ ˢˡ˧˶˧˟ ˞˴ˬˮ ,˫˧ˠˣˬ˪˞˟ ˢ˧˥ˢ ˢˬ˵˶ˢ ˡˡˬ ˫˧ˢ ˧ˡˣ˲˧˵ ˸ˣ˲˧˲˴ˣ . 

˞˪ ˸˵ˢ˟ˣˬ ˧ˣˮ˧˷ ˸ˬˠˬ ˢ˞˴ˬˮ ˞˪ ˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬˢ ˸˧ˮˣ˷˟ ˸ˣ˟˧˷˧ˢ ˸ˣ˴˞ˢ ˸˥˧ˬ˴ ˪˞˧˴ˮ˦ˣ˲˟˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˨˶ˣ ,
ˢ˞˴ˬˮ ˪˰ˣ˲˟ ˸ˣ˴˞ˢ ˸ˣˬ˩˟ ˨˞ .˸˧ˮˣ˷˟ ˢ˧˧˰˶ˢ ˸ˣ˪˧˰˧ ˪˰ ˢ˰˧˟˴ˬˢ ,ˢ˷˪˥ ˸ˣ˵ˢ˟ˣˬ ˸ˬ˶˟ ,˸˵ˢ˟ˣˬ ˢˡ˧˶˧ 

 

5( ˫ˣ˩˧˯ 

˞ ˢ˪˟˦5  ˸˞ ˸ˬ˩˯ˬ ˫˧ˮ˸˷ˬ ˶ˣ˟˰ ˢˬˠˬˢ ˧ˮ˥˟ˬ ˸ˣ˞˴ˣ˸˫˧˧˶˵˧˰ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˟˵ˣ˰ ˫ˢ˧˶˥˞ ˟˴ˬ" ˪˷ ˦˟ˬ ˸ˡˣ˵ˮˬ .
˟ ˢˡ˧˶˧ˢ ,"˸˩˶˰ˬˢ ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶ˢ ˫˧˯ˬˣˬˡ˥˧ ˫˧ˬ ˫˸ˣ˞˟ ˭˴ˬ˥˟ ˢ˧˧˪˰ˢˣ ˵ˬˣ˰ˢ ˧ˬ˟ ˫˰  ˸ˣ˴˞ˢ ˪ˣˡ˧ˠ˟ ˢˡ˧˶˧ˢ

ˢˣ ˸ˣ˧ˮˣ˸ˮ˟ˢ˪˰˧ ˧ˣ˯˧˩˟ ˢ˧˞ˢ˫˧ˠˣˬ˪ .˳˶˲ˬˢ ˭ˣ˲˴ ˪˷ ˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬˢ ˪˷ ˢ˟˴ˬ˟ ˨˷ˬ˸ˬ ˶ˣ˲˧˷ ˪˰ ˫˧ˡ˧˰ˬ ˫˸ˣ˲˧˲˴ˣ 
 ˧ˡˣ˲˧˵ ˪˷ ˫˸ˣ˲˧˲˴˟ ˢˡ˧˶˧ˢˣ ,˸ˣˮ˦˵ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴˟ˣ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ˟ ˢ˧˥ˢ ˢˬ˵˶ˢ ˤˣ˥˞˟ ˢˡ˧˶˧ˢ ,˨ˡ˧˞ˬ

ˠ˪˟ ˫˧ˠˣˬ˪˞ˢ ˪˷ˣ ˫˧ˢ .˭˵ˬˣ˰˪ ˸ˡ˶˪ ˷˧˷ ˸ˣ˧˰˟ ˪˷ ˭ˬˣ˧˵ ˪˰ ˫˧ˡ˧˰ˬ ,ˢˮˣ 
 ˢ˞˶ˮ ,˸˞ˤ ˫˰ .˸˧˯˥˧ ˟ˣ˦ ˸˩˶˰ˬˢ ˪˷ ˧˪˪˩ˢ ˢ˟˴ˬˣ ˸ˣˮˬ˸˯ˬˢ ˸ˣ˧˟ˣ˧˥ˢ ˸ˣˬˠˬ˪ ˸˧˯˥˧ ˸ˣˮ˦˵ ˣ˪˪ˢ ˸ˣ˧˰˟ˢ ,ˣˮ˸˰ˡ˪
˞ ,˧˴˥ˣ ˶ˣ˷˰ ˧ˮ˲˪ ˶˷˞ˬ ˶˸ˣ˧ ˟ˣ˦ ,˷ˡ˥ ˟˧˴˧ ˟˴ˬ˪ ˢ˰˧ˠˬ ˸˩˶˰ˬˢ ˫˞ˢ ˭ˣ˥˟˪ ˣˮ˧˪˰ˣ ˭ˬˤˢ ˫˰ ˸ˣ˷˪˥ˮ ˶ˣ˲˧˷ˢ ˸ˣˬˠˬ˷ ˣ

.˸˷ˡˣ˥ˬ ˸ˣ˶ˡ˶ˡˢ ˪˷ ˢ˸˪˧˥˸ˣ ˢˬˠˬˢ ˨ˣ˲˧ˢ˟ ˶˟ˣˡˬ ˞ˬ˷ 
 

˭˥˟ˮˢ ˫˶ˣˠˢ ˢˬˠˬ "˶ˣ˲˧˷ ˸ˬˠˬ" 

˫˧˵ˣˬ˰ ˫˧ˬ˟ ˫˧˧ˬ˧˩ ˫˧ˤˣ˩˧˶ )700 ('ˬ, ˸ˣ˲ˣ˵˸ ˧˸˷ ˭˧˟ ˢ˞ˣˣ˷ˢ  

2O ) ˶˸ˣ˧ ˦˞˪ ˨˶˴ˮ˧ˣˮ˧˷ (˫˧ˮ˷ ˷ˣ˪˷˟ ˤˣ˩˧˶ˢ ŷ 

3NO ) ˶˸ˣ˧ ˦˞˪ ˶˟˴ˮ ˧ˣˮ˧˷(˫˧ˮ˷ ˷ˣ˪˷˟ ˤˣ˩˧˶ˢ ŷ 

4PO  ˶˸ˣ˧ ˦˞˪ ˶˟˴ˮ) ˧ˣˮ˧˷(˫˧ˮ˷ ˷ˣ˪˷˟ ˤˣ˩˧˶ˢ ŷ 

4Si(OH) ) ˶˸ˣ˧ ˦˞˪ ˶˟˴ˮ ˧ˣˮ˧˷(˫˧ˮ˷ ˷ˣ˪˷˟ ˤˣ˩˧˶ˢ ŷ 

˫˧ˮˣ˧˪˰ ˫˧ˬ˟ ˪˧˲ˣ˶ˣ˪˩ ˧ˤˣ˩˧˶ ˢˬˠˬ ˞˪˪  ˪˰ ˪˶ˠ˦ˮ˧˞)60 (˫˧ˮˣ˧˪˰ 'ˬ - 

˫˧ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦ ˢ˧˪˰ Ź 

˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷  

˫˧˧˥ ˫˧ˠˣˬ˪˞ ˧ˣ˯˧˩ ˢ˧˪˰ (%) ŷ 

˫˧ˠˣˬ˪˞ ˸ˣ˲˧˲˴ ˢ˧˪˰ ˸ˣ˟˷ˣˬ)\(˨˸˥ ŷ 

˸ˣ˧ˮˣˮ˧˟ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ ˢ˧˪˰ ˸ˣ˟˷ˣˬ)\(˨˸˥ ŷ 

˸ˣˮ˦˵ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ ˢ˧˪˰ ˸ˣ˟˷ˣˬ)\(˨˸˥ Ź 

ˢ˧˥ˢ ˢˬ˵˶ˢ ˡˡˬ ˢˡ˧˶˧ (˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ˟ ˧˥ %) Ź 

ˢˮˣˠ˪˟ ˫˧ˠˣˬ˪˞ ˸ˣ˲˧˲˴ ˢˡ˧˶˧ ˸ˣ˟˷ˣˬ)\(˦˶ˡˣˣ˵ Ź 

˫˧ˢ ˧ˡˣ˲˧˵ ˸ˣ˲˧˲˴ ˫˧˦˶˲) ˢˡ˧˶˧\ ˤ˞ˬ ˨˸˥2005( Ź 

˸ˣ˟˧˷˧ ˸ˣ˴˞ ˸˥˧ˬ˴ ˪˞˧˴ˮ˦ˣ˲ ˧ˢ˷˪˥ ˢˡ˧˶ (˸ˣ˟˷˧˧˸ˢ ˸ˣ˧˥ˣ˪ ˪˰ ˪˧˲ˣ˶ˣ˪˩) ŷ 

˸ˣ˟˧˷˧ ˸ˣ˴˞ ˸˥˧ˬ˴ ˪˰ˣ˲˟ (˸ˣˮˠˣˬ ˸ˣ˧˥ˣ˪ ˪˰ ˪˧˲ˣ˶ˣ˪˩) ˢˡ˧˶˧ ŷ 

˞ ˢ˪˟˦5 :.˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˧ˮˣ˸ˮ ˨ˣ˸ˬ ˸ˣˮˬ˸˯ˬˢ ,˸˪˧˞ ˳˶˲ˬ ˭ˣ˲˴˟ ˸˩˶˰ˬˢ ˟˴ˬ˟ ˸ˣˬˠˬ ˧ˮ˥˟ˬ ˸ˣ˞˴ˣ˸ ˫ˣ˩˧˯  ˫˧˧ˬ˧˩ˢ ˫˧ˤˣ˩˧˶ˢ

 ˸ˣ˲ˣ˵˸ˢ ˧˸˷ ˭˧˟ ˢ˞ˣˣ˷ˢ˪ ˫˧˯˥˧˧˸ˬ2008-10 x- 2012-14 ˞ ˢ˪˟˦˟ ˠ˴ˣˬˣ ˢ˪˰ˬ˪ ˭ˣˡ˧ˮ˷ ˧˲˩3 .ŷ  ,˶ˣ˲˧˷ ˪˷ ˢˬˠˬŹ  ,ˢ˰˶˪ ˧ˣˮ˧˷

- .ˢˬˠˬ ˞˪˪ 

Table A5: Summary of trends concerning the state of the system at the northern end of the Gulf of Eilat. 

Chemical variables reflect a comparison between two 3-year periods, 2008-10 and 2012-14, in the rate at which 

the deep water concentrations change over the period (see Table A3). ŷ= improvement, Ź=deterioration, - = no 

trend. 
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.˞6ˬˢ .˸ˣ˴˪  
 

I .˸ˣˮˣ˷˞˶ˢ ˫˧ˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˶˸ˣ˧ ˟ˣ˦ ˟˴ˬ˟ ˢ˧ˣ˴ˬ ˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷  ˧˩ ˢ˞˶ˮ ˢˮˣ˶˥˞˪ ˫˪ˣ˞ ,˶ˣ˦˧ˮˢ ˪˷

 ˫˧˧˰˟˦ ˫ˠ ˣˬ˩ ˫˧˧˷ˣˮ˞ ˫˧˴˥˪ ˭ˣˣˠˬ˪ ˢ˰˧ˠ˲ ˸˧ˮˣ˷ˢ .ˢˡ˧˶˧˟ ˫˧˧ˣ˴ˬˢ ˫˧ˡˡˬ ˫ˠ ˫ˮ˷˧ˣ ˶˸ˣ˧ ˫˧˧˦˧˞ ˢ˟ˣ˦˪ ˫˧˧ˣˮ˧˷ï  ˭ˣˠ˩

˫˧˧˰˟˦ˢ" ˫˧ˬ˶ˣˠˢ ˫ˠ .ˡˣ˰ˣ ˸ˣˮˣ˲˦˧˷ ˧ˬ ˸ˬ˧˶ˤ ,˸˧ˮˣ˷ ˧ˠˡ ˪˷ ˢ˸ˣˬ˸ˣ ˸ˣ˪˥ˬ ˸ˣ˴˶˲˸ˢ ,˸ˣ˧ˮˣ˦˵ˮ˪˲ˣ ˸ˣ˧ˮˣ˸ˮ˟ ˸ˣ˴˞ ˸˥˧˶˲ "

 ˸˧˷ˣˮ˞ ˸ˣ˟˶˰˸ˢˬ ˫˧˰˲˷ˣˬ ˢ˪˞ˢï  ˸ˣ˴˞ ˸ˣ˥˧˶˲ ˸ˡˡˣ˰ˬ ˫˧ˢ ˪˞ ˫˧˲˦ˣ˷ˢ ˶ˠˮˢ ˧ˬ˟ ˣ˞ ˫˧ˢ ˧ˬ˟ ˭˷ˡ ˧˶ˬˣ˥ ˸ˣ˶˟˦˴ˢ

 .˫˧˧ˬˣ˵ˬ ˥"˰˟˟ ˢ˷˵ ˢ˰˧ˠ˲˪ ˫ˣ˶ˠ˪ ,˫˧ˬ˧˞˸ˬˢ ˫˧˞ˮ˸ˢ ˶˴ˣˣ˧ˢ˟ ,ˢ˧ˣ˷˰ˢ ˫˧ˮˠˣ˸˲ ˫˧˵ˡ˧˧˥ ˸˶˧ˡ˥ˣ 

˥˞ˣ ,˸˧˰˟˦ˢ ˸˩˶˰ˬˢˬ ˵˪˥ ˫ˢ ˸ˣ˴˞ ˸ˣ˥˧˶˲ˣ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩˟ ˸ˣˡˣˮ˸ ˸ˣˢˤ˪ˣ ˟ˣ˵˰˪ ˞˧ˢ ˭ˬˤ ˨˶ˣ˞˪ ˶ˣ˦˧ˮˢ ˸ˣ˶˦ˬˬ ˸

 ˰ˣˠ˲˪ ˸ˣ˪ˣ˪˰ˢ ˸ˣ˪ˣ˰˲˪ ˰ˠˣˮˢ ˪˩˟ ˸ˣ˶˧ˢˤ ˢˮ˷ˬ ˸˦˧˵ˮ ˦˰ˬ˪ ,ˢ˶˧˷˧ ˢ˪ˣ˰˲ ˪˰ ˭˞˩ ˳˧˪ˬˢ˪ ˭˸˧ˮ ˞˪ .ˢ˪˞˩˷ ˫˧˶ˣˤ˥ˬ

˟˟ ˢ˰˧ˠ˲ ,˸ˣ˴˞ ˸˥˧˶˲ ˡˡˣ˰˸˷ ˫˧˦ˮ˧˧˶˦ˣˮ˟ ˢ˶˷˰ˢˣ ˸˧ˮˣ˷˟ ˸˧˯˧˲ ˢ˰˧ˠ˲ ,˭˸˧ˮ˷ ˢˬ˩ ˡ˰ ,˰ˣˮˬ˪ ˧ˣ˴˶ ˶˸˧ˢ ˭˧˟ .˸˧ˮˣ˷˟ ˧˸

˳˶˲ˬˢ ˭ˣ˲˴˪ ˫˧ˮˠˣ˸˲ ˸ˣ˷˧˪˲˪ ˰ˠˣˮˢ ˪˩˟ ˸ˣ˶˧ˢˤ ˦ˣ˵ˮ˪ˣ ,˫˧ˢ ˧˟˷˰ ˭ˣˠ˩ ,˫˧˩ˬˣ˸ˢ ˪ˣˡ˧ˠˢ. 

 

II . ˶ˣ˦˧ˮˢ ˸ˣˮ˷˟ˡ˰ˣ˸ˬ x˸˸ˣˡˣˮ˸ ˫˧ˢ ˧ˡˣ˲˧˵ ˸˧˧˯ˣ˪˩ˣ˞˟ ˞˧ˢ ˢ˧˧ˮ˷ˢ ˢ˴ˣ˟˵ˢ) ˸˧ˮˣ˷˟ ˸ˣ˟ˣ˷˥ˢ ˫˧˰ˣ˶ˢ ˸ˣ˴ˣ˟˵ ˧˸˷ˬ ˸˥˞ ,

) ˸ˣ˴˞ ˧ˡ˟˶ˬ ˧ˣ˯˩ˬ ˢˮˣˤ˧ˮˢ ˸˧˶˵˧˰ˢ ˢ˴ˣ˟˵ˢˣ (˫˧˰ˣ˶ ˫˧ˠˡturf algae ˰˴ˬ ˸ˣˡˣˬ˴ ˸ˣ˴˞ ˪˷ ˸ˣ˥˧˶˲ ˫˧˸˯ˣˣˬ ˫˧˰ˣ˶ˢ .(

 ˸ˣ˴˞ ˪˷ ˪˰ˣ˲˟ ˪ˣˡ˧ˠ) ˫˧˰ˣ˶ ˧ˡ˧ ˪˰ ˸ˣ˥˧˶˲ˢ ˸ˣ˯˧ˣ ˶ˣ˦˧ˮˢ ˸ˣˮ˷˟ ˧˩ ˸ˣ˞˶ˬ ˸ˣˡ˧ˡˬˣ ˸˧ˮˣ˷ˢ ˧˥˦˷ ˪˰ ˫˧ˠˣˬ˪˞ ˫˰ ˸ˣ˶˥˸ˬˢ

˸ˣ˪˧˰˧˟ ˢ˷˰ˮ (ˢ˪˰ˬ˪ ˸ˣˬˠˬˢ ˥ˣ˸˧ˮ˟ ,˰˴ˬ ˸ˣˡˣˬ˴ . ,˸˞ˤ ˫˰ ˸ˣˡˣˮ˸ˢ ˭˸ˮ˧ˢ˟,˫˧˰ˣ˶ˢ ˸˶˟˥˟ ˸ˣ˯ˮ˪ ˷˧  ˸˞ ˸˧˥˲ˢ˪ˣ ˳˥˪ˢ

˧ˡ ˪˧˪˩ ˶ˣ˯˞˪ ˫˧˴˧˪ˬˬ ˣˮ˞ ˦˶˲˟ .˫˧˰ˣ˶ˢ ˫˧ˠˡˢˣ ˫˧ˡˣ˲˧˵ˢ ˪˰ ˧˷ˣˮ˞ˢ˪˩ˣ˞ ˫˧ˠˡ ˪˷ ˠ˳˶˲ˬˢ ˭ˣ˲˴˟ ˸ˣ˴˞ ˧  ˫˸ˮˠˢ˪ ˪ˣ˰˲˪ˣ

 .˫˧˲˯ˣˮ ˫˧˰ˠ˲ ˧ˮ˲ˬ.˸˪˧˞ ˧˲ˣ˥ ˨˶ˣ˞˪ ˫˧ ˧ˡˣ˲˧˵˟ ˰ˣˠ˲˪ ˶ˣ˯˧˞ˢ ˸˲˧˩˞ ˪˰ ˡ˧˲˵ˢ˪ ˷˧ ,ˢˤ˪ ˱˯ˣˮ˟ 

 

III ˧ˤˣ˩˧˶˟ "˸ˣˠ˧˶˥" ˸ˣˡˡˬˮ ˫˰˲ ˧ˡˬ . ˧ˤˣ˩˧˶˟ ˸ˣˠ˧˶˥ .˫˧˧ˮˣ˲˴ˢ ˫˧˶˸˞˟ ˦˶˲˟ ,˸ˣ˧˲ˣ˥ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˥˸˟ ˫˧˦ˮ˧˧˶˦ˣˮ

 ˷˧ .ˢ˪˞ ˫˧˶ˣˤ˞˟ ˫˧˪ ˢ˷˟˧ˢˬ ˫˧˯ˬˣˬ ˫˧˶ˬˣ˥ ˧˞˷ˣˮ ˫˧ˬ ˪˷ ˸˧ˬˣ˵ˬ ˢ˯˧ˮ˩˪ ˷˷˥ ˸ˣ˪˰ˬ ˧˲ˣ˥ ˶ˣ˵ˬ ˸˟˶˵˟ ˫˧˦ˮ˧˧˶˦ˣˮ

˧˯ˮ˩ˮˢ ˫˧ˬˢ ˪˷ ˧ˬ˧˩ ˶ˣ˦˧ˮ ˡ˯ˬ˪ ˳ˬ˞ˬ˟ ˨˧˷ˬˢ˪ ˷˧ˣ ˣˤ ˢ˰˲ˣ˸ ˫˴ˬ˴˪ ˫˧˴ˬ˞ˬˢ ˸˞ ˶˧˟ˠˢ˪.˦ˮ˧˵ˢ ˸˪˰˸ ˨˶ˡ ˫˧˪ ˫ 

 

 IV . ˫˧˶ˣ˷˰˟ ˸ˣ˟˶ ˰ˠ˲ˮ˷ ˶ˣˤ˞ ,˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˸˧˰˵˶˵ˢ ˧ˮ˩ˣ˷ˣ ˫˧ˢ ˟˷˰ ˸˶˟˥ ˸ˣ˷˷ˣ˞˸ˢ ˸ˡ˰ˣ˸ˬ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟

 .˸˧˰˵˶˵ˢ ˸˞ ˢ˯˧˩ ˶˷˞ ˵ˡ ˦ˮˬ˧ˡ˯ ˫˧˪ ˣ˪˧˟ˣˢ˷ ˸ˣˮˣ˲˦˧˷ˬ ˫˧ˢ ˧˟˷˰ ˣ˰ˠ˲ˮ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ .˸˧˷ˣˮ˞ ˸ˣ˪˧˰˲ˬ ˫˧ˮˣ˶˥˞ˢ

 ˸ˣˮˣ˲˦˧˷ˢ ˶˥˞˪ ˸ˣ˷˷ˣ˞˸ˢ ˧ˡ˟˶ˬ˟ˣ ˫˷ ˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬˢ ˟˴ˬ˟ ˣ˰ˠ˲ ˸ˣ˶ˤˣ˥ ˸ˣ˰˶˲ˢ ˫˪ˣ˞ ,˫˧˶ˣ˲˯ ˫˧˷ˡˣ˥ ˨ˣ˸ ˢ˶˩˧ˮ

 ˫˧ˣˣˢˬ ˸˪˧˞ ˪˷ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˫˧ˢ ˟˷˰ ˧ˡ˟˶ˬˣ ˸˧˪ˣ˥ˢ ˢ˟˧˟˯ˢ .˶ˣˤ˞˪ ˫˧˧ˮ˧˧˲ˣ˞ˢ ˫˧ˢ ˟˷˰ï  ˧ˬ˴˰ˢ ˫˩˶˰˪ ˱˯ˣˮ˟ï  ˸˧˟ ˫ˠ

 .˸˧ˮˣ˷ ˧ˠˡ ˪˷ ˫˧ˬˡ˵ˣˬ ˫˧˟˪˷˪ ˶˟˰ˬ ˸ˮ˥˸ˣ ˪ˣˡ˧ˠ 

 ˶ˣˬ˧˷˪ ˪ˣ˰˲˪ ˷˧ ˪ˣˢ˧ˮ ˧ˡ˧ ˪˰ ˪˷ˬ˪ ,˫˧˧ˮˣ˲˴ˢ ˫˧˲ˣ˥˟ ˧˪ˣ˥ˢ ˪ˣˡ˧ˠˢ ˸˧˟˟ ˸ˣ˧˰˟˦ˢ ˸˧˰˵˶˵ˢ ˸ˣ˶˟˥ ˪˷ ˸ˣ˥˸˲˸ˢˢ ˡˣˡ˧˰ˣ

.˸˧ˬ˧ ˰˟˦ ˸˶ˣˬ˷˩ ˶ˣˤ˞ˢ 

 

V ˸ˣ˶˟˥ ˪˷ ˢ˟˶ˢ ˫˸ˣ˷˧ˠ˶ ˸˞ ˸ˣ˷˧ˠˡˬ ,˫˧ˢ ˟˷˰ ˧˥˦˷ˬˣ ˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷˟ ˦˶˲˟ ,˳˶˲ˬ˟ ˪ˣˡ˧ˠˢ ˧˸˟ ˟˴ˬ˟ ˸ˣˡˣˮ˸ˢ .

 ˸ˡˡˬˮ ˢ˪ˣ˩ ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˨˷ˬ˟ .ˢ˪˞˧ˤˣ˩˧˶ ˫ˠ ˧˩ ˢ˞˶ˮˣ ˪ˣˡ˧ˠ ˧˸˟ ˭ˣˣˠˬ ˪˷ ˸ˣ˷˷ˣ˞˸ˢ  ˸ˡˣˬ˰˟ ˫˧˯ˬˣˬˢ ˫˧˦ˮ˧˧˶˦ˣˮˢ

 ˡ˥˞ ˧˸ˡˣ˵ˮ ˫˶ˣˠ ˪˰ ˰˧˟˴ˢ˪ ˭˸˧ˮ ˞˪ .˭˧ˡ˰ ˭ˣˤ˧˞˟ ˢ˧ˣ˴ˬ ˳˶˲ˬˢ ˭ˣ˲˴˟ ˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬˢ ,˸˞ˤ ˫˰ .˭ˬˤ ˨˶ˣ˞˪ ˫˧ˡ˶ˣ˧ ˫˧ˬˢ

˵˰ ˫˰ ˡˡˣˬ˸ˢ˪ ˸˩˶˰ˬˢ ˪˷ ˢ˸˪ˣ˩˧ ˧˩ ˢ˞˶ˮ ˨˞ ,˸ˣ˶˧˷˧ ˪˲˦˪ ˭˸˧ˮ ˣ˟ ˣˮ˥˦˷˟ ˫˰ ˪ˣˡˠ˪ ˱˞ ˧ˣ˲˴ ˧˷ˣ˵ˢ .ˢ˪ˣˡˠ ˢˮ˧˞ ˸ˣ

 ˢ˵˰ ˧ˬ˶ˣˠ ˸ˣ˶˟˦˴ˢ ˭˸˧ˮ˷ ˢˬ˩ ˡ˰ ˰ˣˮˬ˪ ˧ˣ˞˶ ,˭˩ ˪˰ .˫˸ˣ˧˴ˬˣ˥ ˸ˬ˶ ˧ˣˮ˧˷ˣ ˫˧ˢ ˧ˬ ˫ˣˬ˧˥ ˭ˣˠ˩ "˫˧˧˪˟ˣ˪ˠ" ˫˧ˬ˶ˣˠ ˸ˣ˶˟ˠ˸ˢ

 .˪˧˟˵ˬ˟ ˸ˣ˪˰ˣ˲ˢ ˸ˣ˵˰ ˭ˣˣˠˬ ˫˰ ˡˡˣˬ˸ˢ˪ ˢ˷˵˸˸ ˸˷˪˥ˣˬ ˸˩˶˰ˬ˷ ˭ˣˣ˧˩ˬ ,ˢ˰˧ˮˬ˪ ˫˧ˮ˸˧ˮˢ ˫˧˧ˬˣ˵ˬ 
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.˟ ˢ ˸˧ˮˣ˷˫˧ˠˣˬ˪˞ 

.˟1˸˧ˮˣ˷ˢ ˸˶˟˥ ˶˵˯ .  
 

ˢ˶˦ˬ 

 ,ˢ˰˲˧˷ˢ ˭ˡˬ˞" ˶˵˯ .˸˪˧˞ ˳˶˲ˬ ˭ˣ˲˴˟ ˪˞˶˷˧ ˸ˮ˧ˡˬ ˧˲ˣ˥ ˨˶ˣ˞˪ ˫˧˧˶˵˧˰ˢ ˸˧ˮˣ˷ˢ ˧˶˸˞˟ ˢ˶˟˥ˢ ˢˮ˟ˬˣ "˸ˣ˞˧˶˟ˢ ˟˴ˬ

 ,˫˧˩˶ ˫˧ˠˣˬ˪˞ ,˭˟˞ ˧ˠˣˬ˪˞ ˪˪ˣ˩ ˸˧ˮˣ˷ˢ ˸˶˟˥˸ˣ˧˪ˣ˥ ˧˶˯˥ˣ  (˰˴ˬ) ˫˧ˢ ˸˧˰˵˶˵ ˧ˠˣ˯ ˶˵˯ ˰˴ˣ˟ˬ ˭˩ ˣˬ˩ .˫˧˧˶˵˧˰ ˫˧˥˧˧ˮ

˶ˣ˴˪.˶˸˞ ˪˩˟ ˸ˣ˟˷˧˧˸ˢˢ ˪˞˧˴ˮ˦ˣ˲ ˭ˡˬ˞ ˨ 

 

˸ˣ˦˧˷ 

˟ ˢ˪˟˦˟ ˰˧˲ˣˬˢ ˦ˣ˶˧˲ˢ ˧˲˪ ˫˧ˮˣ˷ ˫˧˵ˬˣ˰˟ ,˫˧ˮˣ˷ ˫˧˶˸˞ ˢ˷ˣ˪˷˟ ˸ˬˠˡˮ ˫˧ˠˣˬ˪˞ˢ ˸˶˟˥1  ˶ˣ˧˞) ˧˶˧ˣˣ˞ˢ ˫ˣ˪˴˸˟ˣ

1˟.˳˧˵ˢ ˸˲ˣ˵˸˟ ,ˢˮ˷˪ ˸˥˞ ˢ˷˰ˮ ˸˧ˮˣ˷ˢ ˸˶˟˥ ˶˵˯ .( 

 
ˬ) ˫˧˵ˬˣ˰'( ˨˶ˣ˞ ˣ˵ ˟˥ˣ˶ ˣ˵ ˪ˣˬ˧˯ ˶˸˞ 

5,10,15 29Ü30ô.07 34º55ô.02 IUI (˸˧ˬ˧ ˢˡ˟˰ˬ) ˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬˢ 

1,5,10,20 29°30̀ .33 34°55̀ .26 NR (˫˧ˮ˲˧ ˫˧ˮˠ) ˢ˶ˣˠ˯ˢ ˢ˶ˣˬ˷ˢ 

10, 20 29°31̀ .37 34°56̀ .04 KATZA (˫˧˥ˤˬˢ ˭˧˟) ˞"˞˴˵ 

˟ ˢ˪˟˦1.ˣ˵ ˧˩˸˥ ˸˦˧˷˟ ˫˧˶˵˯ ˣ˩˶˰ˮ ˫ˢ˟ ˫˧˵ˬˣ˰ˢˣ ˫˧˶˸˞ˢ : 

Table B1: Locations and depths of the reef census line-transect survey sites. 

 

˪˰ ˢ˥˸ˣ˲˷ ˣ˵ˢ ˧˩˸˥ ˸˦˧˷ ˧˲ ˪˰ ˢ˷˰ˮ ˫˧ˠˣˬ˪˞ˢ ˸˶˟˥ ˶˵˯- ˧ˡ˧Loya et al. )1972 ˦˶˯ ˷˶˲ˮ ˧˲˶ˠˣ˞˧ˠ ˶˸˞ ˪˩˟ .(

˟ ˢ˪˟˦˟ ˦˶ˣ˲ˬ˩ ˵ˬˣ˰ ˣ˵ ˨˶ˣ˞˪ ˸˧˞˶˵˞ ˢ˪˥˸ˢ ˸ˡˣ˵ˮˬ ˢˡ˧ˡˬ1 ˪˷ ˢ˪˥˸ˢˢ ˸ˡˣ˵ˮ ˷˞˶ˬ ˢ˶˥˟ˮ ˢˡ˧ˡˬˢ ˦˶˯ ˨˶ˣ˞˪ .

˪˰ ˨˸˥ˢ-ˬ ˧ˡ˧ ˨˶ˣ˞˟ ˫˧˩˸˥ ˣ˰˴ˣ˟ ˣˤ ˢˡˣ˵ˮˬ .˫˧˧˞˶˵˞ ˫˧˶˲˯ˬ ˪˪ˣ˥10 ˢ˧ˮ˧˟˷˩ ,ˢˡ˧ˡˬˢ ˦˶˯ ˨˶ˣ˞˪ ˫˧˶˦ˬ ˫ ˫˧ˡ˧˶˲ˬ

 .˫˧˶ˣ˲˯ ˫˧˶˦ˬ ,˪˪˩ ˨˶ˡ˟ ,˰ˮ (˵ˬˣ˰ˣ ˧˲˶ˠˣ˞˧ˠ ˫ˣ˵˧ˬ ˪˷ ˟ˣ˪˧˷) ˶˸˞˟ ˫˧˩˸˥ˢ ˶˲˯ˬ ˭˧˟10 ˪-25ˮˣ , ˸ˣ˞˴ˣ˸ ˧˲˪ ˰˟˵

ˬ ˢˣ˟ˠ ˵ˣ˧ˡ ˸˪˟˵˪ ˡ˰ ˶˵˯ˢ-25% ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˤˣ˥˞ ˡˡˬ˟.  ˞˴ˬˮ˷ ˢˬ ˪˩ ˪˷ ˪˦˧ˢˢ ˫˷˶ˮ ˫˧˶˦ˬ ˢ˶˷˰ ˪˷ ˰˦˵ˬ ˪˩˟

˟ ˶ˣ˧˞) ˡ˥˞ ˶˦ˬ˧˦ˮ˯ ˪˷ ˵ˣ˧ˡ˟ ˢˡ˧ˡˬˢ ˦˶˯ ˸˥˸2 ˣˢˣˤ ˫˧˶˥˞ ˸ˣ˧˪ˣ˥ ˧˶˯˥ˣ (˫˧˩˶ ˫˧ˠˣˬ˪˞ˣ ˭˟˞ ˧ˠˣˬ˪˞) ˫˧˧˥ ˫˧ˠˣˬ˪˞ .(

 ˭˧ˬˢ ˸ˬ˶˪ ˱˞ ˶˷˲˞˸ˢˣ ˢˡ˧ˬ˟ˣ ,ˠˣ˯ˢ ˸ˬ˶˪˫˧˩˸˥ˢ ˪˪˩˟ ˣˬ˷˶ˮ˷ ˫˧ˠˣˬ˪˞ˢ ˸ˬ˧˷˶) ˰˧˲ˣˬ ˢ˲˯ˮ˟ˤ ˥2 ˢ˪˟˦ ,1ʕ˪˩˟ .( 

ˠ ˫˷˶ˮ ˨˸˥.('ˣ˩ˣ ,˫˧˸ˬ ˫˧ˠˣˬ˪˞ ,˫˧˵ˣ˪˥ ,˪ˣ˥ ,˱ˣ˷˥ ˰˪˯) ˢˡ˧ˡˬˢ ˦˶˯ ˸˥˸ ˰˴ˬˢ ˠˣ˯ ˫ 

 .˫˷˶ˮˣ ˨˶˰ˣˢ ˢ˟˷ˣˬ ˪˩˟ ˢ˧˥ˢ ˢˬ˵˶ˢ ˤˣ˥˞ˣ ˪ˡˣˠ ˸ˣ˴ˣ˟˵ ˰˟˶˞ˬ ˸˥˞˪ ˣ˵˪ˣ˥ ˢˡ˧ˡˬˢ ˦˶˯ ˸˥˸ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ

> ˭ˢ ˪ˡˣˠˢ ˸ˣ˴ˣ˟˵ ˰˟˶˞5  ,ˬ"˯5-15  ,ˬ"˯15-30 ˣ ˬ"˯- <30 ) ˬ"˯S ,M, L x- H  .(ˢˬ˞˸ˢ˟ 

 .ˢ˟˷ˣˬˢ ˥˦˷ ˪˪˩˟ ˟˷˥˸ˢ˟ ˢ˧˥ˢ ˢˬ˵˶ˢ ˤˣ˥˞ ˪˷ ˢ˩˶˰ˢ ˢ˰˴˟˸ˢ ˢˡ˧ˡˬˢ ˦˶˯ ˸˥˸ ˠˣˬ˪˞ ˪˩ ˶ˣ˟˰ ˡ˪˷ˢ ˪˩ ˞˪

ˢˬ˵˶˟ ˢ˯ˣ˩ˬ ˫˧˧˥ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ˟  ˢ˯ˣ˩ˬ ˣ˞ ˭˟˪ ,˸ˬ ˣˮ˧˞˷ ˢ˟˷ˣˬˢ ˥˦˷ ˤˣ˥˞˩ ˶ˡˠˣˢ ˢ˟˷ˣˬˢ ˪˷ ˢ˧˥ˢ ˢˬ˵˶ˢ ˤˣ˥˞ˣ

 .˸ˣ˴˞˟˧˶˦ˬ ˰ˠ˲˧ˢ˪ ˢˮˣ˷˞˶ˢ ˞˧ˢ ˢˬ˵˶ˢ ˢˬ˵˶ˢ ,˸˧˶˰ˤˬ ˢ˰˧ˠ˲ ˶˥˞˪ ˶˵˧˰˟ ,˫˧˟˶ ˫˧˶˵ˬ˟ .˸˧ˮ˞˩ˬ ˢ˰˧ˠ˲ˬˣ ˸ˣ˪˥ˬˬ ,ˢ˲

 ˢ˶˯˥ ˣ˞ ˸˧˵˪˥ ˫˧˟˶ ˫˧˶˵ˬ˟ ˞˧ˢ ˰ˣˠ˲ˢ ˶ˣˤ˞ˢ ˸ˬ˪˥ˢ ,ˣ˸ˬ˵˶ˬ ˧˸ˣ˰ˬ˷ˬ ˵˪˥ ˡ˟˞ˬ ˠˣˬ˪˞ˢ ˶˷˞˩ .ˢˬ˧˪˥ˬ ˢ˰ˣˠ˲ˢ

ˢ˰˧ˠ˲ˢ ,ˢ˪˥ˬ ˞˧ˢ ˢ˰˧ˠ˲˪ ˢ˟˧˯ˢ ˶˷˞˩ ˣ˞ ˢ˵˰ ˟˴ˬ˟ ˞˴ˬˮ ˠˣˬ˪˞ˢ ˶˷˞˩ ˦˶˲˟ ,˫˧˸˧˰˪ .˭˧˦ˣ˪˥˪  ˢ˪ˣ˪˰ ˸˧ˮˣ˷˞˶ˢ

 ˡˡˬ˩ ˠˣˬ˪˞˟ ˢ˰ˣˠ˲ ˞˪ˢ ˢˬ˵˶ˢ ˶ˣ˰˧˷ ˭ˡˬˣ˞˟ ˫˧˷ˬ˸˷ˬ ˣˮ˞ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸˟ .ˢ˟˷ˣˬ˟ ˫˧˩ˣˬ˯ ˫˧˶ˣˤ˞˪ ˦˷˲˸ˢ˪

 ˭˪ˢ˪ ,ˢˤ ˡˡˬ ."ˣ˸ˣ˞˧˶˟"˪)Live Tissue Index, LTIˮ  (ˬ˞ ˪˰ ,˸˧ˮˣ˷˟ ˣ˵ˢ ˧˩˸˥˟ ˫˧˪˪˩ˮˢ ˫˧ˠˣˬ˪˞ˢ ˧˲˪˞ˬ ˡ˥˞ ˪˩ ˶ˣ˟˰ ˡ

˪ˣ˴ˢ ˧ˡ˧ ˪˰) ˸˧˪˞ˣˤ˧ˣ ˢ˰˧˟˵ ˧ˡ˧.ˢ˧˥ ˢˬ˵˶˟ ˢ˯ˣ˩ˬˢ ˢ˟˷ˣˬˢ ˥˦˷ ˤˣ˥˞ ˪˷ (˶˵ˣ˯ˢ ˪  ˫˧ˬˡˣ˵ ˸ˣ˥"ˣˡ˟ ˢˮˣ˩ ˶˷˞ ,ˢˤ ˡˡˬ

)2004-2007) "˸ˣ˞˧˶˟ˢ ˡˡˬ" (Health Index, HI ˸ˣ˧˥ˢ ˸ˣ˟˷ˣˬˢ ˪˩ ˪˷ ˢ˧˥ˢ ˢˬ˵˶ˢ ˤˣ˥˞ ˰˴ˣˬˬ˩ ˶˸˞ ˪˩ ˶ˣ˟˰ ˟˷ˣ˥ˬ ,(

 .ˢˤ ˶˸˞˟ ˣ˶˵˯ˮ˷ 

 ˸˟˷˥ˣˬˬ ˢ˧˴˪ˣˬ˧˯ ˸ˣ˰˴ˬ˞˟ ˢ˸˷˰ˮ ˢ˩˶˰ˢˢ ˸ˣˮ˧ˬ˞ ˪˷ ˢ˵˧ˡ˟ ˸ˮ˷˟2008 ˢˣ˟ˠ ˵ˣ˧ˡ ˪˰ ˣ˰˧˟˴ˢ ˢ˧˴˪ˣˬ˧˯ˢ ˸ˣ˞˴ˣ˸ .

 ˧˰ˡˬ ˥"ˣˡ ˸˪˧˞ ˳˶˲ˬ ˶ˣ˦˧ˮ˪ ˸˧ˬˣ˞˪ˢ ˸˧ˮ˩˸ˢ) ˢˮˬˬ ˟˷ˣ˥ˬˢ ˡˡˬˢ ˪˷ˣ ˢ˩˶˰ˢˢ ˪˷2008ˤ ˥˲˯ˮ ,3 .( 
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 ˟ ˶ˣ˧˞1˭ˣ˲˴ˢ ˱ˣ˥ˢ ˰˦˵ ˪˷ ˧˶˧ˣˣ˞ ˫ˣ˪˴˸ :- ˣ˧˪˰ ,˸˪˧˞ ˶˧˰˪ ˸˧ˬˣ˶ˡ ,˳˶˲ˬˢ ˪˷ ˧˟˶˰ˬ

˧ˮˣ˷ˢ ˸˶˟˥ ˢ˶˵˯ˮ ˫ˢ˟ ˫˧˶˸˞ˢ ˫˧ˮ˧ˣ˴ˬ .˭ˣ˲˴˟ ˞"˞˴˵˪ ˡ˰ˣ ˫ˣ˶ˡ˟ ˸˧ˬ˧ˢ ˢˡ˟˰ˬˢˬ ,˸

) :˫˧˶˵˯ˮˢ ˫˧˶˸˞ˢ ˸˞ ˫˧ˠ˴˧˧ˬ ˫˧˟ˣˢ˴ˢ ˫˧ˣˣ˵ˢ1˟˰ˬˢ () ,˸˧ˬ˧ˢ ˢˡ2 ,˫˧ˠˣˬ˪˞ˢ ˸˶ˣˬ˷ (

)3 ˠ˴˧˧ˬ ˢˮˣˬ˸ˢ ˸˧˸˥˸˟ ˰˧˲ˣˬˢ ˶ˣ˥˷ˢ ˢˡ˧ˬˢ ˢˮ˵ ˣ˵ .˞"˞˴˵ (100 .'ˬ 

Figure B1: An aerial photo of the northwestern shore of the gulf, south of 

Eilat, showing the coral reef sampling sites. The yellow lines represent 

sampling sites at the IUI (1), the Nature Reserve (2) and the oil terminal (3). 

Black scale line is 100 m. 
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˟ ˶ˣ˧˞2 ˪˰ˣ ,˸˧ˮˣ˷ˢ ˪˰ ˷˶˲ˮ ˢˡ˧ˡˬ ˦˶˯ .˫˧ˠˣˬ˪˞ˢ ˸˶ˣˬ˷˟ ˸˧ˮˣ˷ˢ ˶˵˯ : ˸ˬ˶˟ ˨˸˥ˢ ˸˥˸ ˞˴ˬˮ˷ ˢˬ ˪˩ ˪˷ ˪˦˧ˢˢ ˫˷˶ˮ ˱ˡˢ

.˟ˠ˷ ˭˴˧ˮ :˫ˣ˪˧˴ .ˡ˥˞ ˶˦ˬ˧˦ˮ˯ ˪˷ ˵ˣ˧ˡ 

Figure B2: Diver during reef surveys at the nature reserve. A measuring tape is spread over the reef and the 

divers record the projected length of all the organisms and substrate underneath the line-transect to a 

resolution of 1 cm. Photo: N. Segev. 

 

 ˪ˣ˥ˢ ˧ˣ˯˧˩ ,˫˧˧˥ˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˧ˤˣ˥˞ ˣˡˡˬˮ ˶˸˞ ˪˩ ˶ˣ˟˰ .˵ˬˣ˰ˣ ˧˲˶ˠˣ˞˧ˠ ˫ˣ˵˧ˬ ˪˷ ˟ˣ˪˧˷˩ ˶ˡˠˣˬ ˶˵˯ˮ ˶˸˞

˪ ˢ˧˥ˢ ˢˬ˵˶ˢ ˡˡˬ ,˫˧ˮ˧ˬˢ ˶˷ˣ˰ˣ ˫˧ˠˣˬ˪˞ˢ ˭ˣˣˠˬ ,˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ ,˰˪˯ˢˣ ˪ˡˣˠ ˸ˣˠ˪˲˸ˢˣ ˶˸˞˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˞˧˶˟

 .˸ˣ˟˷ˣˬˢ 

 ˡˡˬ ˧˲˪ ˫˧ˮ˧ˬ ˭ˣˣˠˬShannon Wiener ˟ ˢ˞ˣˣ˷ˬ)1˷˩ ,- iP ˧˧˴˶ˣ˲ˣ˶˲ ˞ˣˢ ˸ (ˠˣ˯ ˣ˞) ˭˧ˬ ˪˷ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬi  ˨ˣ˸ˬ

 ˩"ˢ˯n  ˸ˮ˩˸ ˧ˡ˧ ˪˰ ˨˶˰ˣˢ (ˣ˶˲˯ˮ˷ (˫˧ˠˣ˯ˢ ˣ˞) ˫˧ˮ˧ˬˢEstimateS )Colwell, 2005 ;

http://viceroy.eeb.uconn.edu/EstimateS ˸ˬˣ˵˰ ˸˪˟˵˪ ˣˡˡˬˮ˷ ˫˧˩˸˥ˢ ˧ˮˣ˸ˮ ˸˞ ˸˶˟ˣ˴ ˢˮ˩˸ˢ .˫˧˶˸˞ˢˬ ˡ˥˞ ˪˩ ˶ˣ˟˰ (

 ˢˮ˧˞ ˫˧˩˸˥ ˸˲˯ˣ˸ ˣ˟ ˟˴ˬ˪ ˡ˰ ˶˸˞˟ ˧˸˧ˬ˞ˢ ˨˶˰˪ ˟˶˵˸ˬ ˨˶˰ˣˬˢ ˨˶˰ˢ (˫˧˩˸˥) ˢˡ˧ˡˬ ˸ˣˡ˧˥˧ ˸ˣ˲˯ˣˮ˷ ˪˩˩ :ˢ˧ˣˣ˶

.˧˸˧ˬ˞ˢ ˨˶˰˪ ˟ˣ˶˵ ˨˶˰ˣˬˢ ˢˤ ˟˪˷˟ .˨˶˰ˣˬˢ ˨˶˰ˢ ˪˰ ˢ˰˧˲˷ˬ 

˟ ˢ˞ˣˣ˷ˬ1: )ln('
1

i

n

i PPH Ö-=ä 

 ˪˷ ˭ˣˣˠˬˢ ˡˡˬShannon Wiener ) ˶˟˰˟ ˸˪˧˞˟ ˸˧ˮˣ˷ˢ ˧˶˵ˣ˯ ˣ˷ˬ˸˷ˢ ˣ˟ ˡˡˬˢ ˞ˣˢ˷ ˭ˣˣ˧˩ˬ ˶˥˟ˮLoya 1972 ˨˩ˣ (

 ˸ˣˡˣ˟˰˟ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ ,˸˞ˤ ˫˰ ˡ˥˧ .˶˟˰˟ ˣ˲˯˞ˮ˷ ˫˧ˮˣ˸ˮ˪ ˶ˣ˦˧ˮˢ ˸˧ˮ˩ˣ˸ ˸˶ˠ˯ˬ˟ ˫˧˲˯˞ˮ˷ ˫˧ˮˣ˸ˮ ˭˧˟ ˢ˞ˣˣ˷ˢ ˸˶˷˲˞˸ˬ

˟˰ ˟˷ˣ˥ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸˪ ˸ˣˬˡˣ˵ˢ ˸˧ˮ˩˸ˢ ˥"ˣˡ˟ ˞˟ˣˬ ˱˧˵ˬ ˭ˣ˧ˡ) ˣ˪ˣ˩ ˶˸˞ˢ ˶ˣ˟˰ ˞˪ˣ ,˶˸˞ ˪˩˟ ˫˧˶˦ˬ ˢ˶˷˰ ˭˟ ˨˸˥ ˶ˣ

 ,˸˪˧˞ ˳˶˲ˬ ˶ˣ˦˧ˮ˪ ˸˧ˬˣ˞˪ˢ2006) ˢ˶˧˟˴ ˸ˣˬˣ˵˰ ˸ˣ˰˴ˬ˞˟ ˢ˷˰ˮ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ˪ ˱˯ˣˮ ˥ˣ˸˧ˮ .(rarefaction curves (

 ˸ˮ˩˸ ˸ˣ˰˴ˬ˞˟ ˸ˣ˟˷ˣ˥ˬˢEstimateS )Colwell, 2005ˢ ˸˪˥ˣ˸ ˫ˠ ˸˟˷ˣ˥ˬ ˭˩ˣ˸ˬˣ ,( ˪˷ ˢ˶˧˲˯˟ ˢ˧ˣ˲˴ˢ ˫˧ˮ˧ˬ1500 

  .˸˪˧˞ ˸ˣ˧ˮˣ˷ ˪˪˩ ˨ˣ˸ˬ ˸ˣ˟˷ˣˬ 

˸ˣˮ˩ˣ˸ˢ ˸ˣ˰˴ˬ˞˟ ˢ˷˰ˮ ˧˦˯˧˦˦˯ˢ ˥ˣ˸˧ˮˢ Systat v9 )1998 ,SPSS incˣ (- SPSS 16.0 )http://www.spss.com/statistics .(

 ˭˥˟ˬ ˸˶ˤ˰˟ ˢ˸˷˰ˮ ˸˧˦˯˧˦˦˯ˢ ˸ˣ˵ˢ˟ˣˬˢ ˸ˮ˧˥˟ANOVA˭˥˟ˬˢ ˢ˷˰ˮ ˨˶ˣ˴ˢ ˸ˡ˧ˬ˟ .  ˫˧ˮˣ˸ˮˢ˷ ˶˥˞˪ ˢ˧˴ˬ˶ˣ˲˯ˮ˶˦ ˣ˶˟˰

 .˶˸˞ ˣ˸ˣ˞˟ ˧˸ˮ˷ ˟˶ˢ ˰˴ˣˬˬ˟ ˣ˸˵ˣ˪˥ ˧ˡ˧ ˪˰ ˡˡˬˮ˷ ˨˶˰ ˪˩ ˪˷ ˪ˣˬ˶ˮ ˢ˪˪˩ ˢ˧˴ˬ˶ˣ˲˯ˮ˶˦ˢ .˸ˣˮˣ˷ˢ ˸ˣˡ˧˥˞ ˪˰ ˢ˶˧ˬ˷˪

.˪ˬ˶ˣˮˬˢ ˫˧ˮˣ˸ˮˢ ˡ˯ˬ ˫˰ ˭˥˟ˬˢ ˨ˬ˯ ˪˰ ˞˧ˢ ˸˥ˣˣˡˬˢ ˸˧˦˯˧˦˦˯ˢ ˸ˣ˵ˢ˟ˣˬˢ  

 ˶˸˞ ˱˧˯ˣˢ˪ ˢ˦˪˥ˢˢ .ˡ˶˲ˮ ˶˸˞˩ ˶˵˯ˮ ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷˟ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˶ˣ˞˪ ,˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˪˷ ˣ˸ˣ˟˧˷˥ˬ ˢ˰˟ˮ ˶˵˯˪ ˢˤ

˫˧ˮˣ˶˥˞ˢ ˫˧˶ˣ˷˰˟ ˸ˣ˶ˡ˶ˡ˧ˢ ˪˷ ˟˴ˬ˟ ˧ˣ˴ˬˣ ˰ˠ˲ˮ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˫ˢ˧˲˪ ,˫˧ˬˡˣ˵ ˫˧ˮˣ˸ˮ  ˪˷ˬ˪ ˣ˞˶)Loya, 2004( ˭ˢˣ ,

˫˧˧ˮˣ˴˧˵ ˫˧˧ˬ˧˪˵˞ ˫˧˰ˣ˶˧˞ ˶˥˞ (˶˸˧ˢ ˭˧˟) ˟ˣ˵˰˪ ˸˶˷˲˞ˬˢ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˧ˡ˧ ˪˰ ˸˧ˠˣ˪ˣ˶ˣ˞˦ˬ ˢˮ˥˸ ˪˷ ˢ˸ˬ˵ˢ ˸ˣ˩ˤ˟  ˫ˢ˪

 ˣ˞˶) ˸˧ˮˣ˷ˢ ˸ˬˡ˵ˣ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˭˧˟ ˫˧˶˩˧ˮˢ ˫˧˪ˡ˟ˢˢ ˪˷˟ ˸˞ˤ ˫˰ ˡ˥˧ .˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞ˬ ˶˸ˣ˧ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˱ˣ˷˥

˥"ˣˡ  ,˸˪˧˞ ˳˶˲ˬ ˶ˣ˦˧ˮ˪ ˸˧ˬˣ˞˪ˢ ˸˧ˮ˩˸ˢ2007˸˸ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˪ ˷ˡ˵ˣˬ (-.ˢˤ ˥"ˣˡ˟ ˡ˶˲ˮ ˵˶˲ 

˭˵˸ˢ ˸˞˧ˠ˷ ˸˞ ˫˧ˠ˴˧˧ˬ ˢ˞˧ˠ˷ ˧ˣˣ˵˸˶˥˞ ˭˧ˣ˴ˬ ˫˞ ˞˪˞ ,.  
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˸:˸ˣ˞˴ˣ 

 

˫˧ˠˣˬ˪˞ ˧ˣ˯˧˩ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ˣ 

 ˭˟˞ ˧ˠˣˬ˪˞ ˢ˯ˣ˩ˬˢ ˥˦˷ˢ ˤˣ˥˞ ˫˧˧˥ˣ˷˫˧˶˸˞ˢ ˭˧˟ ˡ˞ˬ ˢˮ˫˧ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴ ˫ˠ ˨˩ˣ ,  ˶ˣ˧˞)3˟ ˪ˣˡˠˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ .(

) ˫˧ˠˣˬ˪˞ˢ ˸˶ˣˬ˷˟ ˢˡˣˡ˶ˢ ˸˧ˮˣ˷˟ ˞˴ˬˮ ˶˸ˣ˧˟NR-5 ˪˷ ˭˟˞ ˧ˠˣˬ˪˞ ˧ˣ˯˧˩ ˢˮ˷ˢ ˡˡˬˮ ˢ˟ ,(43.8Ñ2.7% ˨ˣˬˮˢ ˧ˣ˯˧˩ˢ .

˞˴ˬˮ ˶˸ˣ˧˟ ) ˫˧˶˦ˬ ˢ˶˷˰ ˵ˬˣ˰˟ ˢ˶ˣˬ˷ˢ ˶˸˞˟NR-10 ˫˰ ,(8.5Ñ1.2%  ˸ˣ˲˧˲˴ ˫˰ ˶˸˞ˢ ˫ˠ ˞ˣˢ ˢˤ ˶˸˞ .ˡ˟˪˟ ˧ˣ˯˧˩

 ,ˣ˶˵˧˰˟ ˧˪ˣ˥ ˶˸˞ ˣ˸ˣ˧ˢ ˸˞ ˶˵˧˰˟ ˱˵˷ˬ ˢˤ ˟˴ˬˣ (˫˧˶˦ˬ ˢ˶˷˰ ˪˷ ˣ˵˟ ˰˴ˣˬˬˢ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ) ˶˸ˣ˧˟ ˢ˩ˣˬˮˢ ˸ˣ˟˷ˣˬˢ

 ˪˷ ˶˸˞ ˞ˣˢ ,ˣ˸ˬˣ˰˪ ,ˡˣˡ˶ˢ ˢ˶ˣˬ˷ˢ ˶˸˞ .˧ˬ˸˩ ˧˲ˣ˞ ˸˪˰˟ ˣ˟ ˸˧ˮˣ˷ˢ˷ ˫˰ ˡ˥˧) ˣ˟ ˢˣ˟ˠˢ ˧ˣ˯˧˩ˢˣ ,˱˧˴˶ˣ ˧˟˧˯ˬ ˸˧ˮˣ˷ ˢˮ˟ˬ

 .˸ˣ˪ˣˡˠ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˧ˡ˧ ˪˰ ˯ˣ˪˩˞ ˱˵˷ˬ (˧˯˥˧ ˭˲ˣ˞˟ ˢ˩ˣˬˮ ˸ˣ˲˧˲˴ 

 ˢˮ˷ˢ ˢ˧ˢ ˫˧˶˵˯ˮˢ ˸˧ˮˣ˷ˢ ˧˶˸˞˟ ˰˴ˣˬˬˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩24.0Ñ4.0% ˢ˸˧ˢ ˸˰˴ˣˬˬˢ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴ˣ ,

28.2Ñ3.6%. 

 

 
˟ ˶ˣ˧˞3ˣ˯˧˩ˢ ˥˦˷ˣ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴ :˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˰˴ˣˬˬˢ ˧  ˫˧˧˥ ˸ˮ˷˟ ˶˸˞ ˪˩˟2018. 

Figure B3: Average live stony coral cover and colony density at each site, in 2018. 

 

 ˭˧˟ ˫˧˪ˣˡˠ ˫˧˪ˡ˟ˢ .˪ˣˡ˧ˠˢ ˧˸˟ ˪˷ ˢˮˣ˷ˢ ˫˧˧˲ˣ˞ ˸˞ ˶˵˧˰˟ ˫˧˲˵˷ˬ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˤˣ˥˞˟ ˫˧˶˸˞ˢ ˭˧˟ ˫˧˪ˡ˟ˢˢ

ˢ ˡ˟˪ˬ) ˫˧˶˵˯ˮˢ ˫˧˶˸˞ˢ˟ ˶ˣ˧˞) ˟˷˧˧˸ˢ˪ ˫˧ˠˣˬ˪˞ ˫˧˧ˣ˷˰ ˣ˧˪˰ ˰˴ˬˢ ˠˣ˯ ˸ˣˠ˪˲˸ˢ˟ ˫˧˶˩˧ˮ (˵ˬˣ˰˟ ˫˧˪ˡ˟4˶˸˞ .( 

ˢ˶ˣˬ˷ˢ NR-10  ˶˸ˣ˧ ˡˣˡ˶ ˣ˪˧˞ˣ ,ˣ˶˵˧˰˟ ˧˪ˣ˥ ˶˸˞ ˞ˣˢ ˶˸ˣ˧˟ ˭˦˵ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˣ˟ï  ˶˸˞NR-5 ï  ˷ ˶˸˞ ˞ˣˢˣ˟ˣ˶ 

ˢ˲˧˴˶ ˸˧ˮˣ˷ ˞˪ˢ ˰˴ˬˢ ˤˣ˥˞ˣ-˨ˣˬˮ ˣ˟ ˡ˩ˣ˪ˬˬ ˞˪ˢ ˸˧˰˵˶˵ˢ ˸ˣˬ˩˟ ˫˧˪ˡ˟ˢˢ . ˫˧˞˦˟ˬ ˫˧˶˸˞ˢ ˭˧˟ (˶˵˧˰˟ ,˸˧˪ˣ˥) ˸ˡ˩ˣ˪

 ˸ˣˮˣ˷ ˢˮ˷˧ ˸˧ˮˣ˷ˢ ˪˷ ˧ˬ˸˩ ˰˲ˣˬ˪ ˫˶ˣˠˣ ˟ˣ˷˥ ˟˧˩˶ˬ ˞ˣˢ ˧˪ˣ˥ ˰˴ˬ ˫ˢ˟ ˫˧˶˸˞˟ˣ ,˶˸˞ ˪˩˟ ˸˧ˮˣ˷ˢ ˪˷ ˸ˣ˧ˬ˸˩ˢ ˸ˡ˧ˬ ˸˞

.˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞ ˸˩˶˰ˢ˟ ˶˸ˣ˧ ˸ˣ˪ˣˡˠ ˸ˣ˞˧ˠ˷ˣ ˢˢˣ˟ˠ ˸˧˰˟˦ ˷ ˟ˣ˪˧˷) ˣˢ˷˪˩ ˶˸˞˟ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˪˷ ˸ˣˮˣ˷ˢ ˫ˡ˵ˬ ˪

 (˵ˬˣ˰ˣ ˫ˣ˵˧ˬ ˭˧˟ ˢˮ˷ˢ ˰ˮ18%  ˶˸˞˟)IUI-5˪ (-66% )NR-10.( ˸ˣˮˣ˷ ˫ˡ˵ˬ ˬ ˪˷ ˢ˵ˤ˥ ˸ˣ˧ˬ˸˩ ˪˰ ˰˧˟˴ˬ ˢˣ˟ˠ ˶ˤ˲

) ˣ˸ˣˮ˵˧˧ˡ ˸˪˟ˠˬ ˪˰ˣ ,˶˸˞˟ ˫˧ˠˣˬ˪˞ˢprecision ˨˶˰ˢ ˪˷ (.˰˴ˣˬˬˢ 
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˟ ˶ˣ˧˞4˩ˢ ˧ˤˣ˥˞ ˫ˢ˟ ˫˧˶˸˞˟ .˫˧˸ˬ ˫˧ˠˣˬ˪˞ˣ ,˰˪˯ ,˪ˣ˥ ,˫˧ˠˣˬ˪˞ ˪˷ ˫˧˶˟˦˴ˬˢ ˧ˣ˯˧˩ˢ ˧ˤˣ˥˞ :˟ ˫˧ˬ˩˸˯ˬ ˫ˮ˧˞ ˧ˣ˯˧- 100% ,

˪˷ ˧ˣ˯˧˩ ˫˧˧˵  ˰˴ˣˬˬ ˫ˢ ˧ˣ˯˧˩ˢ ˧ˤˣ˥˞ .ˢˤ ˶ˣ˧˞˟ ˫˧˰˧˲ˣˬ ˫ˮ˧˞ ˶˷˞ ˫˧ˠˣ˲˯ ˣ˞/ˣ ˵ˮ˰ ˸ˣ˲ˡ˴ ,˫˧ ˸ˣˮ˷ˣ˷ ˭ˣˠ˩ ˸ˣ˧˪ˣ˥ ˧˶˯˥ˣ ˸ˣ˴˞

.˶˸˞ ˣ˸ˣ˞˟ ˫˧˩˸˥ˢ ˪˩ 

Figure B4: Cumulative percent cover of live corals, sand, rock and dead corals. At sites where cover does not 

add up to 100% the balance comprises algae and invertebrates such as sea anemones, clams or sponges. The 

presented percent cover is an average of all transects at each site. 

 

 ˶˸˞˟ ˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˧ˣ˯˧˩ˢ ˤˣ˥˞ ˸ˣˬ˩˪ ˢ˩ˣ˲ˢ ˢˬ˞˸ˢ˟ ˞˴ˬˮ) "ˡ˩ˣ˪ˬ ˞˪"ˢ ˰˴ˬˢnon-consolidated ˪˪ˣ˩ˢ ,(

˟ ˶ˣ˧˞) ˶˸˞ ˣ˸ˣ˞˟ ,˫˧˵ˣ˪˥ˣ ˪ˣ˥5 ˪˰ ˡˬˣ˰ ˢˮ˷ˢ ˫˞˸ˬˢ .(73=0.2R ˞˴ˬˮ ,˨˩ .˭ˬ ˪ˣˡˠ ˵˪˥˷  ˭˧˟ ˧˥ˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞˟ ˪ˡ˟ˢˢ

ˤˣ˥˞˟ ˫˧˪ˡ˟ˢ ˸ˣ˰˴ˬ˞˟ ˶˟˯ˣˬ ˫˧˶˸˞ˢ .˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ˪ ˫˧˞˸ˬ ˣˮ˧˞ ˶˷˞ ,ˡ˩ˣ˪ˬ ˞˪ˢ ˰˴ˬˢ 

 

 
˟ ˶ˣ˧˞5ˢ ˤˣ˥˞ :˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˧ˣ˯˧˩  ˡˠˮ˩ˢ ˤˣ˥˞˞˪ˢ ˰˴ˬ- ˰˵˶˵) ˡ˩ˣ˪ˬ˸˧˪ˣ˥( ˫˧ˮˣ˷ˢ ˫˧˶˸˞˟. 

Figure B5: Percent live stony coral coverage versus unconsolidated (sandy) sea floor in the sites examined.  

 

ˣ˞ ˢˤ ˶˸˞˟ ˫˧ˠˣˬ˪˞ ˸˥˧ˬ˴˟ ˫˧˪ˡ˟ˢ ˶˸˞˪ ˸ˮˬ ˪˰ˣ ˫˧˶˸˞ ˭˧˟ ˢ˞ˣˣ˷ˢ ˨˶ˣ˴˪  ˭˸˧ˮ ,˰˴ˬˢ ˠˣ˯ˬ ˫˧˰˟ˣˮ ˫ˮ˧˞˷ ˶˥˞

 ˸ˡ˩ˣ˪ˬ ˰˵˶˵ ˧˟ˠ ˪˰ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˤˣ˥˞˟ ˸ˣˮˮˣ˟˸ˢ ˧ˡ˧ ˪˰ ˫˧˶˸˞ˢ ˭˧˟ ˸ˡ˩ˣ˪ˬ ˞˪ˢ ˰˵˶˵ˢ ˸ˣˬ˩˟ ˫˧˪ˡ˟ˢˢ ˸˞ ˪˶˦ˮ˪

.ˡ˟˪˟  ˸ˡ˩ˣ˪ˬˢ ˰˵˶˵ˢ ˪˷ ˫˧ˤˣ˥˞ˢ ˫ˣ˩˯ˣ ˧˥ˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞ ˭˧˟ ˯˥˧˩ ˟˷ˣ˥ˬ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ˪ ˫˧˞˸ˬˢ ˰˴ˬˢ ˪ˣ˴˧ˮ

˧˥ˢ ˧ˣ˯˧˩ˢˣ  ˪˩˷ˣ ˡ˟˪˟ (˰˪˯) ˸ˡ˩ˣ˪ˬ ˰˵˶˵ ˞ˣˢ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ˪ ˫˧˞˸ˬˢ ˰˴ˬˢ˷ ˢ˥ˮˢ˟ ,(˫˧˸ˬ ˫˧ˠˣˬ˪˞ ˧ˡ˪˷ ˡˣ˰ˣ)

˟ ˶ˣ˧˞) ˢˤ˩ ˰˴ˬ ˪˰ ˫˧˟˷ˣ˧ ˫˧ˠˣˬ˪˞ˢ6.( 

 ˵ˬˣ˰˟ ˫˧ˠˣˬ˪˞ˢ ˸˶ˣˬ˷ ˶˸˞ .˶˸ˣ˧ ˫˧ˮ˦˵ ,˫˧˶˸˞ˢ ˭˧˟ ˭˟˞ˢ ˧ˠˣˬ˪˞ ˪˷ ˢ˥˪˴ˢˢ ˸ˡ˧ˬ˟ ˫˧˪ˡ˟ˢˢ ˧˩ ˢ˞˶ˮ ˣˤ ˸ˣˮˮˣ˟˸ˢ˟

5 ˧ˣ˯˧˩ˢ ˪˰˟ ˶˦ˬ ) ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˪ˬ˶ˣˮˬˢ51.4Ñ2.3% ,ˡˣˡ˶ˢ ˵ˬˣ˰˟ ˸˧ˬ˧ˢ ˢˡ˟˰ˬˢ ˶˸˞ˣ (5  ˨ˣˬˮ ˪ˬ˶ˣˮˬ ˧ˣ˯˧˩ ˪˰˟ ,˶˦ˬ

) ˸˧˯˥˧27.4Ñ1.7% ˢˮ˷ˢ ˢ˧ˢ ˸˧ˮˣ˷ˢ ˧˶˸˞˟ ˡ˩ˣ˪ˬ ˰˴ˬ ˧˟ˠ ˪˰ ˭˟˞ ˧ˠˣˬ˪˞ ˧ˣ˯˧˩ .(41.3Ñ3.0% .˰˴ˣˬˬ˟ , 

 ˰˴ˣˬˬ˟) ˫˧˶˸˞ˢ ˪˩˟ ˢˢˣ˟ˠ ˸ˡ˩ˣ˪ˬ ˰˵˶˵ ˧˟ˠ ˪˰ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴ˮˣ˞˴ˬ 49.4Ñ2.6 ˸˥˟ ˸ˣ˟˷ˣˬ˸ˡ˩ˣ˪ˬ ˰˵˶˵ ˨ 

 .(˫˧˶˦ˬ ˢ˶˷˰˪ ˪ˬ˶ˣˮˬ 
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˟ ˶ˣ˧˞6 : ˶ˣ˦˧ˮˢ ˸ˮ˷˟ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ˪ ˫˧˞˸ˬˢ ˰˴ˬˢ ˪ˣ˴˧ˮ2018 . ˧ˣ˯˧˩ˢ ˤˣ˥˞ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴ˣ˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˫

.˶˸˞ ˪˩˟ ˸˧˰˪˯ˢ ˰˵˶˵ˢ ˨˯ ˨ˣ˸ˬ  

Figure B6: Utilization of available substrate by stony corals in 2018. The percent cover and colony density of 

live stony corals on hard consolidated seafloor at each monitored site. 

 

 ˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˰˴ˣˬˬˢ ˭˟˞ˢ ˧ˠˣˬ˪˞ ˧ˣ˯˧˩ ,˸ˣˬˡˣ˵ ˫˧ˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˢˮ˷ˢ ˡˡˬˮ ˶˷˞ ˫˧˧˸ˮ˷˟ ˡˡˬˮ˷ ˨˶˰ˢˬ ˨ˣˬˮ

ˣ˰ ˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˢˮ˷ˢ ˡˡˬˮ˷ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ) ˸ˣˬˡˣ˵ˢ ˪˰ ˡˬ24.0Ñ4.0% ˫˧ˠˣˬ˪˞ ˧ˣ˯˧˩ ˡˡˬˮ ˸ˣˬˡˣ˵ˢ ˫˧˧˸ˮ˷˟ ˣ˪˧˞ˣ ,

ˬ ˢˣ˟ˠ- 25%˟ ˶ˣ˧˞ ,7 .( ˫˧ˠˣˬ˪˞ ˧ˣ˯˩ ˫˧˧˥ˡˡˬˮ ˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˢˣ˟ˠ  ˫˧˶˵˯ˮˢ ˫˧˶˸˞ˢ ˢˮˣˬ˷ ˨ˣ˸ˬ ˫˧˧ˮ˷˟ ˵˶

)NR 20, NR 5 ˸ˮ˷˟ ˶˸ˣ˧˟ ˢˣ˟ˠ ˢ˧ˢ ˸˪˧˞ ˧˶˸˞˟ ˡˡˬˮˢ ˫˧˧˥ ˫˧ˠˣˬ˪˞˟ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ .(2013 )26.4±5.1%˨˶˰ (  ˢˤ

˪ ˸ˣ˞˟ˢ ˫˧˧˸ˮ˷˟ ˡ˶˧-24.1Ñ4.0% ˟-2015 ˢ˶˷˰ ˷ˬ˥ ,ˢ˪ˣ˩ ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˨˶ˣ˞˪ ˦˟ˬ˟ .ˢˮ˷ˢ ˡˡˬˮˢ ˢˤ˪ ˢˬˣˡ ˨˶˰ ,

 ˟˧˟˯ ˰ˮ˷ ˰˴ˣˬˬ ˧ˣ˯˧˩ ˡˡˬˮ ˶ˣ˦˧ˮ˪ ˸ˣˮˣ˷˞˶ˢ ˫˧ˮ˷ˢ ˷ˣ˪˷˟) ˭ˬˤ ˨˶ˣ˞˪ ˢ˧˪˰ ˪˷ ˢˮˣ˸ˬ ˢˬˠˬ ˢˮ˷˧ ,˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ

19%˷˟ ˡˡˬˮˢ ˰˴ˣˬˬˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ˣ ,ˬ ˢˣ˟ˠ ˸˪˧˞ ˸ˣ˧ˮˣ- 24% ˸ˣ˧ˮˣ˷˟ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩˟ ˢ˧˪˰ˢ ˸ˬˠˬ .

 ˤ˞ˬ ˸ˡˡˬˮˢ ˸˪˧˞2004 ˩ ˪˰ ˸ˡˬˣ˰- 0.44%  ˪˷ ˢˬ˞˸ˢ ˫˰ ,ˢˮ˷˟=0.752R ,˶ˣˬ˞˩ . ˫˧˪ˡ˟ˢ ˫ˮ˷˧ ˣ˶˵˯ˮ˷ ˫˧˶˸˞ˢ ˭˧˟

˧˪ˣˡˠ ˟˫˟˞ ˧ˠˣˬ˪˞ ˪˷ ˧ˣ˯˧˩ˢ ˥˦˷˧˥ ˭ˠ˴˧˧ˬ ˨˶˰˷ ˭˞˩ˬˣ ˫˧  ˧ˣ˯˧˩˪˧ ˥˦˷˟ ˳˶˲ˬˢ ˧˲ˣ˥ ˨˶ˣ˞˪ ˫˧ˠˣˬ˪˞ˢ ˪˞˶˷ ˧ˣ˯˧˩")

 ("˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˰˴ˣˬˬˢ ˫˧ˠˣˬ˪˞ˢ ˶˲˯ˬ ˥˶˩ˢ˟ ˢ˧ˢ˧˧˲˧˴˲˯ ˶˸˞ ˱˞˟ ˟˴ˬˢ ˸˞ ˱˵˷ˬ ˣˮ˧˞˷ . 

 ˸ˣˡˡˬˮ (ˢ˪˰ˬ˪ ˣ˞˶ ,˪ˬ˶ˣˮˬ ˫˧ˠˣˬ˪˞ ˧ˣ˯˧˩) ˸˧ˮˣ˷ ˸˧˧ˮ˟ˣ ˸ˣ˟˷˧˧˸ˢ˪ ˸ˡ˩ˣ˪ˬ ˰˵˶˵ ˪ˣ˴˧ˮ˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˪˧˰˧ ˪˰ ˦˟ˬ˟

˟ ˶ˣ˧˞) ˫˧˶˸˞ˢ ˪˩˟ ˫˧ˮ˷ˢ ˭˧˟ ˶˸ˣ˧ ˸ˣ˪ˣˡˠ ˸ˣˡˣˮ˸7ˬ˧ˬ , ˫ˠ ˸ˣ˲˵˷ˬ ˨˞ ,˫˧ˠˣˬ˪˞ ˯˶ˢ ˣ˞ ˪ˣˡ˧ˠˬ ˸ˣ˰˲˷ˣˬ ˢ˪˞ ˸ˣˡˣˮ˸ .(˭˧

 ˸˰ˣˮ˸ˬ ˰ˣ˟ˮ˪ ˧ˣ˷˰ˢ ,˶˸˞˟ ˰˪˯ ˸˲˧˷˥˟ ˭˦˵ ˧ˣˮ˧˷ .˦ˮˬ˧ˡ˯ ˸˰ˣˮ˸˪ ˶˵˧˰˟ ˫˧˶ˣ˷˵ˢ ˫˧ˢ ˸˧˰˵˶˵ ˧ˮ˲ ˧ˣ˯˧˩˟ ˫˧˧ˣˮ˧˷

˶ ˫˧˶˸˞˟ ˦˶˲˟ ,(ˢˮ˩ˬ˟ ˧ˣˮ˧˷ ˣ˸ˣ˧ˢ˟) ˶˸˞ ˣ˸ˣ˞˟ ˪ˬ˶ˣˮˬˢ ˨˶˰ˢ ˪˰ ˢ˟˶ ˢˡ˧ˬ˟ ˰˧˲˷ˢ˪ ˧ˣ˲˴ ,˦ˮˬ˧ˡ˯ ˸˰ˣˮ˸ ˫ˢ˟ ˫˧ˡˣˡ

 ˪˧˰˧ ˸ˣ˥˲ ˨˞ ˫˧˶˸˞ ˭˧˟ ˢ˞ˣˣ˷ˢ˟ ˪˧˰ˣˬ ˪ˬ˶ˣˮˬˢ ˧ˣ˯˧˩ˢ ˨˶˰˟ ˷ˣˬ˧˷ˢ˷ ˢ˞˶ˮ ,˨˩˷ ˭ˣˣ˧˩ˬ .˶˸ˣ˧ ˢ˪ˣˡˠ ˸ˣ˧ˢ˪ ˢ˧ˣ˲˴ ˦ˮˬ˧ˡ˯

 ˢ˰˲˷ˢ ˢ˧ˢ˸ ˦ˮˬ˧ˡ˯ ˸˰ˣˮ˸˪˷ ˵˧˲˯ˬ ˫˧˪ˣˡˠ ˸˧˰˵˶˵ˢ ˧˲ˣ˞˟ ˫˧˶˸˞ˢ ˟ˣ˶ ˭˧˟ ˫˧˪ˡ˟ˢˢ .˶˸˞ ˣ˸ˣ˞˟ ˫˧ˮ˷ ˭˧˟ ˢ˞ˣˣ˷ˢ ˨˶ˣ˴˪

˧˩˶˰ˢ ˪˰ ˡ˟˪˟ ˢˮ˦˵ .˫ˢ˧ˮ˧˟ ˢ˞ˣˣ˷ˢ˟ ˫˧˪ˬ˶ˣˮˬˢ ˫ 

˶˸ˣ˧˟ ˢˣ˟ˠˢ ˞ˣˢ ˫˧ˠˣˬ˪˞ ˧ˡ˧ ˪˰ ˰˴ˬˢ ˪ˣ˴˧ˮ ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸˟ ˧˩ ˞˴ˬˮ ˫˧ˮ˷ˢ ˭˧˟ ˸ˣˡˣˮ˸ˢ ˸ˣ˶ˬ˪ ,˨˩  ˢ˶ˣˬ˷ˢ ˧˶˸˞˟

 ˫˧ˡˣˡ˶˟ ˦˶˲˟ˣ ,˸˧ˬ˧ˢ ˢˡ˟˰ˬˢ ˧˶˸˞˟ˣ ,˫˧˵ˬˣ˰ˢ ˪˩˟ï  ˫˧ˮ˷ˢ ˨˶ˣ˞˪ .˶˸ˣ˧˟ ˨ˣˬˮˢ ˶˸˞ ,ˡˣˡ˶ˢ ˢˡ˟˰ˬˢ IUI-5ˢ , ˶˸˞ˢ ˞ˣ

˴ˬˢ ˪ˣ˴˧ˮ ˣ˟ ˢ˶ˣˬ˷ˢ ˧˶˸˞ ,ˣ˸ˬˣ˰˪ˣ ˶˸ˣ˧˟ ˨ˣˬˮˢ ˞ˣˢ ˸ˣ˟˷˧˧˸ˢ˪ ˫˧˞˸ˬˢ ˰NR-20 x-NR-5  ˧ˣ˯˧˩ˢ ˧˪˰˟ ˫˧ˮ˷ˢ ˨˶ˣ˞˪

 .˶˸ˣ˧˟ ˢˣ˟ˠˢ ˪ˬ˶ˣˮˬˢ 

 ˢˡ˟˰ˬˢˣ ˢ˶ˣˬ˷ˢ ,˞"˞˴˵ ˭˧˟ ˫˧˪ˡ˟ˢˢ ˧˩ ˢ˞˶ˮ ,˰˴ˬ˪ ˧ˣ˯˧˩ˢ ˸˞ ˫˧˪ˬ˶ˮˬ ˶˷˞˩ ˫˧ˮ˦˵ ˫˧˶˸˞ˢ ˭˧˟ ˫˧˪ˡ˟ˢˢ˷ ˱˞ ˪˰

˪˩ˬ˟ ˞˪˞ ˰˴ˬ ˸ˣˮ˧ˬˤ˟ ˫˧˶ˣ˷˵ ˫ˮ˧˞ ˸˧ˬ˧ˢ ˪˩˟ ˫˧˵ˬˣ˰ˢ ˭˧˟ ˫˧˪ˡ˟ˢ ˧˩ ˢ˞˶ˮ ˡˣ˰ .˸˧ˮˣ˷ˢ ˸˥˪˴ˢ ˪˰ ˫˧˰˧˲˷ˬˢ ˫˧˞ˮ˸ ˪ˣ

 .˫˧˞ˮ˸˟ ˫˧˪ˡ˟ˢ ˢ˞˶ˮ˩ ˫˧˲˵˷ˬˣ ˭ˬˤ ˨˶ˣ˞˪ ,˪˪˩ ˨˶ˡ˟ ,˫ˢ ˫ˠ ˫˧˶ˬ˷ˮ ˫ˣ˵˧ˬ 

 ˶˸˞ˢ ˞ˣˢ ˪˪˩ˢ ˭ˬ ˞˴ˣ˧IUI-15  ˧˶˸˞ ˪˷ ˢˤˬ ˢˣ˟ˠ ˣ˟ ˭˧ˬˤˢ ˰˴ˬˢ ˪ˣ˴˧ˮ ˶˷˞IUI  ˣ˟ ˧ˣ˯˧˩ˢ ˨˯˷ ˱˞ ˪˰ ˫˧ˡˣˡ˶ˢ

 ˨ˣˬˮ ˪˪˩ ˨˶ˡ˟.˶˸ˣ˧ 
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˟ ˶ˣ˧˞7 ˪˞ˬ˷ˬ  :-  ,˶˸ˣ˧˟ ˫˧˧ˮˣ˲˴ˢ ˫˧˶˸˞ˢ ,ˢ˪˰ˬ˪) ˥˦˷ˢ ˪˪˩ˬ ˫˧ˤˣ˥˞˟ ,˶˸˞ ˪˩˟ ˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ ˥˦˷

 ˭ˬ˧ˬ .(˸˧ˬ˧ˢ ˢˡ˟˰ˬ˟ ,˫˧˧ˬˣ˶ˡˢ ˢ˦ˬ˪ˣ ,˞"˞˴˵˟ï ) ˫˧ˠˣˬ˪˞ ˧ˡ˧ ˪˰ ˧˰˪˯ˢ ˰˴ˬˢ ˪ˣ˴˧ˮ ˸˧˰˵˶˵ˢ ˨ˣ˸ˬ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ ˥˦˷

˸˧˰˪˯ˢ(˸˧ˮ ˵ˡ ˶ˣ˥˷ ˣ˵˟ . ˭˨˶˰ˢ  .˫˧˶˵˯ˮˢ ˸˧ˮˣ˷ˢ ˧˶˸˞ ˢˮˣˬ˷ ˭˧˟ ˰˴ˣˬˬˢ 

Figure B7: Left - The average live stony coral cover at each site, as percent of total area (top, the 

northernmost sites at the oil terminal, and bottom the southernmost sites of the Marine Science Laboratory). 

Right - Utilization of rocky substrate by stony corals (percent of live stony coral coverage out of the total 

consolidated substrate at each site). The thin black line denotes the average value for all eight surveyed sites.  

 

) ˫˧˶˵˯ˮˢ ˫˧˶˸˞ˢ ˨ˣ˸ˬ ˫˧˧ˮ˷˟NR 20, NR 5 ˪˷ ˨˸˥˟ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˪˷ ˰˴ˣˬˬˢ ˶˲˯ˬ˟ ˢ˧˪˰ ˢˮ˷ˢ ˢ˞˴ˬˮ (

 ˶ˣ˧˞) ˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˰˴ˣˬˬˢ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ˟ ˢˡ˧˶˧ ˢ˞˴ˬˮ ˫˧˶˸˞ˢ ˶˞˷˟ .˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ,˫˧˶˦ˬ ˢ˶˷˰

8˟ ˫˧ˮ˷˟ ˶˸ˣ˧˟ ˢ˩ˣˬˮ ˢ˸˧ˢ ˫˧˶˸˞ˢ ˪˩ ˭˧˟ ˸˰˴ˣˬˬˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ .(2009-10 ˴ˬˮˣ ˢˡ˧˶˧ ˫˰ ,ˤ˞ˬ ˢ˧˪˰˟ ˸˞

 ˰˴ˣˬˬ˟ ˣ˶˲˯ˮ ˢˮ˷ˢ .˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˢˮ˷ˢ28.2Ñ3.6  ˸ˬˣ˰˪ ,˫˧˶˦ˬ ˢ˶˷˰ ˨˶ˣ˞˟ ˰˦˵ˬ˟ ˭˟˞ ˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ

30.2Ñ3.2 .˸ˬˡˣ˵ˢ ˢˮ˷˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴˟ ˫˧˧ˣˮ˧˷ˢ ,˪˩ˢ ˨˯˟  ˶ˣ˧˞) ˢ˪˵ ˢ˧˪˰ ˸ˬˠˬ ˫˰ ,˧ˡˬ˪ ˫˧ˮ˦˵ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟

8˟ .( 

ˢˮ˷ˬ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴˟ ˫˧˧ˣˮ˧˷  ˢˡ˧˶˧ ˨˩ˣ ,˫˧˷ˡ˥ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢˣ ˫˧ˠˣˬ˪˞ ˸˸ˣˬ˸ ˭˧˟˷ ˯˥˧ˢˬ ˫˧˰˟ˣˮ ˢˮ˷˪

 ˣ˪˧˞ˣ ˫˧˪ˡˠ ˧ˮ˧ˬ ˪˩ˬ ˫˧ˠˣˬ˪˞˟ ˸˰ˠˣ˲ ˢ˸ˣˬ˸ˢ˷ ˭ˣˣ˧˩ .˸ˣ˟˷˧˧˸ˢ ˧ˮ˲ ˪˰ ˢ˸ˣˬ˸ ˱ˡˣ˰ ˪˰ ˢˡ˧˰ˬ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴˟ ˸˩˷ˬ˸ˬ

˟ ˢˡ˧˶˧˟ ˢˣˣ˪˸ ˸ˣ˲˧˲˴˟ ˢˡ˧˶˧˷ ˧ˣ˲˴ ˡ˟˪˟ ˫˧ˮ˦˵ ˫˧ˠˣˬ˪˞ ˧ˡ˧ ˪˰ ˞˧ˢ ˸ˣ˟˷˧˧˸ˢ .˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ 

 ˞˴ˬˮ ,(ˢ˪˰ˬ˪ ˣ˞˶ ,ˢ˷˵ ˰˴ˬ ˶ˣ˟˰ ˪ˣˬ˶˧ˮ) ˸ˡ˩ˣ˪ˬ ˰˵˶˵ ˪˷ ˫˧˶˦ˬ ˢ˶˷˰˟ ˰˴ˣˬˬˢ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ ˸˞ ˫˧ˮ˥ˣ˟ ˶˷˞˩

 ˶˸˞˟ .ˢˬˣˡ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴ ˫˧˶˸˞ˢ ˟ˣ˶˟˷NR 5 ˢ˩ˣˬˮ ˸˪ˬ˶ˣˮˬˢ ˸ˣ˲˧˲˴ˢ ,˶˸ˣ˧˟ ˸ˣ˪ˣˡˠˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˧ˣ˴ˬ ˣ˟ ,

 ˶˸˞˟ˣ ,˸˧˯˥˧NR-10ˢ ˰˲ˣˬ ˣ˟ , ˢ˶˷˰˟ ˶˸ˣ˧˟ ˭˦˵ˢ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ ˞˴ˬˮ ˣ˟ˣ ,˸˧˪ˣ˥ ˰˵˶˵ ˧ˣ˟˧˶ ˟˵˰ ˶˸ˣ˧˟ ˧ˬ˸˩ ˸˧ˮˣ˷

.˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˨˶ˣ˞˪ ˫˧˶ˬ˷ˮ ˫˧˶˸˞ˢ ˭˧˟ ˢ˪˞ ˫˧˯˥˧ .˫˧˶˥˞ˢ ˫˧˶˸˞˟ ˸ˡˡˬˮˢ ˣˤ˪ ˢˬˣˡ ˸˪ˬ˶ˣˮˬˢ ˸ˣ˲˧˲˴ˢ ,˫˧˶˦ˬ 
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˟ ˶ˣ˧˞8 ˪˞ˬ˷ˬ :- ˶˲˯ˬˢ  ˪˷ ˰˴ˣˬˬˢ ˸ˣ˟˷ˣˬ˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˢ˶˷˰ ˨˶ˣ˞˟ ˰˦˵ˬ˟ ˶˸˞ ˪˩˟ ˫˧˶˦ˬ  ˫˧˶˸˞ˢ ,ˢ˪˰ˬ˪)

 ˭ˬ˧ˬ .(˸˧ˬ˧ˢ ˢˡ˟˰ˬ˟ ,˫˧˧ˬˣ˶ˡˢ ˢ˦ˬ˪ˣ ,˞"˞˴˵˟ ,˶˸ˣ˧˟ ˫˧˧ˮˣ˲˴ˢï ˶˲˯ˬˢ) ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ˪ ˧˰˪˯ˢ ˰˴ˬˢ ˪ˣ˴˧ˮ  ˰˴ˣˬˬˢ

 ˪˷ ˫˧˶˦ˬ ˢ˶˷˰˪ ˪ˬ˶ˣˮˬ ˸ˣ˟˷ˣˬ ˪˷˸˧˰˪˯ ˸˧˰˵˶˵( ˭˸˧ˮ ˵ˡ ˶ˣ˥˷ ˣ˵˟ .˨˶˰ˢ  .˫˧˶˵˯ˮˢ ˸˧ˮˣ˷ˢ ˧˶˸˞ ˢˮˣˬ˷ ˭˧˟ ˰˴ˣˬˬˢ 

Figure B8: Left - The average number of live stony colonies per ten-meter section at each site (top, the 

northernmost sites at the oil terminal, bottom the southernmost sites of the Marine Science Laboratory). 

Right - Utilization of rocky substrate for stony coral settlement (number of live stony coral colonies on ten 

meters of consolidated substrate at each site). The thin black line denotes the average value for all eight 

surveyed sites.  

 

 ˢ˪˟˦) ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ˣ ˸˧˰˵˶˵ˢ ˠˣ˯ ˸ˣˠ˪˲˸ˢ ,˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩˟ ˫˧˪ˣˡˠ ˫˧˪ˡ˟ˢ ˫ˮ˷˧ ˶ˣ˦˧ˮˢ ˧˶˸˞ ˭˧˟2˟( .

 ˞ˣˢ ˢˤ ˵˶˲˟ ˭ˣˡ˧ˮˢ ˰˴ˣˬˬˢ .˸ˣ˶˵˯ˮˢ ˸ˣ˧ˮˣ˷ˢ ˪˪˩ ˸˞ ˢˮˬ˞ˮ ˠ˴˧˧ˬˢ ˡ˥˞ ˶˸˞ ˭˧˞ˣ ˫˧ˮˣ˷ ˫˧˞ˮ˸ˣ ˧˲ˣ˞ ˶˸˞ ˪˩˪˷ ˰˟ˣˮ ˨˩ˬ

˷ ˭˧˟ ˢ˞ˣˣ˷ˢ ˨˶ˣ˴˪ ˧˷ˣˬ˧˷ ˧˦˯˧˦˦˯ ˨˶˰.˫˧˶˸˞ ˫˸ˣ˞ ˣ˟ ˫˧ˠ˴ˣ˧ˬ ˢˮ˷ ˪˩˟˷ ˭ˣˣ˧˩ˬ ˫˧ˮ 

˟ ˧ˡ ˭˧˞ˣ ˢˮ˷˪ ˢˮ˷ˬ ˸ˣˡˣˮ˸ ˸ˣˬ˧˧˵ ˸˧ˮˣ˷ˢ ˸˶˟˥˟) ˶ˣ˦˧ˮˢ ˸˪˧˥˸ ˤ˞ˬ .˸ˣˬˠˬ ˪˰ ˡ˧˰ˢ˪ ˸ˣ˟˵ˣ˰ ˫˧ˮ˷ ˭˧˟ ˧ˣˮ˧˷2004 (

 ˪˷ ˸˰˴ˣˬˬˢ ˸ˣ˲˧˲˴ˢ .˸˶˩˧ˮ ˢˡ˧ˬ˟ ˢ˪˰ ˸˪˧˞ ˸ˣ˧ˮˣ˷˪ ˰˴ˣˬˬˢˣ ,˫˧˶˸˞ˢ ˟ˣ˶˟ ˧˸ˣ˰ˬ˷ˬ ˭˲ˣ˞˟ ˢ˪˰ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩

ˣˬ ˸ˮ˷ ˤ˞ˬ ,˭ˣ˸ˬ ˧˩ ˫˞ ,˧˟˵˰ ˭˲ˣ˞˟ ˢ˸˪˰ ˶ˣ˦˧ˮˢ ˧˶˸˞˟ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷2010 . 
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         Averages Average 

Site Katza 10 Katza 20 NR 5 NR 10 NR 20 IUI 5 IUI 10 IUI 15 Katza NR IUI Eilat 

Transects 15 15 15 20 18 12 19 14 45 30 53 128 

             

Stony coral 26.75 28.46 43.81 8.46 33.31 18.46 14.39 18.48 16.75 27.61 26.90 24.01 

stdev 7.19 8.26 10.32 5.56 15.52 3.37 5.64 5.24 5.30 7.66 18.61 11.35 

SE 1.86 2.13 2.66 1.24 3.66 0.97 1.29 1.40 0.73 1.40 2.56 4.01 

CV 0.27 0.29 0.24 0.66 0.47 0.18 0.39 0.28 0.32 0.28 0.69 2.12 

Octocoral  4.73 7.04 0.33 1.00 4.40 0.12 1.73 1.50 1.23 5.89 1.97 2.61 

stdev 3.46 3.99 0.68 1.60 3.71 0.18 2.59 2.07 2.12 3.85 2.96 2.49 

SE 0.89 1.03 0.18 0.36 0.88 0.05 0.59 0.55 0.29 0.70 0.41 0.88 

CV 0.73 0.57 2.05 1.60 0.84 1.54 1.50 1.38 1.72 0.65 1.50 1.05 

GRV+Sand  33.91 27.10 14.80 82.75 35.61 30.60 53.41 55.84 48.08 30.51 47.51 41.75 

stdev 7.20 9.96 10.83 8.42 17.20 14.72 9.22 15.12 16.47 9.21 31.46 21.31 

SE 1.86 2.57 2.80 1.88 4.05 4.25 2.11 4.04 2.26 1.68 4.32 7.54 

CV 0.21 0.37 0.73 0.10 0.48 0.48 0.17 0.27 0.34 0.30 0.66 1.96 

Rock  27.51 29.43 19.50 5.40 19.38 41.88 24.85 19.35 27.68 28.47 14.14 23.41 

stdev 7.47 11.16 11.79 3.78 7.33 13.83 7.37 10.79 13.60 9.38 10.36 10.48 

SE 1.93 2.88 3.04 0.85 1.73 3.99 1.69 2.88 1.87 1.71 1.42 3.71 

CV 0.27 0.38 0.60 0.70 0.38 0.33 0.30 0.56 0.49 0.33 0.73 2.23 

Dead Coral  6.63 7.21 20.85 2.39 6.81 8.72 5.24 4.58 5.96 6.92 9.11 7.80 

stdev 4.13 5.43 9.66 3.22 4.63 4.53 2.83 2.70 3.67 4.75 9.74 5.61 

SE 1.07 1.40 2.50 0.72 1.09 1.31 0.65 0.72 0.50 0.87 1.34 1.98 

CV 0.62 0.75 0.46 1.35 0.68 0.52 0.54 0.59 0.62 0.69 1.07 1.39 
Normalized 
Cover  40.48 39.33 51.42 46.86 49.75 27.37 30.94 44.59 34.23 39.91 49.13 41.34 

stdev 8.87 9.75 8.90 18.39 13.41 6.02 10.27 11.75 12.03 9.18 14.40 8.63 

SE 2.29 2.52 2.30 4.11 3.16 1.74 2.36 3.14 1.65 1.68 1.98 3.05 

CV 0.22 0.25 0.17 0.39 0.27 0.22 0.33 0.26 0.35 0.23 0.29 4.79 

Density 33.40 38.27 33.87 7.30 37.06 28.92 21.89 25.07 24.76 35.83 24.92 28.22 

stdev 7.66 7.29 7.69 4.11 13.27 5.50 6.89 5.68 6.69 7.76 16.53 10.18 

SE 1.98 1.88 1.99 0.92 3.13 1.59 1.58 1.52 0.92 1.42 2.27 3.60 

CV 0.23 0.19 0.23 0.56 0.36 0.19 0.31 0.23 0.27 0.22 0.66 2.77 
Normalized 
Density 50.57 53.03 40.59 42.60 56.86 42.70 47.35 61.21 50.42 51.80 46.87 49.36 

Stdev 8.94 8.29 9.14 13.58 8.84 8.35 12.63 16.88 14.98 8.56 12.97 7.39 

SE 2.31 2.14 2.36 3.04 2.08 2.41 2.90 4.51 2.06 1.56 1.78 2.61 

CV 0.18 0.16 0.23 0.32 0.16 0.20 0.27 0.28 0.30 0.17 0.28 6.68 

 
˟ ˢ˪˟˦2˧˲ˣ˥ ˨˶ˣ˞˪ ˸˧ˮˣ˷ˢ ˧˶˸˞˟ ˫˧ˣˣ˵ˢ ˧˩˸˥˟ ˣ˲˯˞ˮ˷ ˧ˣ˯˧˩ˢ ˧ˮˣ˸ˮ ˫ˣ˩˧˯ :  ˳˶˲ˬˢ˟ ˫˧ˤˣ˥˞˩ ˫˧ˠ˴ˣˬ ˫˧ˮˣ˸ˮˢ .˶ˣ˦˧ˮˢ ˥˦˷

˫˰ (˵ˬˣ˰ˣ ˫ˣ˵˧ˬ ˪˷ ˟ˣ˪˧˷) ˶˸˞ ˣ˸ˣ˞ ˪˷ ˫˧˩˸˥ˢ ˪˩˟ ˣˡˡˬˮ˷ ˫˧˰˴ˣˬˬˢ ,˭˵˸ˢ ˸˧˧˦˯ ˸ˣˮˣ˷ˢ ˫ˡ˵ˬˣ ˭˵˸ˢ ˸˞˧ˠ˷ ˡ˟˪ˬ ,

˫˧˶˸˞ˢ ˰˴ˣˬˬ˩ ˶ˡˠˣˬˢ "˸˪˧˞ ˰˴ˣˬˬ".  ˪˷ ˨˸˥˟ ˸ˣ˟˷ˣˬ ˶˲˯ˬ˩ ˸ˮ˸˧ˮ ˸ˣ˲˧˲˴10 .ˢ˷˵ ˰˴ˬ ˶ˣ˟˰ ˞ˣˢ "˪ˣˬ˶ˮ" ,˫˧˶˦ˬ 

Table B2: Summary of cover data collected in line transects at the monitoring sites. Data is given as average 

percent cover measured in all transects at each site (combination of location and depth) with associated 

standard deviation, standard error and variance coefficient, except for the "Eilat average" that is the 

average between sites. Density is the number of colonies in a 10m transect, ñNormalizedò is for hard 

substrate. 
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˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˪ˡˣˠ  

 ˪ˡˣˠˢ ˸ˣ˴ˣ˟˵ˬ ˸˥˞˪ ˸ˣ˩˧ˣ˷ˬ ˢˡ˧ˡˬˢ ˦˶˯ ˸˥˸ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ˭˦˵>5 ;ˬ"˯˧ˮˣˮ˧˟>15 ;ˬ"˯˪ˣˡˠ>30 ;ˬ"˯

˵ˮ˰<30 ˢ˟˷ˣˬ ˪˩ ˢ˪˧˩ˬ "˵ˮ˰" ˢ˴ˣ˟˵ˢ ˶˷˞˩ ˫˧ˮˣ˷ ˪ˡˣˠ ˧˥ˣˣ˦ ˫ˮ˷˧ ˪ˡˣˠ ˸ˣ˴ˣ˟˵˪ ˣˤ ˢ˵ˣ˪˥˟ .˶˵ˣ˯ˢ ˸˩˶˰ˢ ˧˲ ˪˰ ˬ"˯

ˬ ˢ˪ˣˡˠ-30 ˧˴ˢ˪ ˸ˮˬ ˪˰ ,ˢ˶ˣ˞˩˪ .ˬ"˯˸˸˪ ˣˤ ˢ˴ˣ˟˵ ˵˶˲˪ ˨˧˶˴ ,˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˧˪ˡˠ ˸ˣˠ˪˲˸ˢ ˠ- ˣˬ˪ˠ˧ ˶˷˞ ˸ˣ˟˶ ˸ˣ˴ˣ˟˵

 ˪˷ ˪ˡˣˠ ˧˥ˣˣ˦5-10  ˪ˡˣˠˢ ˸ˣ˴ˣ˟˵˪ ˢ˞ˣˣ˷ˢ˟ ˨˩ ˪˩ ˭˦˵ ˣˤ ˪ˡˣˠ ˸˴ˣ˟˵˟ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ ˫˪ˣ˞ .˸ˣ˶˥˞ˢ ˸ˣ˴ˣ˟˵˪ ˢˬˣˡ˟ ˬ"˯

˧ˮ˰ ,ˣˤˬ ˢ˶˸˧ .˫˧˶˧˴ ˫˸ˣ˞ ˪˰ ˭ˠ˧˴ˢ˪ ˫˧˶˸˞ˢ ˸˧˟˶ˬ˟ ˢ˧ˢ˧ ˭˸˧ˮ ˞˪˷ ˸ˣ˶˥˞ˢ ˪˪˩ˬ ˸ˣˮ˦˵ˢ ˸ˣ˟˷ˣˬˢ ˤˣ˥˞ ˞ˣˢ ˧ˤ˩˶ˬ ˭˧

˸˸˪ ˸ˣ˟˧˷˥ ˭˧˞ ˨˩ ˨˶ˣ˴˪ˣ ,˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ-.˶˸ˣ˧ ˸ˣ˪ˣˡˠˢ ˪ˡˣˠˢ ˸ˣ˴ˣ˟˵ ˪˷ ˢ˵ˣ˪˥ˢ 

 ˶˸ˣ˧ ˭˦˵ ˧ˣ˩˧˯ ˸ˣˮ˦˵ ˸ˣ˟˷ˣˬ˪˷ ˨˩ˬ ˸˰˟ˣˮˢ ˢ˧˧˦ˢˬ ˸˪˟ˣ˯ ˸ˣ˟˷ˣˬ ˪ˡˣˠ ˸ˣˠ˪˲˸ˢ ˸˶˧˴˧˪ ˣ˵ ˧˩˸˥ ˸˦˧˷˟ ˷ˣˬ˧˷ˢ

) ˶˵˯˟ ˪˪˩˧ˢ˪Zvuloni et al. 2008ˬ˟ .( ˭˦˵ ˞ˣˢ ˢˤ ˶˵˯˟ ˪˰ˣ˲˟ ˸ˣ˶˲˯ˮˢ ˸ˣˮ˦˵ ˸ˣ˟˷ˣˬ ˪˷ ˧˯˥˧ˢ ˭˵˪˥ :˸ˣ˶˥˞ ˫˧˪˧

 ˶ˣ˧˞ ,˨˩˧˲˪ .ˢ˧˯ˣ˪˩ˣ˞˟ ˧˯˥˧ˢ ˭˵˪˥ˬ9˟  ˸˞ˣ (ˢ˪˰ˬ˪) ˢ˦ˣ˷˲˩ ˫˧˶˦ˣˮˬˢ ˫˧˶˸˞˟ ˫˧ˠˣˬ˪˞ˢ ˧˪ˡˠ ˸ˣˠ˪˲˸ˢ ˸˞ ˠ˧˴ˬ

ˢ˞˶ˮ ˢ˧˦ˢˢ ˭ˣ˵˧˸˟ ˟˷˥˸ˢ˟ .(ˢ˦ˬ˪) ˸ˣ˞˧˴ˬˢ ˸˞ ˶˸ˣ˧ ˟ˣ˦ ˸ˠ˴˧˧ˬˢ ,ˢ˧˦ˢ˪ ˸ˮ˵ˣ˸ˬˢ ˸ˣˠ˪˲˸ˢˢ  ˸ˣ˟˷ˣˬ ˪˷ ˧˯˥˧ˢ ˭˵˪˥˷

.˭ˬ˴˰ ˸ˣ˶˧˲˯˟ ˭˵˪˥ˬ ˪ˣ˲˩ ˸ˣ˥˲˪ ˫˧˶˸˞ˢ ˟ˣ˶˟ ˸ˣˮ˦˵ˢ ˫˧ˠˣˬ˪˞ˢ 

 ˞˪ˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˶˲˯ˬ- ˧˲ ˨˶˰˟ ˪ˣˡˠ ˫˧˲ˮˣ˰ˬ4  ˪˩ ˧˪ˡˠ ˸ˣˠ˪˲˸ˢ ˭˩ ˪˰ .˫˧˲ˮˣ˰ˬˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˶˲˯ˬˬ

˞˪ˢ ˫˧ˠˣˬ˪˞ˢ ˸˴ˣ˟˵˟ ˫˧˪ˡˠˢ ˸ˣˠ˪˲˸ˢ˪ ˢ˟˶ ˢˡ˧ˬ˟ ˢˬˣˡ ˫˧ˠˣˬ˪˞ˢ-˞˶) ˫˧˲ˮˣ˰ˬ ˢˡ˶˲ˢˢ ˪˰ .(˫˧ˬˡˣ˵ˢ ˶ˣ˦˧ˮˢ ˸ˣ˥"ˣˡ ˣ

 ˧˸˷˟ ˫˧˰˲ˣˬ ˫ˢ˪ ˶˷˞ ˫˧ˠˣˬ˪˞ ˫ˮ˷˧ˣ ˱ˮˣ˰ˬˢ ˰˲ˣˬ˟ ˭˧˥˟ˢ˪ ,˫˧˸˧˰˪ ,ˢ˷˵ ˭˦˵ˢ ˪ˡˣˠ˟˷ ˢˡ˟ˣ˰ˢ ˢ˷˵ˬ ˸ˣ˴ˣ˟˵ˢ ˧˸˷ ˭˧˟

.˸ˣ˴ˣ˟˵ˢ 

 ˸ˣˮ˦˵ˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˪˷ ˭˵˪˥˧˶˸˞˟ IUI  ˶˸˞˟ .˫˧˶˥˞ˢ ˶ˣ˦˧ˮˢ ˧˶˸˞˟ ˭˵˪˥ˬ ˶˸ˣ˧ ˪ˣˡˠNR-5  ˪˷ ˭˵˪˥

 ˸ˣ˟˷ˣˬˢ ˢ˧˦ˢˢ ˭ˣ˵˧˸ ˶˥˞˪ .˶ˣ˦˧ˮˢ ˧˶˸˞˟ ˶˸ˣ˧˟ ˪ˣˡˠˢ ˞ˣˢ ˸ˣ˶˥˞ˢ ˪ˡˣˠˢ ˸ˣ˴ˣ˟˵ ˪˷ ˭˵˪˥ˣ ˶˸ˣ˧˟ ˭˦˵ˢ ˞ˣˢ ˸ˣˮ˦˵ˢ

ˬ ˪ˣˡˠ ˸ˣˮ˦˵ˢ ˸ˣ˟˷ˣˬˢ ˪˷ ˭˵˪˥˷ ˢ˞˶ˮ ,˫˧˪ˡˠ ˧˲˪ ˸ˣ˟˷ˣˬ ˸˶˧˲˯˟- 50%  ˶˸˞˟ ˡ˟˪ˬ ,˫˧˶˸˞ˢ ˪˩˟NR-5 ˭˵˪˥ ˣ˟ ,

˩ ˢˮ˷ˢ- 40% ˧˶˸˞˟ .˧ˮˣˮ˧˟ ˪ˡˣˠˬ ˸ˣ˟˷ˣˬˢ ˪˷ ˭˵˪˥˪ ˢˬˣˡ˟ ,IUI ˩ ˢˮ˷ˢ ˢ˧ˢ ˸ˣˮ˦˵ˢ ˸ˣ˟˷ˣˬˢ ˪˷ ˭˵˪˥ ˫˧ˡˣˡ˶ˢ- 75% . 

 ,ˡˣˡ˶ˢ ˢ˶ˣˬ˷ˢ ˶˸˞˟NR-5˩ "˸ˣ˧˵ˮ˰ˢ" ˸ˣ˟˷ˣˬˢ ˪˷ ˭˵˪˥ ,- 5%  ˡ˥˧ .(ˢ˶˧˲˯ˢ ˸˧˧˦ˢ˪ ˭ˣ˵˧˸ˢ ˶˥˞˪) ˸ˣ˟˷ˣˬˢ ˪˪˩ˬ

˟˷ˣˬˢ ˸ˣ˲˧˲˴ ˭˧˟ ˯˥˧˟ ˠ˧˶˥ ˢˤ ˶˸˞ ˨˩ˣ ˡ˥ˣ˧ˬ˟ ˪ˣˡˠ ˥˦˷ ˸ˣ˯˲ˣ˸ "˸ˣ˧˵ˮ˰" ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˢˤ ˶˸˞˟ ,˸˞ˤ ˫˰ ˧ˣ˯˧˩ˣ ˸ˣ

 ˶ˣ˧˞) ˣ˟ ˫˧ˠˣˬ˪˞ˢ˟10 ˡ˟˪ˬ ˫˧˶˸˞ˢ ˪˩˟ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ˣ ˧ˣ˯˧˩ ˭˧˟ ˯˥˧ˢ ˪˰ ˢ˧˯˶ˠ˶ˢ ˣ˵ ˸ˬ˞˸ˢ ,NR 5  ˪˰ ˸ˡˬˣ˰

=0.882R ˢ˟˶ˢ˟ ˪ˣˡˠ ˡˣˡ˶ˢ ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˢ˯ˣ˩ˬˢ ˥˦˷ˢ ˤˣ˥˞ ,˸˪˧˞˟ ˫˧˶˥˞ ˸˧ˮˣ˷ ˧˶˸˞˪ ˢ˞ˣˣ˷ˢ˟ .(

˴ˬˮˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˶˲˯ˬ ˧˲ ˪˰ ˧ˣ˲˴ˢˬ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˪˷ ˭˸ˣ˞˧˴ˬ˪ ˸ˣˡˣ˸ ˸˞ˤˣ ,˫˧˶˦ˬ ˢ˶˷˰ ˨˶ˣ˞˟ ˰˴ˣˬˬ ˰˦˵ˬ˟ ˞

.ˢˤ ˶˸˞˟ ˸ˣ˧˵ˮ˰ 
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˞˟ ˶ˣ˧9 :˥˸˲ˬˢ ˧˲˪ ˫˧˪ˡˠˢ ˸˵ˣ˪˥ .˫˧˶˵˯ˮˢ ˫˧˶˸˞˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˪ˡˣˠ ˸ˣˠ˪˲˸ˢ ˞˟ˢ: Small>5  ;ˬ"˯5  ˬ"˯

>Medium>15  ;ˬ"˯15 > ˬ"˯Large>30  ;ˬ"˯Huge<30 .ˬ"˯ ˧ˤˣ˥˞ ˫ˢ ˫˧˩˶˰ˢ .˶˸˞˟ ˢ˴ˣ˟˵ ˢ˸ˣ˞ˬ ˸ˣ˟˷ˣˬˢ ˨˯ˬ ˫

 ˢ˪˰ˬ˪ï  ˢ˦ˬ˪ ;˸ˣ˶˲˯ˮˢ ˸ˣ˟˷ˣˬˢ ˧˪ˡˠ ˸ˣˠ˪˲˸ˢï  ˣ˵ˢ ˧˩˸˥ ˸˦˧˷˟ ˪ˡˣˠ ˸ˣ˶˧˲˯˪ ˸˧ˮ˟ˣˬˢ ˢ˧˦ˢˢ ˭ˣ˵˧˸ ˶˥˞˪ ˫˧˪ˡˠˢ ˸ˣˠ˪˲˸ˢ

 ˧˲ ˪˰)Zvuloni et al. 2008.( 

Figure B9: Size frequency distribution of coral colonies in the surveyed sites. Size classes are: Small<5 cm; 5 

cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm. Values are percent of the total colonies of each 

coral type at each site. Top ï size frequency distribution of counted coral colonies; bottom ï the coral size 

frequency distribution after correction of the bias of size counts in line transects (Zvuloni et al., 2008). 
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Figure B10: Stony coral cover versus the number of stony coral colonies in an average 10-meter transect at 

the surveyed Eilat reef sites. 
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 ;ˬ"˯Huge<30 .ˬ"˯  

Figure B 11: Top: Changes in average relative size fraction of Eilat coral colonies (corrected for transect 

based count biasduring the monitored period. Bottom: Average coral density (per square meter) by size 

class in Eilat, calculated from transect count data and corrected for size bias. Size groups are: Small<5 cm; 5 

cm <Medium< 15 cm; 15 cm <Large< 30 cm; Huge>30 cm.  
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.ˢ˧˥ ˫˧ˠˣˬ˪˞ ˸˟˷ˣˬ ˪˩ ˪˷ ˥˦˷ˢ 

Figure B 21: The Live Tissue Index (LTI) for corals in the surveyed sites. The LTI is the site average of the 

percent area of live/healthy coral tissue for each living colony. 
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Figure B 31: Changes in the state of coral colonies over time according to the average percentage of living 

coral tissue (LTI)  from all sites over the monitored period.  

 

˭ˣˣˠˬ ˫˧ˮ˧ˬ  

˨˶˰ˣˬ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ  ˡˡˬ ˧˲˪Shannon-Wiener )ôH( ˰ ˸ˮ˩˸ ˧ˡ˧ ˪EstimateS )Colwell, 2005( ˭ˣˣˠˬ ˟˷ˣ˥ˬ ˣˤ ˢˮ˩˸˟ .

˞˪ ˫˧ˮ˧ˬˢ ˸ˣ˟˷˥˸ˢ ˨ˣ˸ ,ˢ˷˰ˮ˷ ˧˪ˬ˧˯˵ˬˢ ˫˧˩˸˥ˢ ˶˲˯ˬ ˪˰ ˸˩ˬ˯ˮˢ ˢ˩˶˰ˢ ˸˪˟˵˪ ˡ˰ ˨˸˥ ˪˩ ˧ˮˣ˸ˮ ˸˶˧˟˴ ˧ˡ˧ ˪˰ ˶˸

ˢ ˥"ˣˡ˟ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ ˸˩˶˰ˢ˪ ˫˧˩˶ˡ˟ ˦˶ˣ˲ˬ ˭ˣ˧ˡ ˣ˞˶) ˫˧˶˧ˡˮ ˫˧ˮ˧ˬ˟ ˶ˣ˦˧ˮ2006 ˸ˣ˞˴ˣ˸ˢ .(ˢ˩ ˸ˣˮ˸˧ˮ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ ˸˩˶˰

 ˧˟ˣ˷˧˥ˣ ˣ˵ˢ ˧˩˸˥ ˧ˮˣ˸ˮ ˪˰ ˨ˬ˸˯ˢ˟ ˣ˸ˣˬ˪˷˟ ˶˸˞ ˪˩ ˶ˣ˟˰EstimateS . 

 ˫˧ˡˡˬ ˭˧˟ ˣ˷˰ˮ˷ ˸ˣ˞ˣˣ˷ˢ˟ .˫˧˩˸˥˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˶˲˯ˬ ˪˰ ˯˯ˣ˟ˬˢ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ˟ ˷ˣˬ˧˷ ˢ˷˰ˮ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸˟

˶˰ ˧˩ ˞˴ˬˮ ˸ˣ˟˷ˣˬ ˶˲˯ˬ ˸ˬˣ˰˪ ˫˧ˠˣˬ˪˞ ˪˷ ("˥˦˷") ˶˟˦˴ˬ ˨˶ˣ˞ ˪˰ ˫˧˯˯ˣ˟ˬˢ ˦˰ˬ ˢˣ˟ˠ ˢ˶˧˲˯ ˪˰ ˯˯ˣ˟ˬˢ ˡˡˬˢ ˨

.˥˦˷ ˪˰ ˯˯ˣ˟ˬˢ ˨˶˰ˢˬ 

 ˡˡˬ ˧˲˪ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬShannon-Wiener ˟ ˶ˣ˧˞) ˶ˣ˦˧ˮˢ ˧˶˸˞ ˭˧˟ ˢˮˣ˷14 .( ˡˡˬ˷ ˭ˣˣ˧˩ˬShannon-Wiener  ˡ˞ˬ ˰˲˷ˣˬ

) ˸ˣˡ˧˥˞ˢ ˸ˡ˧ˬˬevenness˫˧ˮˣ˷ ˫˧ˠˣ˯ˬ ˫˧ˠˣˬ˪˞ ˪˷ (,˫˧˶˧ˡˮ ˫˧ˮ˧ˬ ˪˷ ˫˶ˡ˰ˢ ˣ˞ ˫˸ˣ˞˧˴ˬˬ ˫ˠ ˣˬ˩ ,  ˞˴ˬˮ ˢˣ˟ˠ ˭ˣˣˠˬ

.ˢ˪ˣˡˠ ˸ˣ˧ˬ˸˩ˢ ˫ˢ˟ ˫˧˶˸˞˟ ˞˴ˬˮ ˶˸ˣ˧˟ ˨ˣˬˮˢ ˭ˣˣˠˬˢ ˢˮ˷ˢ ˫ˠ  ˶˸˞˟IUI-5 ,2.46Hô= ˧˶˰ˤˬˢ ˨˶˰ˢˬ ˨ˣˬˮ ˦˰ˬ ˢ˧ˢˣ ,

˸ˬˡˣ˵ˢ ˢˮ˷˟ ˣ˟ ˡˡˬˮ ˶˷˞˶˸ˣ˧˟ ˢˣ˟ˠˢ ˭ˣˣˠˬˢ . ˟˷ˣ˥ ˢˮ˷ˢ ˶ˣ˟˰  ˶˸˞IUI-15 ,H'=2. 9,  ˢˮ˷˟ ˧˟˶ˬˢ ˨˶˰ˢˬ ˢˣ˟ˠ ˦˰ˬ

 ˢ˧ˢ˷) ˸ˬˡˣ˵ˢH'=2.89  ˶˸˞˟NR-10(.  

 ˢˡ˟˰ˬˢ ,˞"˞˴˵ ˧˶˸˞˟10 x-15 ˢ˶ˣˬ˷ˢˣ ,10  ˪˩˪ ˰˴ˣˬˬˢ ˨˶˰˩ ˟˷ˣ˥ˬˢ "˸˪˧˞ ˸ˣ˧ˮˣ˷ ˰˴ˣˬˬ"ˬ ˢˣ˟ˠ ˭ˣˣˠˬ ˞˴ˬˮ

 ˢ˶ˣˬ˷ˢ ˫˧˶˸˞˟ˣ ˫˧˶˸˞ˢ5 x-20 ˢˡ˟˰ˬˢˣ ,5  ˢˮ˷˟ ˫ˠ ˢ˞˴ˬˮ ˣˤ ˸˧ˮ˟˸ ˫˧˶˸˞ˢ ˢˮˣˬ˷ ˪˩ ˶ˣ˟˰ ˰˴ˣˬˬˢ ˭ˬ ˨ˣˬˮ ˭ˣˣˠˬˢ ˢ˧ˢ
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˟ ˶ˣ˧˞14˫˧ˠˣˬ˪˞ ˪˷ ˫˧ˠˣ˯ˢ ˭ˣˣˠˬ :  ˡˡˬ ˧˲˪Shannon-Wiener ˨˶˰ˣˢ˷ ˧˲˩  ˢˮ˷ˢ ˸ˮ˩˸ ˧ˡ˧ ˪˰ ˶˸˞ ˪˩ ˶ˣ˟˰EstimateS 

)Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS .(.˫˧˶˸˞ˢ ˪˩˪ ˰˴ˣˬˬˢ ˨˶˰ˢ ˭ˬˣ˯ˬ ˣ˵˟ 

Figure B 41: The Shanon-Wiener diversity index of coral taxa estimated this year for each site by the 

EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). The thin line marks the average 

of all monitored sites. 

 

 ˞˴ˬˮ ˨˩ .˧ˮ˧˧˲˞ ˫˴ˬˣ˴ˬ ˫˧˩˶˰ ˥ˣˣ˦˟ ˡ˧ˬ˸ ˞˴ˬˮ ˨˞ ,ˡ˶˧ˣ ˢ˪˰ ˫˧ˮˣ˷ˢ ˫˧˶˸˞˟ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ ˡˡˬ ˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˨˷ˬ˟

˩ ˨˶ˡ˟˷ ˶ˣ˧˞) ˶˸ˣ˧ ˫˧˵ˣˬ˰ˢ ˫˧˶˸˞˟ ˶˷˞ˬ ˨ˣˬˮ ˫˧˶˦ˬ ˢ˷˧ˬ˥ ˵ˬˣ˰˟ ˫˧˶˸˞˟ ˭ˣˣˠˬˢ ˡˡˬ ,˧˲˶ˠˣ˞˧ˠ ˫ˣ˵˧ˬ ˪˩ ˶ˣ˟˰ ˪˪

˟15 ˫˧˶˸˞˟ .(Katza-20 ,NR-10 x-IUI-15 ˢ˧ˢ  ˡˡˬShannon-Wiener  ˸ˣˮ˷ ˪˩˟ ˦˰ˬ˩ ˰˴ˣˬˬˢ ˭ˬ ˢˣ˟ˠ ˫˧ˠˣˬ˪˞ˢ ˭ˣˣˠˬ˪

 ˫˧˶˸˞˟ˣ ,˶ˣ˦˧ˮˢIUI-5 x- NR-20 ˬˬˢ ˭ˬ ˨ˣˬˮ ˢ˧ˢ ˡ˧ˬ˸ ˶˸˞˟ ˫ˠ .˰˴ˣNR-5 .˰˴ˣˬˬˢ ˭ˬ ˨ˣˬˮ ˟ˣ˶˪ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ 

 ˪˷ ˭ˣˣˠˬˢ ˡˡˬShanon-Wiener  "˸˪˧˞ ˸ˣ˧ˮˣ˷"˟ ˟˷ˣ˥ˬˢ ˫˧˶˸˞ˢ ˪˩ ˰˴ˣˬˬ˩ ˣˮ˧˞ˣ ˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˨˶ˣ˞˪ ˦˰ˬ ˨˞ ˢˮ˸˷ˬ

 ˧˸ˬˠˬ ˧ˣˮ˧˷ ˠ˧˴ˬ˟ ˶ˣ˧˞)15 ,˭˧ˬ˧ˬ.( ) ˢˮ˷ˢ ˰˴ˣˬˬˢ ˡˡˬˢ ˨˶˰2.75.( 

 

 ˧˲ ˪˰ ˭ˣˣˠˬˢ ˡˡˬShannon-Wiener x˪) ˫˧ˮ˧ˬˢ ˶˷ˣ˰ ˸˞ ˭ˢ ˭ˣ˟˷˥˟ ˥˵richness) ˸ˣˡ˧˥˞ˢ ˸ˡ˧ˬ ˸˞ ˭ˢˣ (evenness (

˫˸ˣ˥˩ˣˮ ˪˰ ˫ˠ ˪˵˷ˬ ˫˷ ˨˩ˣ ,˶ˤ˲ˬ˟\˪ ˟ˣ˦ ˢˤ ˡˡˬ .˫˧˶˧ˡˮ ˫˧ˮ˧ˬ ˪˷ ˫˶ˡ˰ˢ ˫˪ˣ˞ ,˫˧˶˸˞ ˭˧˟ ˣ˞ ˫˧ˮ˷ˢ ˭˧˟ ˢ˞ˣˣ˷ˢ ˫˷

 ˭˧˞ ˧˶˲˯ˬˢ ˣ˩˶˰˪˸ˣ˰ˬ˷ˬ ˧˷ˬˬ˸ ˡˡˬ˷ ˡ˟˪ˬ ˫˧˩˶˰ˢ ˷˶˲ˢ ˪˷ ˣ˸ˣ˰ˬ˷ˬ ˢˬ ˸˰ˡ˪ ˢ˷˵ ˨˩ . ˢˣ˟ˠ"˶˸ˣ˧ ˟ˣ˦" ˨ˣˬˮ ˡˡˬˬ ,

˶˸ˣ˧ ˪ˣˡˠ ˭ˣˣˠˬ ˪˰ ˰˧˟˴ˬ ˞"ˤ˨˩˧˲˪ ., ˸ˮ˥˟ˮ  ˭ˣˣˠˬˢ ˸˧˧ˠˣ˯˸ˣ˰˴ˬ˞˟ ˫ˠ ) ˢ˶˧˟˴ ˸ˣˬˣ˵˰rarefaction˫˧ˠˣ˯ ˪ˣˬ ˫˧˦˶˲ ˪˷ (. 
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˟ ˶ˣ˧˞15 ˡˡˬ ˧˲˪ ˫˧ˠˣˬ˪˞ ˪˷ ˫˧ˠˣ˯ˢ ˭ˣˣˠˬ :Shannon-Wiener ˨˶˰ˣˢ˷ ˧˲˩  ˶˸˞ ˪˩ ˶ˣ˟˰ ˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˪˩˟ ˸ˮ˩˸ ˧ˡ˧ ˪˰

EstimateS )Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS .( ˢˬ˶ˠ˞˧ˡ˟ˣ ,˵ˡ ˶ˣ˥˷ ˣ˵˟ ˭˸˧ˮ ˫˧˶˸˞ˢ ˪˩˪ ˰˴ˣˬˬˢ ˨˶˰ˢ

.˭˧ˬ˧ˬ 

Figure B 51: The Shanon-Wiener diversity index of coral taxa estimated for each site over time by the 

EstimateS software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS). The thin black line marks the 

average of all monitored sites and is also given in the right-hand diagram. 

 

˸˧˷ˬˬ ˸ˣ˰ˬ˷ˬ ˸˪˰˟ ˢˮˣˬ˸ ˸ˣ˞˶ˬ ˢ˶˧˟˴ˢ ˸ˣˬˣ˵˰  ˪˩˩ ,˶˸ˣ˧ ˢ˪ˣˡˠ ˸ˣˡ˧˥˞ˢ ˨˩ ˶˸ˣ˧ ˢ˪ˣ˪˸ ˢˬˣ˵˰ˢ˷ ˪˩˩ .˶˸ˣ˧

 ˞˧˷˷˸ˣ˧ ˧˵˲ˣ˞ ˢˬˣ˵˰ˢ ˱ˣ˯˷ ˪˩˩ˣ ,˶˸ˣ˧ ˪ˣˡˠ ˫˧ˮ˧ˬˢ ˶˷ˣ˰ ˨˩ ˶˸ˣ˧ ˢˣ˟ˠ ˢˬˣ˵˰ˢ ˸˞ ˢ˴ˬˬ ˫ˣˠ˧ˡˢ ˳ˬ˞ˬ ˧˩ ˢ˞˶ˮ ˨˩ ˶

.˫ˠˡˮˢ ˥˦˷ˢ ˪˷ ˪˞˧˴ˮ˦ˣ˲ˢ  ˸ˮ˷˟ ˢ˸˷˰ˮ ˢ˶˧˟˴ˢ ˸ˣˬˣ˵˰ ˪˰ ˢ˸˰˲˷ˢˣ ˫ˣˠ˧ˡ˪ ˳ˬ˞ˬ ˸˲˯ˣ˸ ˪˷ ˢˮ˧˥˟2013  ˥"ˣˡ ˣ˞˶)

 ˸ˮ˷˪ ˶ˣ˦˧ˮˢ2013.( 

 ˭˧˟ ˢ˞ˣˣ˷ˢ˟ ˭ˬ ˢ˶˧˟˴ˢ ˸ˣˬˣ˵˰˸˞ˢ ˶ˣ˧˞) ˫˧ˮˣ˷ˢ ˫˧˶˟16 ˶˸˞ˢ ˧˩ ˸ˣ˞˶˪ ˭˸˧ˮ (IUI-5 ˪˰˟ ˫ˠ  ˶˸ˣ˧˟ ˢ˩ˣˬˮˢ ˸˪˥ˣ˸ˢ

 ˪˷˫˧ˠˣˬ˪˞ ˧ˠˣ˯ ˣ˪˧˞ˣ , ˶˸˞NR-10  ˪˰˟˶˸ˣ˧˟ ˢˢˣ˟ˠˢ ˸˪˥ˣ˸ˢ ˶˸ˣ˧˟ ˢ˪ˣ˪˸ˢ ˢ˶˧˟˴ˢ ˸ˬˣ˵˰ˣ ˸˞ ˫˧ˬ˞ˣ˸ ˢ˪˞ ˫˧˞˴ˬˬ .

˷ ˭ˣˣˠˬˢ ˡˡˬˬ ˸˪˟˵˸ˬˢ ˢˮˣˬ˸ˢ ˪Shannon-Wiener . 

 ,˶˸ˣ˧˟ ˪ˣˡˠˢ ˫˧ˠˣˬ˪˞ˢ ˶˷ˣ˰36  ˶˸˞˟ ˢˮ˷ˢ ˞˴ˬˮ ,˫˧ˠˣˬ˪˞ ˧ˠˣ˯KATZA-10 ˶˸˞˟ ˣ˪˧˞ˣ ,IUI-5  ˨˯˟ ˢˮ˷ˢ ˣ˞˴ˬˮ

 ˪˩ˢ24  ˢˮ˷ˢ ˣ˞˴ˬˮ ˣ˧ˡ˥˧ ˫˧˶˸˞ˢ ˪˩˟ .˫˧ˠˣˬ˪˞ ˧ˠˣ˯44 .˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˫˧ˠˣ˯ 
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˞˟ ˶ˣ˧16 ˶˲˯ˬ ˪˷ ˢ˶˧˟˴ ˸ˣˬˣ˵˰ :˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯   ˸ˮ˩˸ ˧ˡ˧ ˪˰ ˣ˟˷ˣ˥˷ ˧˲˩ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ ˪ˣˬEstimateS )Colwell, 2005 ;

http://viceroy.eeb.uconn.edu/EstimateS.˶˸˞ ˪˩˟ ( 

Figure B 61: Rarefaction curves of taxa richness based on colony counts, calculated with the EstimateS 

software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS) for each site.  

 

˧˩ ˢ˞˶ˮ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˧ˡ˧ ˪˰ ˣ˲˯˞ˮ ˶˷˞ (˸ˣ˟˷ˣˬ ˸˶˧˲˯) ˭ˣˣˠˬˢ ˧ˮˣ˸ˮ ˪˩ ˪˷ ˫˧ˮ˷ˢ ˭˧˟ ˢ˞ˣˣ˷ˢ˟  ˫˧ˮ˷ˢ ˭˧˟ ˫˧˪ˡ˟ˢˢ

ˣ˷"˟ ˫˧ˠˣˬ˪˞ˢ ˶˷ˣ˰ ˸˞ ˢ˴ˬˬ ˦˪˥ˢ˟ ˧˪˪˩ˢ ˫ˣˠ˧ˡˢ ˳ˬ˞ˬˣ ˫˧ˮ˦˵ ˢ˧ˢ ˢˮ˷ˢ ˞˴ˬˮ˷ ˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯ ˶˷ˣ˰ ."˸˪˧˞ ˸ˣ˧ˮ44 

 ˸ˬˣ˰˪)41  ˶ˣ˧˞ ,˸ˬˡˣ˵ˢ ˢˮ˷˟˟17 .( 

 ˪˰ ˯˯˟˸ˢ˟ ,"˸˪˧˞ ˸ˣ˧ˮˣ˷"˟ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˸ˣ˞ˬ ˷ˬ˥ˣ ˱˪˞ ˪˷ ˸˧˞˶˵˞ ˢ˶˧˲˯˟ ˪˟˵˸ˢ˪ ˧ˣ˲˴ˢ ˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯ ˶˲˯ˬ

 ˸ˮ˷ ˤ˞ˬ ˵ˢ˟ˣˬ ˭˲ˣ˞˟ ˢ˸ˮ˸˷ˢ ˞˪ ,ˢ˶˧˟˴ˢ ˸ˣˬˣ˵˰2004 ˫˧ˠˣ˯ˢ ˶˲˯ˬ ˢˮ˷ˢ . ˪˰ ˡˬ˰ ˧ˣ˲˴ˢ40.9 ˫˧ˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˢ˧˪˰ ,

 ˶ˣ˧˞) ˢˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˮ˷ ˪˷ ˨˶˰˪ ˢˬˣˡˣ ,˸ˣˮˣ˶˥˞ˢ˟17.( 
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˞˟ ˶ˣ˧17 : ˢ˪˰ˬ˪ï  ˶˲˯ˬ ˪˷ ˢ˶˧˟˴ ˸ˣˬˣ˵˰˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯   ˸ˮ˩˸ ˧ˡ˧ ˪˰ ˣ˟˷ˣ˥˷ ˧˲˩ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ ˪ˣˬEstimateS 

)Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS ˤ˞ˬ ˢˮ˷ ˪˩˟ "˸˪˧˞ ˸ˣ˧ˮˣ˷" ˶ˣ˟˰ (2004.  ˢ˦ˬ˪ï  ˧ˠˣ˯  ˶˲˯ˬ

 ˸˶˧˲˯˟ ˪˟˵˸ˢ˪ ˧ˣ˲˴ˢ ˫˧ˠˣˬ˪˞ˢ1500  ˸ˮ˷ ˤ˞ˬ "˸˪˧˞ ˸ˣ˧ˮˣ˷"˟ ˸ˣ˟˷ˣˬ2004.ˢ˶˧˟˴ˢ ˸ˣˬˣ˵˰ ˪˰ ˯˯ˣ˟ˬ , 

Figure B 71: Rarefaction curves of taxa richness based on colony counts, calculated with the EstimateS 

software (Colwell, 2005 ;http://viceroy.eeb.uconn.edu/EstimateS) for the ñEilat Reefsò since 2004. Bottom ï 

the expected number of stony coral taxa per 1500 random coral coloniesin the ñEilat Reefsò since 2004 based 

on the rarefaction curves.   

 

 ˶˸ˣ˧˟ ˫˧˴ˣ˲ˮˢ ˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯ ˫˧˶˷˰"˸˪˧˞ ˸ˣ˧ˮˣ˷"˟ ˫˧ˮ˸˧ˮ ˟ ˶ˣ˧˞˟18  ˪˪˩˪ ˯˥˧˟ ˢ˪˞ ˫˧ˠˣ˯ ˪˷ ˧ˣ˯˧˩ˢ ˤˣ˥˞ ˧˲˪

 ˫˧ˠˣˬ˪˞ˢ) ˢˮ˷ˢ ˣ˞˴ˬˮ˷2018 .( ˧ˠˣˬ˪˞Acropora  ˢˮ˷ˢ ˣ˯˲˸ˣ ,˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˶˸ˣ˧˟ ˳ˣ˲ˮˢ ˠˣˬ˪˞ˢ ˫ˮ˧ˢ21.6%  ˪˪˩ˬ

ˣˬ˪˞ˢ ˥˦˷ˬ ˰˟˶˩ ˣˣ˧ˢ ˢ˪˞ ˫˧ˠˣˬ˪˞ .˫˧ˠˣˬ˪˞ˢ ˥˦˷ ˸ˮ˷˪ ˡ˰ˣ ˶ˣ˦˧ˮ˪ ˸ˣˮˣ˷˞˶ˢ ˫˧ˮ˷˟ ˫˧ˠ2009 ˫˧ˮ˷˟ˣ ,2010-2014 

 ˧ˠˣˬ˪˞ ˪˷ ˫˧ˠˣˬ˪˞ˢ ˥˦˷ ˤˣ˥˞ ˢ˪ˣ˰ ˟ˣ˷ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ .˸˧˷˧ˬ˥˪ ˫˵˪˥ ˡ˶˧ Acropora  ˧ˠˣˬ˪˞˷ ˱˞ ˪˰ .˸˪˧˞ ˸ˣ˧ˮˣ˷˟

Acropora  ,˶˸ˣ˧˟ ˫˧˴ˣ˲ˮˢ ˫ˮ˧ˢ˸ˣˮˣˣˠˬ ˸˪˧˞˟ ˫˧ˠˣˬ˪˞ˢ ˸˶˟˥ ˣˬ˪˞ˢ ˧ˠˣ˯ ˟˩˶ˢ˟ ˫˧˧ˣˮ˧˷ˢ .ˢ˟˧˴˧ˣ ˸˪˧˞˟ ˫˧˴ˣ˲ˮˢ ˫˧ˠ

ˣ ˫˧˪ˣˡˠ ˫ˮ˧˞ ˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˨˶ˣ˞˪˫˧ˣˣˢˬ ˶˸ˣ˧˟ ˫˧˴ˣ˲ˮˢ ˫˧ˠˣˬ˪˞ˢ ˫˧˶˷˰ ˩ ˢˮ˷ˢ- 91%  (ˢˡ˧ˡˬˢ ˦˶˯ ˪˰ ˡˡˬˮ ˨˶ˣ˞ ˧˲˪)

 .˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˧ˮˣ˸ˮ˪ ˫˧ˬˣˡ ˢ˪˞ ˫˧ˮˣ˸ˮ .˸˪˧˞˟ ˫˧ˠˣˬ˪˞ˢ ˪˪˩ˬ 

 ˤ˞ˬ2017 ˟ ˣ˷˰ˮ ˫˧ˠˣˬ˪˞ˢ ˠˣˣ˧˯˸˪˧˞˟ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˪˷  ˫˧˧ˣˮ˧˷˪ ˫˞˸ˢ˟ ˣ˪˞ ˫˧ˮ˷˟ ˫˧ˠˣˬ˪˞ˢ ˸˧˧ˬˣˮˣ˯˵˦˟ ˣ˷˰ˮ˷

 ˠˣˬ˪˞ˢ ˪˷ˬ˪ ˨˩ .˸ˣˮˣ˶˥˞ˢDipsastrea  ˸ˣˬˡˣ˵ˢ ˫˧ˮ˷˟ ˞˶˵ˮFavia ˢˮˣ˩ˬˢ ˠˣˬ˪˞ˢˣ ,Paramontastrea  ˫˧ˮ˷˟ ˨˧˧ˣ˷

 ˠˣ˯˪ ˸ˣˬˡˣ˵Favites ,˪˧˟˵ˬ˟ .˸˶˥˞ ˢ˴ˣ˟˵˟ ˪˪˩ˮ ˨˞ ˸ˣˬˡˣ˵ ˫˧ˮ˷˟ ˶˩ˣˬ ˢ˧ˢ˷ ˱˞ ˪˰ ˷ˡ˥ ˫˧ˠˣˬ˪˞ ˠˣ˯ "˱˯ˣˮ"˷ ˞˴ˣ˧ ˨˩ .

˶˲˯ˬ  ˸˴ˣ˟˵ ˪˷ ˫˧ˠˣˬ˪˞ˢFavites  ˨ˣˬˮˢ˪˞ ˫˧˧˸ˮ˷˟ .˷ˡ˥ ˯ˣ˦˦˯˪ ˣ˩ˤ ˸ˣ˟˷ˣˬˢ ˭ˬ ˵˪˥˷ ˭ˣˣ˧˩ˬ ˸ˣˬˡˣ˵ ˫˧ˮ˷˟ ˶˷˞ˬ 
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ˣ˧˞˟ ˶18: ˫˧˶˷˰  ˫˧ˠˣˬ˪˞ˢ ˸ˮ˷˟ ˢ˴ˣ˲˸ˢ ˶ˡ˯ ˧˲˪ ˫˧˶ˡˣ˯ˬ ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸˟ ˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˶˸ˣ˧˟ ˫˧˴ˣ˲ˮˢ2018 ˫˧ˮ˸˧ˮ ˢ˪˰ˬ˪ .

˧˶˷˰ˢ ˢ˦ˬ˪ˣ ˶˸ˣ˧˟ ˫˧˴ˣ˲ˮˢ ˫˧ˠˣˬ˪˞ˢ ˸˶˷˰ ˨˶ˣ˞ ˨˯ ˨ˣ˸ˬ ˶˟˦˴ˬˢ ˫˩˶ˣ˞ ˰˴ˣˬˬ˩ ˟˷ˣ˥ˬ ˫˧ˠˣˬ˪˞ˢ ˪˷ ˫˵˪˥ .ˢ˧ˮ˷ˢ ˢ

.˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˣ˵ˢ ˧˶˵˯˟ ˡˡˬˮˢ ˫˧ˠˣˬ˪˞ˢ 

Figure B18: The twenty most abundant coral taxa in the reefs of Eilat during the monitoring period, 

arranged according to their abundance in 2018. At the top are the ten most abundant corals and below are 

the next ten. The fraction percent is the average accumulated length of a coral taxa out of the total coral 

length measured in line transect surveys of the Eilat reefs. 

 

˪˟˦˟ ˢ3 ˣˬ˪˞ˢ ˧ˠˣ˯ ˫˧˶˷˰ ˸˞ ˢˠ˧˴ˬ ˤˣ˥˞ ˫˷˶ˮ ˣˤ ˢ˪˟˦˟ .˶˸˞ ˪˩˟ ˫ˢ˪˷ ˧ˣ˯˧˩ˢ ˧ˤˣ˥˞ ˸˞ˣ ˶ˣ˦˧ˮˢ ˧˶˸˞˟ ˫˧˴ˣ˲ˮˢ ˫˧ˠ

˟ ˶ˣ˧˞ ˪˷ ˢ˴ˣ˲˸ˢ ˱˶ˠ˟ ˶˷˞ˬ ˢˮˣ˷ ˭˞˩ ˫˧ˠˣˬ˪˞ˢ ˸˰˲ˣˢ ˶ˡ˯ ˨˩ˣ ˣ˵ˢ ˧˩˸˥˟ ˡˡˬˮˢ ˥˦˷ˢ ˨˯ˬ ˧ˣ˯˧˩ˢ18. 
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         Averages Average 

 

Katza 
10 

Katza 
20 NR 5 NR 10 NR 20 IUI 5 IUI 10 IUI 15 Katza NR IUI Eilat 

Acropora 5.99 5.35 6.98 2.37 7.58 3.62 3.80 3.54 5.67 5.44 3.67 4.90 

Stylophora 2.85 3.65 1.92 0.48 1.30 3.46 1.64 2.99 3.25 1.17 2.54 2.29 

Montipora 3.61 3.21 1.37 0.17 7.66 0.34 0.52 1.36 3.41 3.05 0.73 2.28 

Echinopora 1.69 2.21 6.87 1.53 2.39 0.17 0.26 0.40 1.95 3.33 0.28 1.94 

Lobophyllia 0.25 0.50 11.76 0.04 0.14 0.00 0.08 0.09 0.38 3.39 0.06 1.61 

Cyphastrea 1.95 1.71 1.23 0.15 3.50 1.81 0.76 0.83 1.83 1.59 1.06 1.49 

Goniastrea 1.53 0.71 4.85 0.62 1.08 1.69 0.14 0.16 1.12 1.97 0.56 1.35 

Porites 0.75 1.61 0.37 0.39 2.83 0.13 0.85 0.84 1.18 1.22 0.65 0.97 

Dipsastrea 0.41 0.37 0.91 0.32 0.52 2.59 1.27 0.44 0.39 0.55 1.36 0.85 

Paramontastrea 0.65 1.59 0.09 0.07 1.07 0.43 1.15 0.56 1.12 0.42 0.77 0.70 

Leptastrea 0.66 1.02 1.07 0.05 0.34 0.68 0.42 0.62 0.84 0.44 0.55 0.61 

Platygyra 0.60 0.44 0.07 0.30 0.29 0.91 0.24 0.29 0.52 0.23 0.44 0.39 

Pavona 0.56 1.65 0.16 0.02 0.54 0.00 0.06 0.06 1.10 0.24 0.04 0.38 

Pocillopora 0.21 0.07 0.87 0.33 0.14 0.11 0.26 1.00 0.14 0.42 0.45 0.37 

Turbinaria 0.55 0.51 0.39 0.00 0.24 0.38 0.00 0.72 0.53 0.19 0.32 0.35 

Millepora 0.01 0.18 0.10 0.01 0.09 0.48 1.06 0.75 0.10 0.06 0.81 0.34 

Favites 0.25 0.15 0.34 0.18 0.77 0.58 0.14 0.13 0.20 0.43 0.26 0.32 

Psammocora 0.39 0.84 0.15 0.07 0.46 0.00 0.25 0.08 0.62 0.23 0.13 0.28 

Plesiastrea 0.40 0.20 0.06 0.00 0.38 0.37 0.36 0.29 0.30 0.15 0.34 0.26 

Mycedium 1.23 0.05 0.70 0.00 0.00 0.00 0.00 0.00 0.64 0.20 0.00 0.25 

Stony corals 26.75 28.46 43.81 8.46 33.31 18.46 14.39 18.48 16.75 27.61 26.90 24.01 

 

 ˢ˪˟˦3˟:  ˧˲˪) ˫˧˴ˣ˲ˮˢ ˫˧ˠˣˬ˪˞ˢ ˫˧˶˷˰ˤˣ˥˞ ˶ˣ˦˧ˮˢ ˥˦˷˟ (˧ˣ˯˧˩,  .˶ˣ˦˧ˮˢ ˧˶˸˞ˬ ˡ˥˞ ˪˩˟ ˫ˢ˪˷ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞ˣ 

Table B3: The twenty most abundant corals (% cover) in the monitored area and their average cover in each 

site as a percent of the total transect length at each site.  
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˸˧ˮˣ˷ˢ ˭˥˪ˣ˷  

 

 ˸ˣˬˡˣ˵ ˸ˣˡˣ˟˰˟ ˶˸ˣ˧˟ ˡˬ˪ˮˢˣ ˶˸ˣ˧˟ ˢ˞˶ˮˢ ˣ˸ˣ˧ˢ˟ ˢ˪ˣˡˠ ˸ˣ˟˧˷˥ ˣ˪ ˶˷˞ ,˸˧ˮˣ˷˟ ˧ˡˣ˥˧˧ ˶ˣˤ˞ ˢˣˣˢˬ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷

 ˸˶ˣˬ˷ ˪˷ ,˫˧˶˵˟ˬ˪ ˶ˣˠ˯ˢ ,˧ˬˣ˶ˡˢ ˢ˵˪˥˟ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˶˵˯ˮ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ .˸˪˧˞˟ ˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷ ˸˞ ˣ˶˵˯˷

ˣ˥ ˫˧˪˲˷ˬ ˰˲˷ˣˬ ˣ˸ˣ˧ˢ˟ ,"˸˧ˮˣ˷ ˸ˬˡ˧˵" ˧˶ˣˤ˞˟ ˫˪ˣ˩ ˫˧˧ˣ˴ˬˢ ,˸˧ˮˣ˷˟ ˶ˣ˦˧ˮˢ ˧˶˸˞ ˶˞˷ˬ ˣ˸ˣˢˬ˟ ˢˮˣ˷ ˶˸˞ ˣˢˤ .ˠˣˬ˪˞ ˱

 ˸˶˧ˠ˯ ˧˩ ˫˞ ,˦˧˷ ˧˪˩ˣ ˫˧˟ ˫˧˲˴ˢ ˫˧˴˲˥ ,˫˧˶˵˟ˬ ˧ˡ˧ ˪˰ ˸˧˯˧˲ ˢ˰˧ˠ˲˪ ˶˸ˣ˧˟ ˱ˣ˷˥ ˫ˠ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ .˸ˣ˶˰˯ˬˣ ˫˧˧ˮˣ˴˧˵

 ˭˧˦˵ˬ ˫˧˶˵˟ˬ˪ ˢ˶ˣˬ˷ˢ ˪˷ ˧ˬˣ˶ˡˢ ˢ˵˪˥ .ˣ˪˪ˢ ˸ˣ˰˲˷ˢˢ ˸˞ 

 ˶˟ˬ˦˲˯˟ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˧ˡ˧ ˪˰ ˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬˢ ˥ˤˬ˟ ˸˧ˠˣ˪ˣ˶ˣ˞˦ˬˢ ˢˡ˧ˡˬˢ ˸ˮ˥˸ ˪˷ ˢ˸ˬ˵ˢ ˫˰2006  ˭˸˧ˮ

 ˰ˡ˧ˬ ˱˧˯ˣˢ˪ ˨˩ˣ (˫ˣ˶ˡ ˭ˣˣ˧˩ˬ ˢ˵ˤ˥ ˥ˣ˶˟ ˸ˣˮ˧˧˲ˣ˞ˬ ˟ˣ˶˪ ˳˶˲ˬ˟ "˸ˣ˶˰˯") ˭ˮˣˣ˧˩ˣ ˸ˣ˥ˣ˶ˢ ˸ˬ˴˰ˣ ,˪˲˷ˢˣ ˸ˣ˞ˠˢ ˶˥˞ ˟ˣ˵˰˪

˴˸ ˷ˣ˶˧˲˪ ˶˟˰˟ ˶˯˥ ˢ˧ˢ˷ ˸ˮ˷˟ ˣ˪˥ˢ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˧˶˵˯ .˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˪ ˸ˣ˰ˠˣˮˢ ˸ˣ˧˲2007. 

 

˶˩˧ˮ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˪˷ ˢˮˣ˷ˢ ˣ˧˲ˣ˞, ˶˸˧ˢ ˭˧˟,  ˸˧˸˷˸ˢ ˧ˠˣ˯ ˸ˣˠ˪˲˸ˢ˟˷ ˟˶ ˸˞ ˢˣˣˢˬ ˡ˩ˣ˪ˬ ˸˧ˮˣ˷ ˰˪˯ .ˣ˟ ˥˦˷

˷˟ ˸˧˸˷˸ˢ˥˪ˣ˸˧ˮˣ˷ˢ ˭˵ ˧˶˸˞˪ ˡˣˠ˧ˮ˟ .˧˸˧ˮˣ˷ˢ ˸ˬˡ,  ˫˷ˢˤˣ˥˞ ˷ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˪ ˱ˣ˷˥ ˡ˩ˣ˪ˬ ˰˪˯ˣˢ ˢˮ˷ˢ ˡˡˬˮ˷˩ ˞-

42%  ˶˸˞˟)IUI-5˪ˣ˷˟ ,( ˱ˣ˷˥ˢ ˡ˩ˣ˪ˬˢ ˰˪˯ˢ ˥˦˷ ˸˧ˮˣ˷ˢ ˭˥˞ˣˢ ˢˮ˷ˢ ˡˡˬˮ ˶˷˞ ˩- 52%,  ˞˪ˢ ˰˵˶˵ˢ ˤˣ˥˞ ˣ˪˧˞ˣ

˩ ˸ˡ˩ˣ˪ˬ-2.7%  .ˡ˟˪˟ ˭˥˪ˣ˷˟ (ˢ˷˵ˢ ˰˴ˬˢ ˨˯ ˨ˣ˸ˬ) ˪ˬ˶ˣˮˬˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞˪ ˧˥ˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞ ˭˧˟ ˪ˡ˟ˢˢ ˨˩ˬ ˢ˞˴ˣ˸˩

˪ˣˡˠ ˣˮ˧˞ ˸˧ˮˣ˷ˢ .˞˪ˢ ˰˵˶˵ˢ ˵˪˥˟ ˸ˣˡˣˮ˸ ˸ˣ˲˴ˮ ˫˧ˮ˷ˢ ˨˷ˬ˟- ˞˪ ˫˪ˣ˞ ,˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˸˧˰˪˯ˢ ˸˧˸˷˸ˢ ˥˦˷˟ˣ ,˸ˡ˩ˣ˪ˬ

˟ ˶ˣ˧˞) ˢ˪˞ ˸ˣˡˣˮ˸˟ ˢˬˠˬ ˸˶˩˧ˮ19.( 

 

 
˟ ˶ˣ˧˞19˫˧˸ˬ ˫˧ˠˣˬ˪˞ˣ ,˰˪˯ ,˪ˣ˥ ,˫˧ˠˣˬ˪˞ ˪˷ ˫˧˶˟˦˴ˬˢ ˧ˣ˯˧˩ˢ ˧ˤˣ˥˞ : ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟.  ˧˩˸˥ ˪˩ ˨ˣ˸ˬ ˫˧˰˴ˣˬˬ ˫ˢ ˫˧ˤˣ˥˞ˢ

.ˣ˵ˢ 

Figure B19: Cumulative percent cover of live corals, sand, rock and dead corals at the reef table. Values are 

averages of line transect values. 

 

 ˢˮ˷ˢ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˫˧˧˥ˢ ˭˟˞ˢ ˧ˠˣˬ˪˞ ˧ˣ˯˧˩ ˸ˬˡˣ˵ˢ ˢˮ˷ˢ ˪˷ ˢˤ˪ ˢˬˣˡ- 22.5Ñ2.7% ˫˧˧˥ˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ .

 ˭˧˧ˡ˰ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˢ˧ˢ ˶ˣ˦˧ˮˢ ˸˶ˠ˯ˬ˟ ˡˡˬˮ˷ ˶˸ˣ˧˟ ˨ˣˬˮˢ ˧ˣ˯˧˩ˢ .˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˟ˣ˶ ˨˷ˬ˟ ˢ˧ˢ˷ˬ ˨ˣˬˮ20.4Ñ2.7% ,

 ˸ˮ˷˟2012  ˢ˧ˢ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˧ˣ˯˧˩ˢˣ33.7Ñ3.5%  ˸ˮ˷˟2010 ˟ ˶ˣ˧˞)20 ˦˰ˬ ˢ˩ˣˬˮ ˢˮ˷ˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ .(

 .˸ˬˡˣ˵ˢ ˢˮ˷˪ ˯˥˧˟ 

˲˧˲˴ˢˣ ˧ˣ˯˧˩ˢ ,˰˪˯ ˞ˣˢ ˰˴ˬˢ ˶˵˧˰ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟˷ ˭ˣˣ˧˩ˬ.ˢ˪˞ ˫˧˧ˣˮ˧˷ ˫˧˲˵˷ˬ ˫ˠ ˢ˷˵ ˸˧˸˷˸˪ ˫˧˪ˬ˶ˣˮˬˢ ˸ˣ 
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˟ ˶ˣ˧˞20ˤˣ˥˞ :  ˧ˣ˯˧˩ˢ˫˧ˠˣˬ˪˞  ˸ˮ˷ ˤ˞ˬ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ˣ2007. 

Figure B20: Percent cover of live corals and density of coral colonies on the reef table since 2007. 

 

˩ˢ ˨˯˟ ˢˮ˷ˢ ˣ˞˴ˬˮ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˪13 ) ˸ˣˬˡˣ˵ˢ ˫˧˧˸ˮ˷ˢ ˸ˬˣ˰˪ ˢˡ˧˶˧ ,˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˫˧ˠˣ˯16 x-22 .(ˢˬ˞˸ˢ˟ ,

 ˡˡˬ ˧˲˪ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬShanon-Wiener  ˪˰ ˨˶˰ˣˬ˷ ˧˲˩ ˸ˮ˩˸ ˧ˡ˧EstimateS )Colwell, 2005 ˢˮ˷ˢ ˢ˧ˢ (2.29 ,ˢ ˨˶˰ ˨ˣˬˮˢ

˟ ˶ˣ˧˞) ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˢ˩ ˡ˰ ˡˡˬˮ˷ ˶˸ˣ˧˟21( .˪˞ ˧ˠˣ˯ ˪˷ ˢ˶˧˟˴ˢ ˸ˬˣ˵˰ ˧ˮˣ˸ˮˬ ˢ˟˷ˣ˥ ˶˷˞ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˫˧ˠˣˬ

 .˸ˣˬˡˣ˵ˢ ˫˧ˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ,˭˦˵ ˰ˣ˲˧˷ ˸˪˰˟ˣ ,ˢ˩ˣˬˮ ˞˧ˢ ˱˞ ˢˮ˷ˢ ˶˵˯ˢ 

˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˭ˣˣˠˬˢ ˡˡˬ ˧˩ ˢ˞˶ˮ ˫˧ˮ˷ˢ ˪˩˟,˫˷ ˫˧ˮ˧ˬˢ ˶˷ˣ˰ ˶˵˧˰˟ˣ ,  ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟ ˰˴ˣˬˬˢ ˨˶˰ˢˬ ˨ˣˬˮ
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˟ ˶ˣ˧˞21 : ˢ˪˰ˬ˪ï  ˡˡˬShanon-Wiener  ˸ˮ˷ ˤ˞ˬ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬ˪2007 ˢ˦ˬ˪ .ï  ˸ˣˬˣ˵˰

 ˤ˞ˬ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ ˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯ ˶˲˯ˬ˪ ˢ˶˧˟˴2007. 

Figure B21: Top ïShanon-Wienr diversity of stony corals in the years since 2007, bottom ï rarefaction 

curves for coral genus diversity on the reef table since 2007. 
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˟ ˶ˣ˧˞22:  ,ˢ˪˰ˬ˪ ˪˷ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˶˲˯ˬ ,˰˴ˬ˞˟ ;(˫˧ˮ˧ˬˢ ˶˷ˣ˰) ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˧˶˵˯˟ ˣ˞˴ˬˮ˷ ˫˧ˠˣˬ˪˞ˢ ˧ˮ˧ˬ ˶˲˯ˬ

˴ˣ˲ˮˢ ˫˧ˮ˧ˬˢ ˢˮˣˬ˷.˫˧˴ˣ˲ˮ ˸ˣ˥˲ˢ ˫˧ˮ˧ˬˢ ,ˢ˦ˬ˪ ;˶˸ˣ˧˟ ˫˧ 

Figure B22: Top, the number of coral species encountered in the Reef Table surveys (species richness); 

middle,  the number of the eight most abundant species; bottom, the less abundant species. 
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Fore-Reef Reef Table Rank 

Acropora Acropora 1 
Montipora Hydnophora 2 
Stylophora Platygyra 3 
Echinopora Millepora 4 
Lobophyllia Dipsastrea 5 
Cyphastrea Stylophora 6 
Goniastrea Favites 7 

Porites Porites 8 
Dipsastrea Goniastrea 9 

Paramontastrea Pocillopora 10 
Leptastrea Lobophyllia 11 

Pavona Leptastrea 12 
Platygyra Acanthastrea 13 

Pocillopora  14 
Millepora  15 
Turbinaria  16 

Favites  17 
Psammocora  18 
Astreopora  19 
Plesiastrea  20 

 

˟ ˢ˪˟˦4 .˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟ˣ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˟ (˧ˣ˯˧˩ ˧ˤˣ˥˞ ˧˲˪) ˫˧˴ˣ˲ˮˢ ˭˟˞ˢ ˧ˠˣˬ˪˞ : 

Table B4: The most abundant stony corals (by cover percentage) at the reef table and the reef front sites.  
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) ˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟28.2  ˸ˬˣ˰˪30.2  ˸˲ˣ˵˸ ˸˪˧˥˸˟ ˢ˸˧ˢ˷ˬ ˢˢˣ˟ˠ ˭˧˧ˡ˰ ,(˫˧˶˦ˬ ˢ˶˷˰ ˨˶ˣ˞˟ ˰˴ˣˬˬ ˨˸˥˟ ˸ˣ˟˷ˣˬ

.˶ˣ˦˧ˮˢ 

 ˸ˣ˧˟ ˪ˣˡˠ ˵˪˥ ˸ˣ˟˧˩˶ˬ ˸ˣˮ˦˵ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˧˶˸˞˟ ˫˧ˠˣˬ˪˞ˢ ˸˧˧˯ˣ˪˩ˣ˞ ˪˷ ˶IUI  ˨ˣˬˮ ˦˰ˬ ˭˵˪˥ ˫˧˶˥˞ˢ ˫˧˶˸˞˟ˣ

) ˡˣˡ˶ˢ ˢ˶ˣˬ˷ˢ ˶˸˞ .ˢ˪ˣ˰ ˧ˮˣˮ˧˟ ˪ˡˣˠ˟ ˸ˣ˟˷ˣˬ ˪˷ ˭˵˪˥ˣ ˶˸ˣ˧NR-5 ˭ˣˣ˧˩ˬ ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞ ˭˧˟ ˪˪˩ˢ ˭ˬ ˞˴ˣ˧ (

ˣ "˸ˣ˪ˣˡˠ") ˸ˣ˪ˣˡˠ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ˷-ˬ ˶˸ˣ˧ ˪ˣˡˠ ˵˪˥ ˣ˟ ˸ˣˣˢˬ (˶ˣ˦˧ˮˢ ˸˶ˡˠˢ ˧˲ ˪˰ "˸ˣ˧˵ˮ˰" ˭˵˪˥ˣ ˫˧˶˥˞ˢ ˫˧˶˸˞˟ ˶˷˞

 ˣˢˤ .˧˥ˢ ˧ˣ˯˧˩˪ ˯˥˧˟ ˢˮ˦˵ ˢˤ ˶˸˞˟ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴˷ ˞˴ˣ˧ ˨˩ .˸ˣˮ˦˵ˢ ˸ˣ˟˷ˣˬˢ ˪˷ ˭˵˪˥˪ ˢˬˣˡ ˸ˣ˧ˮˣˮ˧˟ˢ ˸ˣ˟˷ˣˬˢ ˪˷

 ˶˷˞ˬ ˢ˟˶ˢ˟ ˪ˣˡˠ ˫˧˧˥ˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ˣ ,ˡ˥ˣ˧ˬ˟ ˸ˣ˪ˣˡˠ ˸ˣ˟˷ˣˬˢ ,˸˧ˮˣ˷ ˰˪˯ ˞˧ˢ ˸˧˸˷˸ˢ ˟ˣ˶ ˣ˟ ˸˧˟˧˯ˬ ˸˧ˮˣ˷ ˶˸˞

) ˫˧˶˥˞ ˫˧˶˸˞˟43.8% ,˸˞ˤ ˫˰ ˡ˥˧ .˸˪˧˞ ˸ˣ˧ˮˣ˷ ˭˧˟ ˶˸ˣ˧˟ ˥˪˴ˣˬˢ ˶˸˞ˢ ˣˢˤ ˫˧ˠˣˬ˪˞ ˸˥˧ˬ˴ˣ ˸ˣˡ˧˶˷ ˪˷ ˫˧˥ˮˣˬ ˧˲ ˪˰ .(

.˨ˣˬˮ ˫˧ˠˣˬ˪˞ ˧ˠˣ˯ ˭ˣˣˠˬ ˫ˠˣ ,˶˸ˣ˧˟ ˨ˣˬˮˢ ˢ˧˥ˢ ˢˬ˵˶ˢ ˡˡˬ ˞˴ˬˮ ˢˤ ˶˸˞˟ 

˥˧ ˭˲ˣ˞˟ ˫˧˷˵ ˢ˟˧˟˯ ˧˞ˮ˸˪ ˭ˣ˸ˮˣ ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞ˬ ˫˧˪˵˧˯˧˲ˢ ˣ˧ˮ˧˧˲˞ˬ˟ ˢˮˣ˷ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˶˸˞ ˟˩˶ˣˬ ˢˤ ˶˸˞ .˧˯

 ˫˧˩ˣˬˮ ˫˧ˠˣ˯ˢ ˭ˣˣˠˬˣ ˫˧˧˥ˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˤˣ˥˞ ˢˤ ˶˸˞˟ .˪ˣ˥ ˧ˬ˸˩ ˦˰ˬ ˣ˞ ˫˧ˠˣˬ˪˞ ˧ˣ˯˧˩ ˢ˧˪˰˷ ˸˧ˮˣ˷ ˰˪˯ ˸˧˸˷˸ˬ ˣ˪ˣ˩

.ˢˤ ˶˸˞ ˫˧ˮ˧˧˲˞ˬˢ ˫˧˷˵ˢ ˫˧˞ˮ˸ˢ ˸˞ ˫˧˲˵˷ˬˣ ,˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟ ˰˴ˣˬˬˢˬ 

 

ˡˡˬˮ ˢˮ˷ˢ ˫˧˩ˣˬˮ ˦˰ˬ ˫˧˩˶˰ ˣ˪˞ˢ ˧ˣ˯˧˩ .˫˧˟˶ ˸˧ˮˣ˷ ˧ˡˡˬ˟ ˦˰ˬ ˨ˣˬˮ ˸˪˧˞˟ ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟ ˰˴ˣˬˬˢ ˫˧˧˥ˢ ˫˧ˠˣˬ

 ˢ˧ˢ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˢ˩ ˡ˰ ˡˡˬˮ˷ ˶˸ˣ˧˟ ˟˶ˢ ˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˧ˣ˯˧˩ .˸ˣˬˡˣ˵ˢ ˫˧˧˸ˮ˷˪ ˢ˞ˣˣ˷ˢ˟26.8%  ˰˴ˣˬˬ˟

 ˸ˮ˷˟ ,˶ˣ˦˧ˮˢ ˧˶˸˞˟2013 . 

˰ ˸ˣ˰˧˟˴ˬ ˫˧ˮˣˣ˧˩ˢ ˧ˮ˷˪ˣ ˫˧˶˸˞ˢ ˪˩˟ ˫˧ˮ˷ˢ ˭˧˟ ˧ˣ˯˧˩ˢ ˤˣ˥˞˟ ˸ˣ˟˶ˢ ˸ˣˡˣˮ˸ˢ ˸˩˶˰ˬˢ ˪˷ ˧˰˟˦ˢ ˢ˟˴ˬ ˢˤ˷ ˨˩ ˪

 ˢˮˣ˸ˬ ˢ˧˪˰ ˸˞˴ˬˮ ˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˨˶ˣ˞˪ ˦˟ˬ˟ .˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˪˷ ˫˧˦˯˧˦˦˯ˢ ˫˧˶˵˯˟ ˸˲˵˸˷ˬ ˞˧ˢ˷ ˧˲˩ ,˸˧˥˩ˣˮˢ ˢ˲ˣ˵˸˟

 ˢ˧ˢ ˸ˣˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˷˟ ˶˷˞˩ ("˸˪˧˞ ˸ˣ˧ˮˣ˷") ˸˪˧˞˟ ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟ ˫˧˧˥ˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˤˣ˥˞˟ ˸˩˷ˬ˸ˬ
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˪ ˟ˣ˶˵ ˢˤ ˰˴ˣˬˬ- 19% ˟˧˟˯ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ ˰ˮ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ˣ ,25% ˭˧˟ ˶˸ˣ˧ ˸ˣ˪ˣˡˠ ˸ˣˡˣˮ˸ ˭ˮ˷˧ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˶˸˞˟ .

 ˶ˣ˧˞) ˧˸ˬˠˬ ˧ˣˮ˧˷ ˣ˟ ˭˥˟˞˪ ˭˸˧ˮ ˞˪ˣ ˢ˟˧˟˯ ˧˞ˮ˸ ˭ˣˣˠˬ˪ ˣ˸ˣ˰˧ˠ˲ˬ ˢ˞˴ˣ˸˩ ˫˧ˮ˷ˢ˟23.( 

 

 
˟ ˶ˣ˧˞23 :˧˶˸˞ ˢˮˣˬ˷ ˰˴ˣˬˬ) "˸˪˧˞ ˸ˣ˧ˮˣ˷"˟ ˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˢ˯ˣ˩ˬˢ ˥˦˷ˢ ˤˣ˥˞  ˭˥˪ˣ˷ ˶˸˞˟ˣ ,˪ˣ˥˩˟ ,(˸˧ˮˣ˷ˢ ˸ˬˡ˵

 ˫˧ˮ˷ˢ ˭˧˟ ˸ˣ˪ˣˡˠ ˸ˣˡˣˮ˸ ˸˧ˮˣ˷ˢ ˭˥˪ˣ˷ ˶˸˞˟ˣ ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˨˷ˬ˟ ˸˩˷ˬ˸ˬ ˢ˧˪˰ ˢˮ˷˧ ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟ .˫ˣˡ˞˟ ,˸˧ˮˣ˷ˢ

.ˢˤ ˪ˣˡ˧ˠ ˸˧˟ ˪˷ ˣ˸ˣ˷˧ˠ˶ ˸˞ ˸ˣ˲˵˷ˬˢ 

Figure B23: The percentage of live coral cover at the ñEilat Reefsò (the average of the eight surveyed fore-

reef sites), in blue, and the reef-table site, in red. The fore-reef sites display a consistent growth in live cover 

over the monitored period and the reef-table displays large fluctuations, reflecting the high sensitivity of this 

habitat. 

 

 ˫˧ˮ˷˟ .˪ˡˣˠˢ ˸ˣ˴ˣ˟˵ ˶˞˷ˬ ˸ˣ˟˷ˣˬ ˧ˮ˲ ˪˰ ˸ˣˮ˦˵ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˪˷ ˪ˣˡˠ ˧˶˲˯ˬ ˱ˡˣ˰ ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞ ˪˩˟

2008-2013  ˫˧˯˧˧ˣˠˬ ˸˵˲˯˞˟ ˧ˡ˧˸˰ ˶ˣ˯˥ˬˬ ˷˷˥ ˢ˪˰ˣ ˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˸ˣˮ˦˵ˢ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ˟ ˸˩˷ˬ˸ˬ ˢˡ˧˶˧ ˢ˞˴ˬˮ

ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴ ˣ˸˧˞ˣ ˸ˣˮ˦˵ˢ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ ˢ˪˰ ˤ˞ˬ .˸˧ˮˣ˷˪ ˭˲ˣ˞˟ ˢ˪ˣ˰ "˸ˣ˪ˣˡˠˢ"ˣ "˸ˣ˧ˮˣˮ˧˟ˢ" ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴ .˪˪˩˟ ˸

 ˸ˣ˲˧˲˴ ˭˧˟ ˢˬ˞˸ˢ ˢ˞˴ˬˮ .ˣˤ ˢ˲ˣ˵˸ ˨˶ˣ˞˪ ˫˧ˠˣˬ˪˞ˢ ˸ˣˡ˧˶˷˟ ˶ˣ˲˧˷ ˪˰ ˢ˰˧˟˴ˬˣ ˶ˣ˦˧ˮˢ ˸˪˧˥˸ ˤ˞ˬ ˨˷ˬ˸ˬˣ ˭ˣ˸ˬ

ˠ ˢˬˣ˶˸ ˢ˪˞ ˪ˡˣˠ ˸ˣ˴ˣ˟˵˪˷ ˨˩ ˪˰ ˢ˰˧˟˴ˬˢ ,˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˧˥ˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞ˣ ˸ˣ˪ˣˡˠˢˣ ˸ˣ˧ˮˣˮ˧˟ˢ ˸ˣ˟˷ˣˬˢ ˧ˣ˯˧˩˪ ˢ˪ˣˡ

 ˯ˣ˧ˠ˷ ˨˩ ˪˰ ,˧˪ˣ˞ ,ˢ˰˧˟˴ˬˢ ˢ˩ˣ˲ˢ ˢˬ˞˸ˢ ˢ˞˴ˬˮ ˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˧ˣ˯˧˩ˢ ˤˣ˥˞ˣ ˸ˣˮ˦˵ˢ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴ ˭˧˟ .˫˧ˠˣˬ˪˞ˢ

˟ ˶ˣ˧˞) ˶˸ˣ˧ ˨ˣˬˮ ˧˥ˢ ˧ˣ˯˧˩ˢ ˶˷˞˩ ˶˸ˣ˧ ˥˪˴ˣˬ ˫˧ˠˣˬ˪˞24.( 

ˬˢ ˨˶˰˟ ˢˡ˧˶˧ˢ .˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˸˩˷ˬ˸ˬ ˢˡ˧˶˧˟ ˞˴ˬˮ ˫˧ˠˣˬ˪˞ ˸ˣ˞˧˶˟˪ ˢ˧˥ˢ ˢˬ˵˶ˢ ˡˡˬ ˪˰ ˢ˰˧˲˷ˬ ˢˮ˧˞ˣ ˢˮ˦˵ ˡˡ

 ˶˲˯ˬ ˪ˣˡ˧ˠ˟ ˧ˣ˦˧˟ ˧ˡ˧˪ ˢ˞˟ˢ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ "˸ˣ˶ˠ˟˸ˢ"ˬ ˧˰˟˦ ˭˲ˣ˞˟ ˸˰˟ˣˮ ˢˡ˧˶˧ˢ˷ ˭˩˸˧ .ˡˡˬˮˢ ˧˥ˢ ˧ˣ˯˧˩ˢ ˤˣ˥˞

 ˣˤˣ ˢ˟ˣ˷˸ ˶ˣ˦˧ˮˢ ˧ˡ˧˟ ˭˧˞ ˢˤ ˟˪˷˟ .ˢˮ˟˪ˢ ˣ˞ ˸ˣ˪˥ˬ ˧ˡ˧ ˪˰ ˢ˰˧ˠ˲˟ ˶˟ˣˡˬ ˧˪ˣ˞ ˣ˞ ,"˭˦˵"ˬ ˢˮˣ˷ ˪ˡˣˠ ˸ˣ˴ˣ˟˵ˬ ˸ˣ˟˷ˣˬˢ

 ˸˸˪ ˷˧˷ ˢ˪˞˷.˸ˣ˞˟ˢ ˫˧ˮ˷˟ ˸˰ˡˢ ˸˞ ˢ˧˪˰ 
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˟ ˶ˣ˧˞24 : ˭˧˟ ˢˬ˞˸ˢ "˸˪˧˞ ˸ˣ˧ˮˣ˷"˟ ˫˧˧˥ ˭˟˞ ˧ˠˣˬ˪˞ ˢ˯ˣ˩ˬˢ ˥˦˷ˢ ˤˣ˥˞ ˪ˡˣˠ ˸ˣ˴ˣ˟˵ˬ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ ˭˧˟ˣ

) ˸ˣˮ˦˵ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ .(ˢ˶˧˲˯ˢ ˸˧˧˦ˢ ˭ˣ˵˧˸ ˶˥˞˪) ˸ˣˮˣ˷S ˪˰ ˶˸ˣ˧˟ ˸ˣ˰˧˲˷ˬ ˭˩ ˪˰ˣ ˸ˣ˟˷ˣˬˢ ˪˷ ˰˧˶˩ˬˢ ˟ˣ˶ˢ ˸˞ ˸ˣˣˢˬ (

˲˧˲˴) ˸˧˪˪˩ˢ ˸ˣ˟˷ˣˬˢ ˸ˣAll ˸ˣ˪ˣˡˠˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˭˧˟ .(ˢ˪˰ˬ˪) ˢ˷˪˥ ˢ˩ˣ˲ˢ ˢˬ˞˸ˢ ˢ˞˴ˬˮ ˧ˣ˯˧˩ˢ ˤˣ˥˞ ˭˧˟ˣ ˭ˮ˧˟ .(

) ˫˧˧ˮˣˮ˧˟ˢ ˸˴ˣ˟˵ ˦˶˲˟ˣ ,˶˸ˣ˧M) ˫˧˪ˣˡˠˢˣ (L ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩˪ ˫˸ˬˣ˶˸ ˪˰ ˢˡ˧˰ˬˢ ˸˧˟ˣ˧˥ ˢˬ˞˸ˢ ˢ˞˴ˬˮ ˧ˣ˯˧˩ˢ ˤˣ˥˞ ˭˧˟ˣ ,(

 .(ˢ˦ˬ˪) ˸˧ˮˣ˷˟ 

Figure B24: Correlation between the live coral cover in the "Eilat Reefs" and the density of coral colonies 

from different size groups (after correcting for count size-bias). Small colonies (S) are most abundant and so 

influence the overall coral density (All). There is a weak negative correlation between the density of small 

corals and live cover (top). There is a positive correlation between corals of the larger size groups, and 

particularly the "medium" (M) and large (L) coral size groups, and live coral cover, indicating their 

significant contribution to coral cover in Eilat's reefs. 
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.˟2˟ ˫˧ˠˣˬ˪˞ˢ ˸˶˟˥ .˸ˮˣˠ˪ ˫˧ˠˣˬ˪˞ˢ ˸˶ˣˬ˷  
 

ˢ˶˦ˬ 

 ˱ˣ˥ ˸˶ˣˬ˷ ˪˷ (˫˧˶˵˟ˬ˪ ˶ˣˠ˯ˢ) ˧ˬˣ˶ˡˢ ˢ˵˪˥˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˧ˮˣ˷ ˪˷ ˢˮˣˠ˪˟ ˰˴ˬˢ ˧ˠˣ˯ˣ ˢ˶˟˥ˢ ˢˮ˟ˬ ,ˢ˰˲˧˷ˢ ˭ˡˬ˞

 .ˠˣˬ˪˞ 

 

˸ˣ˦˧˷ 

ˮ˷ ˸˧ˮˣ˷ˢ ˸˶˟˥ ˧˟˧˩˶ˬ ˢ˵˪ˣ˥ (˰˴ˬ=) ˫˧ˢ ˸˧˰˵˶˵ .˫˧˥˧˧ˮ ˸ˣ˧˪ˣ˥ ˧˶˯˥ˣ ,˫˧˩˶ ˫˧ˠˣˬ˪˞ ,˭˟˞ ˧ˠˣˬ˪˞ ˫ˢ ˢˮˣˠ˪˟ ˣ˶˵˯

 .˸˧ˮˣ˷ˣ ,˰˪˯ ,(ˡ˩ˣ˪ˬ ˞˪ ˰˴ˬ=) ˳˴˥ˣ ˪ˣ˥˪ 

 ˰ˣ˟˧˶ ˪˷ ˢˬ˧ˠˡ ˸ˡ˧˥˧˟ ˷ˣˬ˧˷ ˢ˷˰ˮ ,˨˩˧˲˪ .ˢˮˣˠ˪˟ ˢ˶˟˥ˢ ˶˵˯˪ ˢˬ˧˞˸ˢ ˞˪ ˣ˵ˢ ˧˰˦˵ˬ ˸˦˧˷ ,˫˧ˠˣˬ˪˞ˢ ˦ˣ˰˧ˬ ˸˞˲ˬ

 ˪ˡˣˠ˟1X1 ˬ ˫˧˰ˣ˟˧˶ˢ .'ˬ˩ ˪˷ ˵˥˶ˬˬ ("ˢˬ˧ˠˡ ˣ˵" ˭˪ˢ˪) ˱ˣ˥˪ ˟˴˧ˮ˟ ˷˶˲ˮ˷ ˢˡ˧ˡˬ ˦˶˯ ˨˶ˣ˞˪ ˶ˣˡ˯ ˭˲ˣ˞˟ ˫˧˥ˮˣ- 9  'ˬ

 ˪˷ ˫˧˥ˣˣ˶ˬ˟ ,˸˧ˮˣ˷ˢ ˭˥˪ˣ˷˪ ˡ˰ˣ ˱ˣ˥ˢ ˣ˵ˬ5  ˱ˣ˥ˢ ˧˰˪˯ ˪˷ ˢ˲˧˷˥ ˢ˪˧˥˸ˬ ˣ˟ ˶ˣ˶˟ˢ ˣ˵˩ ˶ˡˠˣˬ "˱ˣ˥ˢ ˣ˵" .ˢˤˬ ˢˤ ˫˧˶˦ˬ

)beach rock˶ ˢ˷˷ ˡ˰ ˣ˶˲˯ˮ ˢˬ˧ˠˡ ˣ˵ ˪˩˟ .(ˬ˧ˢ˪ ˸ˮˬ ˪˰ ,˫˧˰ˣ˟˧ ˸˰˟ˣˮˢ ˢ˧˦ˢˬ ˣ˞ ˸˧ˮˣ˷ˢ ˟ˠ˟ ˫˧ˠˣˬ˪˞ ˸˶˧˲˯ˬ ˰ˮ

 ˟˥ˣ˶˟ ˫˧˪ˡ˟ˢˬˢˮˣˠ˪ˢ˶˵˯ˢ ˪˪˩ ˩"ˢ˯˟ . ˢˮ˷ˢ 100 ˟ ˫˧˰ˣ˟˶ ˫˧˶˦ˬ-17  ˧ˣˣ˵ˢˬ˧ˠˡ  ˱ˣ˥ ˸˶ˣˬ˷˟ ˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˨˶ˣ˞˪

ˠˣˬ˪˞, ˢ ˥˦˷ˢ ˪˷ ˧ˬˣ˶ˡˢ ˪ˣ˟ˠˢ ˶ˡˠˬ˩ ˢˬˣ˶ˡˣ ˫˧˶˵˟ˬ˪ ˥ˣ˸˲-400 ˩ ˡ˰) ˫˧˶˦ˬ-50 ˸˸ˢ ˢ˲˴ˬˢ ˥ˤˬ˪ ˭ˣ˲˴ˬ ˶˦ˬ- (˧ˬ˧

)˞˟ ˶ˣ˧25 ˪˷ ˸˧˪˞ˣˤ˧ˣ ˢ˩˶˰ˢ ˢˬ˷˶ˮ ,˱˯ˣˮ˟ .ˢ˧ˢ ˭˸˧ˮ˷ ˧˲˩ ,ˠˣ˯ˢ ˸ˬ˶˪ ˣ˞ ˭˧ˬˢ ˸ˬ˶˪ ˣˢˣˤˣ ˫˧ˠˣˬ˪˞ˢ ˣ˶˲˯ˮ ˰ˣ˟˧˶ ˪˩˟ .(

.˰˴ˬˢ ˠˣ˯ˣ ˤˣ˥˞ˣ ˫˧˧˥ˢ ˫˧ˠˣˬ˪˞ˢ ˧ˣ˯˧˩ ˤˣ˥˞ 

 

 
˟ ˶ˣ˧˞25ˣ˞˧˸ : ˶ ˪˷ ˪ˡˣˠ˟ ˫˧˰ˣ˟˧˶ .˪ˢ˵˪ ˶ˣˠ˯ˢ ˶ˣˤ˞˟ ˢ˶ˣˬ˷ˢ ˸ˮˣˠ˪˟ ˫˧ˠˣˬ˪˞ˢ ˸˶˟˥ ˪˷ ˫ˣˠ˧ˡˢ ˨˶˰ˬ1 ˶"ˬ  ˣ˥ˮˣˢ (˫ˣˡ˞˟)

 ˪˷ ˵˥˶ˬ˟ ˶ˣˡ˯ ˭˲ˣ˞˟5 ˬ ˪˧˥˸ˢˣ ˱ˣ˥˪ ˟˴˧ˮ˟ ˥ˮˣˢ˷ ˢˡ˧ˡˬ ˦˶˯ ˨˶ˣ˞˪ ˢˤˬ ˢˤ ˫˧˶˦ˬ ˵˥˶ˬ9  ˭˥˪ˣ˷˪ ˡ˰ˣ "˱ˣ˥ˢ ˣ˵"ˬ ˫˧˶˦ˬ

 ˭˧˟ ˪˪˩ ˫ˣˠ˧ˡ ˣ˵ ˪˩ .(˫ˣˠ˧ˡ ˣ˵) ˸˧ˮˣ˷ˢ5 ˪- 6  ˵˶ ˫˧˦˦˶ˣ˷ˬ ˶ˣ˧˞˟˷ ˱˞ ˪˰) ,˫˧˰ˣ˟˧˶4  ˣ˰˴ˣ˟ ˩"ˢ˯ .(˨˸˥ ˪˩˪17  ˫ˣˠ˧ˡ ˧ˣˣ˵

.ˢˮˣˠ˪ˢ ˥˦˷˟  

Figure B25: The sampling design in the lagoon. 1 m2 quadrates (red circles) were placed 5 m apart along a 

measuring tape laid cross shore, 9 m from the "shore line" to the reef table. Each cross shore line included 5 

or 6 quadrates (though in this figure only 4 are depicted). 17 cross-shore lines were evenly spread to cover 

the lagoon area. 

 

˸ˣ˞˴ˣ˸ 

˟ ˣ˶˲˯ˮ ˢˮ˷ˢ- 100  ˪˷ ˢˬ˧ˠˡ ˧˰ˣ˟˧˶1  ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷˟˷ ˢˮˣˠ˪˟ ˶"ˬ199  ˭ˢˬ ,˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ173  ˭˟˞ ˧ˠˣˬ˪˞

˪ ˣˠˣˣ˯ ˶˷˞-9 ˣ ˫˧ˠˣ˯-27 ˪ ˫˧˩˧˧˷ˢ ˫˧˩˶ ˫˧ˠˣˬ˪˞-3  ,˸ˬˡˣ˵ˢ ˢˮ˷ˢ ˪˷ ˣˤ˪ ˢˬˣˡ ˫˧˩˶ˢ ˫˧ˠˣˬ˪˞ˢ ˸˰˲˧˷˷ ˡˣ˰˟ .˫˧ˠˣ˯

˭˟˞ ˧ˠˣˬ˪˞ ˪˷ ˸ˣ˟˷ˣˬ ˸ˣ˥˲ ˢˮ˷ˢ ˣ˞˴ˬˮ .˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ,˫˧ˠˣ˯ ˪˷ ˶˸ˣ˧ ˭˦˵ ˶˲˯ˬˬ 

 ˞ˣˢ ˶˸ˣ˧˟ ˳ˣ˲ˮˢ ˭˟˞ˢ ˠˣˬ˪˞Stylophora pistillata ˢˣˣˢˬ ˢˤ ˠˣˬ˪˞ .˩ ˢˮ˷ˢ- 31%  ˶˷˞ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˪˪˩ˬ ˡ˟˪˟

 ˸ˬˣ˰˪ ,ˣ˶˵˯ˮ41% ˠˣˬ˪˞ ˞ˣˢ ˢˮˣˠ˪˟ ˶˸ˣ˧˟ ˳ˣ˲ˮˢ ˠˣˬ˪˞ˢ ,˶ˣ˦˧ˮˢ ˸˪˧˥˸ ˤ˞ˬ ˢˮˣ˷˞˶ˢ ˫˰˲˟ ,ˢˮ˷ˢ .˸ˬˡˣ˵ˢ ˢˮ˷˟  ˷˞ˢMillepora 

˩ ˢˣˣˢˬˢ- 33% ˟ ˶ˣ˧˞) ˢˮˣˠ˪˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˪˪˩ˬ26.( ˩ ˢˮ˷ˢ ˫˧ˣˣˢˬ ˶˸ˣ˧˟ ˫˧˴ˣ˲ˮˢ ˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯ ˢ˶˷˰-99%  ˪˪˩ˬ

.ˢˮˣˠ˪˟ ˢˮ˷ˢ ˣ˞˴ˬˮ˷ ˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯ ˶˲˯ˬ˟ ˢˡ˧˶˧ˢ ˟˵˰ ˸˞ˤˣ ,˸ˣ˟˷ˣˬˢ 
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˟ ˶ˣ˧˞26 ˢ˶˷˰ ˪˷ (˸ˣ˟˷ˣˬˢ ˶˲˯ˬ ˧˲ ˪˰ ,˫˧ˤˣ˥˞˟) ˸˧˯˥˧ˢ ˸ˣ˥˧˩˷ˢ :ˢˮˣˠ˪˟ ˫˧˧˶˵˧˰ˢ ˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯.  

Figure B26: Relative abundance (by colony number) of the 10 most abundant coral genera in the lagoon.  
 

 ˢˮ˷ˢ ˢ˸˧ˢ ˢˮˣˠ˪˟ ˠˣ˯ ˪˩ˬ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˪˷ ˸˰˴ˣˬˬˢ ˸ˣ˲˧˲˴ˢ1.99  ˸ˬˣ˰˪) ˶"ˬ˪ ˸ˣ˟˷ˣˬ2.32  ,(˸ˬˡˣ˵ˢ ˢˮ˷˟

˷ ˸˰˴ˣˬˬˢ ˫˸ˣ˲˧˲˴ˣ ˢ˸˧ˢ ˭˟˞ ˧ˠˣˬ˪˞ ˪1.73 ˟ ˢ˪˟˦) ˶"ˬ˪ ˸ˣ˟˷ˣˬ6 ˢˡ˧˶˧ˬ ˶˵˧˰˟ ˸˰˟ˣˮ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴˟ ˢˡ˧˶˧ˢ .(

 ,˫˧˴ˣ˲ˮˢ ˫˧ˠˣˬ˪˞ˢ ˧ˮ˷ ˪˷ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ˟Millepora x- Stylophora pistillata. 

 

Species n Relative abundance [%] n/m2 

Millepora 67 33.67 0.67 

Stylophora 61 30.65 0.61 

Rhytisma 23 11.56 0.23 

Dipsastrea (Favia) 15 7.54 0.15 

Favites 14 7.04 0.14 

Cyphastrea 5 2.51 0.05 

Seriatopora 4 2.01 0.04 

Acropora 3 1.51 0.03 

Platygyra 3 1.51 0.03 

Xenia 2 1.01 0.02 

Goniastrea 1 0.50 0.01 

Stereonephthya 1 0.50 0.01 

 

˪˟˦˟ ˢ5˶˲˯ˬ : ˫˧ˠˣˬ˪˞ˢ ˧ˠˣ˯ ˪˷ (˰ˣ˟˶ ˶˦ˬ˪ ˸ˣ˟˷ˣˬ ˶˲˯ˬ) ˸˰˴ˣˬˬˢ ˭˸ˣ˲˧˲˴ˣ ˸˧˯˥˧ˢ ˭˸˴ˣ˲˸ ,˸ˣ˟˷ˣˬˢ ˣ˞˴ˬˮ˷ ˟ˢˮˣˠ˪. 

Table B5:  The number of colonies, relative abundance and average density (colonies per square meter) of 

the coral taxa found in the lagoon. 

 

˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴ ˫˧ˮ˷ˢ ˭˧˟ ,˦˶˲˟ .˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˭˧˟ ˸ˣ˪ˣˡˠ ˸ˣˡˣˮ˸ ˢ˰ˡ˧ ˢˮˣˠ˪2009-2010  ˸˧˦ˬ˶ˡ ˢˡ˧˶˧ ˢ˞˴ˬˮ

 ˳ˣ˲ˮˢ ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴˟ ˦˶˲˟ˣ ,ˢˮˣˠ˪˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴˟Stylophora pistillata ˸ˮ˷ ˤ˞ˬˣ ,2012  ˸˧˥˩ˣˮˢ ˢˮ˷ˢ ˡ˰ˣ ˸˞˴ˬˮ

˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴˟ ˸˧˦˧˞ ˢ˧˪˰ ˟ ˶ˣ˧˞)27(.  
ˮ ˸ˣ˪ˣˡˠˢ ˸ˣˡˣˮ˸ˢ ˢˮˣˠ˪˟ ˧˶˵˧˰ˢ ˞ˣˢ ˫˧ˮ˷ˢ ˨˶ˣ˞˪˷ ˠˣˬ˪˞ˢ ˪˷ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ˟ ˶˵˧˰˟ ˸ˣ˶˩˧- Stylophora 

pistillata - ˬ ˶˸ˣ˧ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˣ˶˲˯ˮ ˣˮˬˬ ˶˷˞- 90  ˸ˬˣ˰˪ ,˫˧˦˶˲64  ˸ˮ˷˟2014 x-67  ˫˧˟˧˸˩ˬ ˢ˪˞ ˫˧˧ˣˮ˧˷ .ˢˮ˷ˢ

ˢˮˣˠ˪˟ ˫˧˶˲˯ˮˢ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷ˣˬ ˸ˣ˲˧˲˴ ˨˯ ˧˟ˠ˪ ˸ˣ˲˴ˮˢ ˸ˣˡˣˮ˸ˢ ˸˞.  ˫˧ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴ ˢ˸˧ˢ ˸ˣˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˷˟

 ˫˧ˮ˷˟ ˢˡˡˬˮ˷ ˸ˣ˲˧˲˴ˢˬ ˢ˪ˣ˲˩ ˨˶˰˟ ˢˮˣˠ˪˟2010-2012 ˸ˣ˲˧˲˴ ˨˞ ˸ˣ˷˷ˣ˞˸ˢ ˢ˸˧˞˶ˮ ,ˢˮ˷ˢ ˡ˰ ,˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ˣ ,

 ˫˧ˮ˷ˢ ˭˧˟ ˢˡ˥ˢ ˢˡ˧˶˧˪ ˢ˟˧˯ˢ .˶ˣ˦˧ˮˢ ˪˷ ˸ˣˮˣ˷˞˶ˢ ˫˧ˮ˷˟ ˶˷˞ˬ ˢ˟˶ˢ˟ ˢ˩ˣˬˮ ˢ˶˸ˣˮ ˫˧ˠˣˬ˪˞ˢ2009 x-2010  ,ˢ˴ˣ˰ˮ

ˢ ˪˩˩ ˱˶ˣ˥˟ ˣ˰˶˧˞˷ ˸ˣ˵ˤ˥ ˸ˣ˧ˬˣ˶ˡ ˸ˣ˶˰˯ ˸˶ˡ˯˟ ˢ˞˶ˮ2009-10.ˢ˰ˣˡ˧ ˢˮ˧˞ ˢˮ˷ˢ ˸˧˲˴ˮˢ ˢˡ˧˶˧˪ ˢ˟˧˯ˢ . 
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˟ ˶ˣ˧˞27˫˧ˠˣˬ˪˞ˢ ˪˷ (˰ˣ˟˶ ˶˦ˬ˪ ˸ˣ˟˷ˣˬ) ˸˰˴ˣˬˬˢ ˸ˣ˲˧˲˴ˢ ˸˞ˣˣ˷ˢ : ˫˧˧˶˵˧˰ˢ  ˢˮˣˠ˪˟˶ˣ˦˧ˮˢ ˸˪˧˥˸ ˤ˞ˬ. ˢ˪˰ˬ˪-  ˧ˠˣ˯ ˧˲˪

˧˧˶˵˧˰ˢ ˫˧ˠˣˬ˪˞ˢ˫ˢ˦ˬ˪ ,- ˸ˣˡˣˮ˸ ˫˧ˮ˷ˢ ˭˧˟ ˲˧˲˴˟ ˳ˣ˲ˮˢ ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴ˣ ˸ˣ˟˷ˣˬˢ ˨˯ ˸ˣStylophora pistillata. 

Figure B 72: The average density (colonies/square meter) of the main coral genera found in the lagoon 

during the monitored period. Top: the dominant coral taxa, bottom- inter-annual fluctuations in density of 

all coral colonies and the most abundant coral Stylophora pistillata. 

 

 ˡˡˬ ˪˷ ˣ˩˶˰Shannon-Wiener  ˭ˣˣˠˬ˪ˢ˪˰ ˫˧ˠˣˬ˪˞ ˧ˠˣ˯ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟  ˪˰ ˢˮ˷ˢ ˡˬˣ˰ ˣ˩˶˰ˣ ˸ˬˡˣ˵ˢ1.76  ˶ˣ˧˞)

˟28.( ˸ˣ˟˷ˣˬ ˶˲˯ˬ˟ ˫˧˧ˣˮ˧˷ˬ ˢ˟˶ ˢˡ˧ˬ˟ ˫˧˰˟ˣˮ ˭ˣˣˠˬˢ ˡˡˬ˟ ˫˧˧ˣˮ˧˷ˢ ˬˢˣˡˢ ˭˧  ˠˣˬ˪˞ˢ ,ˢˮˣˠ˪˟ ˧˦ˮˮ˧ˬStylophora 

.˭ˣˣˠˬˢ ˡˡˬ˟ ˢ˧˪˰ ˢ˟˧˸˩ˬˢ ˞˧ˢ ˢˤ ˠˣˬ˪˞˟ ˢˮ˷ˢ ˢˡˡˬˮ˷ ˢˡ˧˶˧ˢˣ 
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˧˞˟ ˶ˣ28 ˪˷ ˭ˣˣˠˬˢ ˡˡˬ ˧˲ ˪˰) ˫˧ˠˣˬ˪˞ˢ ˧ˮ˧ˬ ˭ˣˣˠˬ˟ ˫˧˧ˣˮ˧˷ˢ :Shanon-Wiener ˤ˞ˬ ˢˮˣˠ˪˟ (2004 ˩˶˰ˣˢ˷ ˧˲˩ ˸˶ˤ˰˟ ˣ

 ˸ˮ˩˸EstimateS.  

Figure B28: Changes in coral diversity in the lagoon since 2004, according to the Shanon-Wiener index, 

estimated using the EstimateS software. 

 

 

˸ˣˮ˵˯ˬˣ ˭ˣ˧ˡ 

) ˸ˣˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˷˟2004-2009 ˭˧˟ ˢˮˣˠ˪˟ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˲˧˲˴ ˢ˰ˮ (3.75 ˪- 3.29  ˱˶ˣ˥˟ .˶"ˬ˪ ˸ˣ˟˷ˣˬ2009-

2010 ˡ ˸ˣ˶˰˯ ˸˶ˡ˯ ˸˪˧˞˟ ˢ˰ˠ˲ ˳˧˵˟ˣ ˸ˣ˵ˤ˥ ˸ˣ˧ˬˣ˶2010  ˪˷ ˸ˣ˲˧˲˴ ˢˡˡˬˮ1.93  ˸ˣ˲˧˲˴ˢ .˶"ˬ˪ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ

 ˸ˮ˷˟ ˢˡˡˬˮ ˶˸ˣ˧˟ ˢ˩ˣˬˮˢ2012 ,1.50  ˢˮ˷ˢ ˢˡˡˬˮ˷ ˸ˣ˟˷ˣˬˢ ˸ˣ˲˧˲˴ .ˢˮ˷ˢ ˡ˰ ˸˧˦˧˞ ˢ˧˪˰ ˢ˸˧˲˴ˮ ˤ˞ˬˣ ,˶"ˬ˪ ˸ˣ˟˷ˣˬ

 ˢ˸˧ˢ1.99  ˸ˮ˷˟ ˸ˣ˲˧˲˴ˢˬ ˢˣ˟ˠ ˸˴˵ ˵˶ ,˶"ˬ˪ ˸ˣ˟˷ˣˬ2010 . 

ˢ˸˧ˢ ˸˧˶˵˧˰ˢ ˢ˰˧ˠ˲ˢ  ˧˦ˮˮ˧ˬˣˡˢ ˠˣˬ˪˞˟Stylophora pistillata x ˫˧˧ˣˮ˧˷ˢ ˸˞ ˸ˣ˟˧˸˩ˬ ˢˤ ˠˣˬ˪˞ ˸˧˧˯ˣ˪˩ˣ˞˟ ˸ˣˡˣˮ˸

 ˭ˣˣˠˬ˪ ˰˧ˠ˲ ˫ˠ ˨˞ ,˥ˣˬ˴˪ ˶˧ˢˬ ˢˤ ˧ˮ˥˧˷ ˠˣˬ˪˞ .˫˧ˮ˧ˬˢ ˭ˣˣˠˬ˪ ˡˡˬˢ ˨˶˰ ˸˞ ˫ˠ ˢ˟˶ ˢˡ˧ˬ˟ˣ ,˪˪˩˟ ˢˮˣˠ˪ˢ ˸˶˟˥˟ ˫˧˲˴ˮˢ

.˫˧˪ˠˢ ˳˲ˬ ˸˥˸ ˸ˣ˪˵˟ ˶˟˷ˮ ˶˵˧˰˟ˣ ˸ˣ˵˰ 

 ˠˣˬ˪˞ˢ ˸˧˧˯ˣ˪˩ˣ˞Stylophora  (˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˪˷ ˢ˸ˣ˪˧˰˲ ˸ˣˮ˷˪ ˸ˣˬˡˣ˵ˢ) ˫˧ˮ˷ˢ ˨˷ˬ˟ ˸ˣ˟˶ ˸ˣˡˣˮ˸ ˢ˰ˡ˧ ˢ˷˷ˣ˞˸ˢˣ

.˭ˬˤ ˶ˣ˟˰˩  ˸ˣ˟˷ˣˬˣ ˪˪˩˟ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ˟ ˢˡ˧˶˧ˢ ,ˢˮˣˠ˪˟ ˶ˣ˦˧ˮˢ ˸˲ˣ˵˸˟Stylophora  ˸ˮ˷ ˭˧˟ ˦˶˲˟2009  ˸ˮ˷ˣ2010 

 ˢˠ˧˶˥ ˢˣˣˢˬ,"˪˧ˠ˶ˢ" ˟˴ˬˢˬ  ,˸ˣ˷˷ˣ˞˸ˢ ˨˧˪ˢ˸ ˶˩˧ˮ ˭˩ˬ ˶˥˞˪ ˫˧ˮ˷˟ ˸ˣ˟˷ˣˬˢ ˶˲˯ˬ˟ ˢ˪ˣˡˠ ˢˡ˧˶˧ ˢ˪˥ ˟ˣ˷ ˢˮ˷ˢ ˫˪ˣ˞

.ˢˮˣˠ˪˟  ˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˶˲˯ˬ˟ ˫˧˧ˣˮ˧˷ˢ˷ ˶˧˟˯Stylophora .˫˧ˮ˧ˬˢ ˭ˣˣˠˬ ˡˡˬ˟ ˸ˣˡˣˮ˸ˢ ˸˞ ˫˧˟˧˸˩ˬˢ ˫ˢ ˧˦ˮˮ˧ˬˣˡˢ 

˸˪˰ˣ˲ ˣ˟ ˭ˬˤˢ ˨˷ˬ ˯ˬ ˣˮ˧˞ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˵˧˲ ˭˧˧ˡ˰ˣ˞ ˣ˪˞ ˸ˣˡˣˮ˸ ˪˰ ˡˣˬ˰˪ ˸ˮˬ ˪˰ ˪˰  ˭ˬˤˢ ˶ˣˤ˥ˬˢ˧ˮ˧˧˲ˣ˞ .˭ˢ˪ 

˪ ˱˶ˣ˥ ˪˷ ˣ˪˞ ˸ˬˠˣˡ ˸ˣ˧ˬˣ˶ˡ ˸ˣ˶˰˯2009-2010  ˸ˣ˲˧˲˴˟ ˢ˪ˣˡˠˢ ˢˡ˧˶˧˪ ˣ˞˧˟ˢ˷ ,ˢ˞˶ˮ˩ ,˭ˢˣ ˢˮˣˠ˪˟ ˸˶˩˧ˮ ˢ˰˲˷ˢ

 ˧ˬ˪ ˦ˮˬ˧ˡ˯ ˪˷ ˢ˪ˣˡˠ ˸ˣˬ˩ ˣ˞˧˟ˢ ˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶ˣˤ˞˟ ˸ˣˮˣ˲˦˷ ˫˪ˣ˞ ,ˢ˪˞˩ ˸ˣ˶˰˯ ˣ˰˶˧˞ ˞˪ ˢˮ˷ˢ .ˢˮˣˠ˪˟ ˫˧ˠˣˬ˞˪ˢ

ˢˮ˷ˢ ˢˮˣˠ˪ˢ ˧ˠˣˬ˪˞˟ ˢ˰˧ˠ˲ˢ ˶ˣ˵ˬ ˣˢˤ ˧˪ˣ˞ˣ ˫˧˲ˣ˥ˢ ˸ˣ˯ˮ˪ˣ ˢˮˣˠ˪˟ ˫˧ˠˣˬ˪˞ˢ ˸˶˟˥˟ ˫˧˧ˣˮ˧˷ ˶˥˞ ˟ˣ˵˰˪ˣ ˨˧˷ˬˢ˪ ˣˮ˧˪˰ .

.ˢ˪˞ ˫˧˧ˣˮ˧˷˪ ˫˧ˬ˶ˣˠˢ ˸˞ ˡˡˣ˟ 
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.˟3 .˸˧ˮˣ˷˟ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ  
 

ˢ˶˦ˬ 

 ˧˟˴˵ ˭ˡˬ˞˯ˣ˧ˠ  ˯ˣ˧ˠˢ ˪˞˧˴ˮ˦ˣ˲ˣ ˫˧˶˧˰˴ ˫˧ˠˣˬ˪˞ ˸˵˲˯˞˪ ˡˡˬ˩ ˸ˣ˟˷˧˧˸ˢ ˸ˣ˧˥ˣ˪ ˸ˣ˰˴ˬ˞˟ ˸˧ˮˣ˷˟ ˫˧ˠˣˬ˪˞ ˪˷

.˸˧ˮˣ˷˪ 

 

˸ˣ˦˧˷ 

˸˞ ˧ˮ˷˟ ˣˡˬ˴ˣˢ ˫ˢˬ ˡ˥˞ ˪˩˪ˣ ˸˷˶ ˧˩˶˰ˬ ˢ˷ˣ˪˷ ˣ˟˴ˣˢ ,ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷ˣ ˸˧ˬ˧ˢ ˢˡ˟˰ˬˢ ,˫˧˶15  ˸ˣ˧ˬ˶˵ ˸ˣ˧˥ˣ˪

 ˭˪ˡˣˠ˷ ˠˣˠ˧ˤ ˞˪˪25X25  ˨˷ˬ˟ ˫˧ˬ˶ˣˤ ˫˧ ˧ˬ ˪˩˧ˬ˟ ˸ˣ˶ˬ˷ˮ ˸ˣ˧˥ˣ˪ˢˣ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ˪ ˪˧˰˧ ˰˴ˬ˩ ˞˴ˬˮ ˢˤ ˶ˬˣ˥ .ˬ"˯

˫˧˪ ˣ˯ˮ˩ˣˢ ˸ˣ˧˥ˣ˪ˢ ˧˩˶˰ˬ .˫˧˪ ˭˸˯ˮ˩ˢ˪ ˡ˰ ˸ˣ˰ˣ˟˷ ˶˲˯ˬ  ˨ˣˬ˯˟ ˧˸ˣ˶˧˶˷ ˭˲ˣ˞˟ ˣ˥ˮˣˢ˷ ˫˧˩˶˰ˬ˪ ˣˡˬ˴ˣˢˣ (˳˶ˬ) ˟˧˟˞˟

 ˵ˬˣ˰˟ ˸˧ˮˣ˷ ˰˪˯˪7-10 ˟ ˶ˣ˧˞) ˫˧˶˦ˬ29.(  

 

 
˧˞ ˶ˣ˟29˸˧ˮˣ˷˟ ˸ˣ˟˷˧˧˸ˢ ˸ˣ˧˥ˣ˪ ˧˩˶˰ˬ :. 

Figure B 92: Arrays of coral settlement plates in Eilat's reef.  
 

˱ˣ˯˧˞ˢ˷ ˨˩ ,˸ˣ˧˥ˣ˪ ˷ˣ˪˷ ˨˶˰ˬ ˪˩ˬ ˣ˲˯˞ˮ ˫˧˧˷ˡˣ˥˪ ˸˥˞  ˫˧˧˷ˡˣ˥˩ ˫˧˟ ˣˢ˷˷ ˸ˣ˧˥ˣ˪ ˪˷ ˞ˣˢ ˧˞ˬ ˱ˣ˯˟ ,˭ˣ˷˞˶ˢ

 ˪˩ ˸˞ ˸˪˪ˣ˩ ˫˧˟ ˸ˣ˧˥ˣ˪ ˣˢ˷ ˢ˟ ˢ˲ˣ˵˸ˢ .˫˧˷ˡˣ˥ ˢ˶˷˰˩ ˨˷ˬ˟ ˫˧˟ ˣˢ˷ ˶˷˞ ˸ˣ˧˥ˣ˪ ˪˷ ˞ˣˢ ,˶˞ˣˮ˧ ˱ˣ˯˟ ,˭ˣ˶˥˞ˢ ˱ˣ˯˧˞ˢˣ

ˢ ˶˥˞˪ .˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˧ˡ˧ ˪˰ ˸ˣˬˡˣ˵ ˸ˣ˟˴ˢ ˧ˮˣ˸ˮˬˣ ˸ˣ˶˲˯ˢˬ ˸˶˩ˣˬ˷ ˧˲˩ ˸˪˧˞˟ ˫˧ˠˣˬ˪˞ ˪˷ ˢ˧˧˟˶ˢ ˸ˮˣ˰ ˸ˣ˞˟ˣˬ ˭˸˞˴ˣ

˟ ˶ˣ˧˞) ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ ˸˶˧˲˯ ˨˶ˣ˴˪ ˢˡ˟˰ˬ˪ ˸ˣ˧˥ˣ˪ˢ30.( 

 ˶ˤ˥ˣˬ ˶ˣ˞ ˲ˣ˵˯ˣ˶˵˧ˬ ˸ˣ˰˴ˬ˞˟ ˸˧˷˰ˮ ˢ˶˧˲˯ˢ .˭˸˞˴ˣˢ ˫˰ ˡ˧ˬ ˢ˪˧˥˸ˬˢ ˢ˶˧˲˯˪ ˡ˰ ˫˧ ˧ˬ˟ ˸ˣ˶ˬ˷ˮ ˸ˣ˧˥ˣ˪ˢ

) ˫˧˵ˣ˶˧ ˫˧ˮ˧˞˦ˣ˶˲ ˪˷ ˢ˧˴ˮ˯˶ˣ˞ˣ˪˲˟ ˭˧˥˟ˢ˪ ,˟ˣˢ˴ ˶˦˪˧˲ ˸˶ˤ˰˟ ,˶˷˲˞ˬˢ ˪ˣ˥˩ ˶ˣ˞ ˯ˮ˲ˣ (˶˪ˣ˵ˣˮ˧˟)green fluorescent 

proteins, GFPˮ ˫˧˟˷˧˧˸ˬˢ ˶˲˯ˬ˪ ˱˯ˣˮ˟ .˫˧ˠˣˬ˪˞ ˪˷ ˫˧˲˧˪ˣ˲ ˫˧ˮ˧˧˲˞ˬˢ (ˢ˟˷ˣˬ ˪˩˟ ˫˧˲˧˪ˣ˲ˢ ˶˲˯ˬ ˫ˠ ˫˷˶. 

.ˢ˞˟ˢ ˢˮ˷ˢ ˸ˮˣ˰˟ ,˸˧ˮˣ˷˟ ˫˧˩˶˰ˬ˪ ˭˸˶ˤ˥ˢ˪ ˡ˰ ˸ˣ˶ˬ˷ˮˣ ˸˷˶˟ˬ˟ ˸ˣˡ˶ˣˠˬ ˸ˣ˧˥ˣ˪ˢ ˢ˶˧˲˯ˢ ˶˥˞˪ 
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˧˞ ˶ˣ0˟3 :ˣ˟˷˧˧˸ˢ ˸ˣ˧˥ˣ˪ ˪˰ ˸ˣ˶˧˰ˤ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ˸˧ˮˣ˷ˢˬ ˣ˞˴ˣˢ˷ ˸.  

Figure B30: Tiny coral colonies (spats) on settlement plates retrieved from the reef. 

 

˸ˣ˞˴ˣ˸  

˪˧˶˲˞ ˱ˣ˯˟ ˸˧ˮˣ˷˟ ˢˮˣ˷˞˶˪ ˣ˟˴ˣˢ ˸ˣ˟˷˧˧˸ˢˢ ˸ˣ˧˥ˣ˪- ˧˞ˬ ˸˪˧˥˸2015  ˨˷ˬ˟ˣ .(ˢˬ˞˸ˢ˟ ,ˠˣˬ˪˞ ˱ˣ˥ˣ ˸˧ˬ˧ ˢˡ˟˰ˬ)

˧ˢ˷) ˸ˣ˧˥ˣ˪ ˠˣˤ ˸˲˪˥ˢ ˶ˣ˦˧ˮˢ ˪˪˩ ˫˧˧˸ˮ˷ ˸ˣ˧ˣ˷˰ ˢ˪˧˥˸˟ ˣPVC  ˢ˷˷ ˨˷ˬ˟ ˫˧˟ ˢˢ˷ ˠˣˤ ˪˩˷ ˨˩ ˫˧˧˷ˡˣ˥ ˧ˡˬ (˶ˤ˥ˣˬˬ

 ˸ˮ˷) ˢˮˣ˷˞˶ˢ ˢˮˣ˰˟ .˫˧˷ˡˣ˥2015 ˧˟ˠ˪ ˣˮˬˬ ˵˧˯ˢ˪ ˢ˧ˢ ˭˸˧ˮ ˞˪ˣ ˭˦˵ ˢ˧ˢ ˫˧˟˷˧˧˸ˬˢ ˶˲˯ˬ ˨˞ ˸ˣˮ˧˧ˮ˰ˬ ˸ˣ˞˴ˣ˸ ˣ˪˟˵˸ˢ (

ˬ ˸ˣ˞˴ˣ˸ ˣ˪˟˵˸ˢ ˞˪ˣ ˶˸ˣ˧ ˭˦˵ ˫˧˟˷˧˧˸ˬˢ ˶˲˯ˬ ˢ˧ˢ ˢ˧˧ˮ˷ˢ ˢˮˣ˰˟ .˸ˣ˟˷˧˧˸ˢˢ ˸˧ˮ˟˸ ˸ˮ˷˪ ˶ˣ˦˧ˮˢ ˥"ˣˡ) ˸ˣ˧˸ˣ˰ˬ˷

2016 ˸ˮ˷˟ ˶˸ˣ˧ ˸˥˪˴ˣˬ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷˧˧˸ˢ ˪˰ ˣ˰˧˟˴ˢ ˸ˣ˧˲˴˸ˢ ,˸˞ˤ ˪˩˟ .(2015  ˸ˮ˷˪ ˢ˞ˣˣ˷ˢ˟2016 ˶˸˞˟˷ ˨˩ ˪˰ˣ ,

 .˸˧ˬ˧ˢ ˢˡ˟˰ˬˢ ˶˸˞˟ ˶˷˞ˬ ,˶˸ˣ˧ ˶ˢˬ ˫˧˪ˡˠˢ ,˫˧˟˷˧˧˸ˬ ˪˷ ˶˸ˣ˧ ˪ˣˡˠ ˶˲˯ˬ ˣˮ˷˧ ˢ˶ˣˬ˷ˢ 

˰ ˞˧ˢ ˳˶˲ˬ˟ ˫˧ˠˣˬ˪˞ ˪˷ ˸˶˩ˣˬˢ ˢ˧˧˟˶ˢ ˸ˮˣ˰˲˯ˮ ˣ˞˶) ˳˧˵ˢ ˸ˮˣˤ ˥3  ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˥"ˣˡ˟2015,  ˸ˡˣ˟˰ ˶˧˴˵˸

 ˧˟ˠ ˪˰ ˭˩˞ˣ ,(˦˯ˣˠˣ˞ ˷ˡˣ˥˟ ˷˥˶˸ˬ ˸˧ˮˣ˷˪ ˯ˣ˧ˠˢ ˶˵˧˰ ˧˩ ,˸ˣˬˡˣ˵ ˸ˣˡˣ˟˰˪ ˢˬ˞˸ˢ˟ ,˞˴ˬ ˶˷˞ ˶ˠˮ˧ˤ˪˷ ˫ˣ˸ ˪˷ ˨ˬ˯ˣˬˢ

˥ˣ˪ ˪˰ ˣ˞˴ˬˮ˷ ˸ˣ˟˷ˣˬˢ ˪˷ ˭˦˵ˢ ˭˪ˡˣˠ .˫˧˟˷˧˧˸ˬ ˡ˞ˬ ˦˰ˬ ˣ˞˴ˬˮ ˣˤ ˢˮˣ˰˪ ˳ˣ˥ˬ ˫˧˟ ˣˢ˷˷ ˸ˣ˧˥ˣ˪ ˣˮ˥˟ˮ˷ ˸ˣ˟˷˧˧˸ˢˢ ˸ˣ˧

 ˫˧ˮ˷˟ ˶ˣ˦˧ˮˢ ˸˶ˠ˯ˬ˟2015-6  ˸˥˲˷ˬˬ ˫˵˪˥ ˸ˣ˥˲˪˷ ˢ˞˶ˮ ,ˡ˟˪˟ ˢ˞˶ˬˢ ˨ˬ˯ ˪˰ .˫˧ˠˣˬ˪˞ˢ ˠˣ˯ ˸˞ ˰ˣ˟˵˪ ˶˷˲˞ˬ ˣˮ˧˞

Pocilloporidae )Babcock et al., 2003 ˭˧ˬ˪ ˫˧˩˧˧˸˷ˬ˷ ˶˧˟˯ˣ (Stylophora pistillata .˸˪˧˞ ˸ˣ˧ˮˣ˷˟ ˳ˣ˲ˮˢ 

 

 ˸ˮ˷˟2017 ˬ˧ˠˡˢ ˪ˣ˵ˣ˦ˣ˶˲ ˢˮˣ˷ ˪˷ ˢ˸˧ˢ ˸˧ˮˣ˷˞˶ˢ ˢ˟˴ˢˢ ˨˞ ,ˢ˪˰ˬ˪ ˶˞ˣ˸ˬˢ ˢˤ˪ ˢ12  ˢ˪˟˵˸ˢ ˭˩˞ˣ ,ˡ˟˪˟ ˸ˣ˧˥ˣ˪

 ˢ˶ˣ˴˟ ˭ˣ˥˟˪ ˸ˮˬ ˪˰ ˨˶˰ˬ ˪˩˪ ˸ˣ˧˥ˣ˪ ˷ˣ˪˷ ˣ˲˯ˣˮ ˢˮ˷ˢ .˸˧ˮˣ˷˟ ˫˧ˠˣˬ˪˞ ˯ˣ˧ˠ ˸˧ˮ˟˸ ˧˟ˠ˪ ˶˸ˣ˧ ˢ˟˶ˢ ˢ˪ˣˡˠ ˸ˣ˧˲˴˸ ˸ˣˬ˩

.˫˯ˣ˧ˠ˪ ˫˧ˮˣ˷˞˶ˢ ˫˧˷ˡˣ˥˟ ˫˧˟˷˧˧˸ˬ ˪˷ ˸ˣˡ˧˶˷ˢ ˸˪˞˷ ˸˞ ˶˸ˣ˧ ˢ˟ˣ˦ 

˟ ˸ˣ˧˥ˣ˪ ˧˶˥˞ ˭ˢ ˟ˣ˵˰˪ ˭˸˧ˮ ˣˤ ˢ˲ˣ˵˸ ˨˶ˣ˞˪ .˫˧˷ˡˣ˥ ˢ˶˷˰˪ ˫˧˧˷ˡˣ˥ ˭˧˟ ˫˧˰ˮˢ ˭ˬˤ ˧˵˶˲ ˨˷ˬ˟ ˫˧˟ ˣˢ˷ ˫˧˶˸˞ˢ ˧ˮ˷

 ,˫˧˟˷˧˧˸ˬ ˶˲˯ˬ) ˫˧˟˷˧˧˸ˬ ˸˰˧˶ˠˣ ˸ˣ˶˟˦˴ˢSpats ˟ˣ˶ˢ˷ ˭ˣˣ˧˩ˬ .(˟˷˧˧˸ˬ˪ ˫˧˲˧˪ˣ˲ ˶˲˯ˬ) ˫˧˯˧˧ˣˠˬˢ ˪ˣˡ˧ˠ ˧˶˥˞ ˭ˢˣ (

˰ ˣ˞˴ˬˮ ˸ˣ˧˥ˣ˪ˢ ˧˟ˠ ˪˰ ˫˧ˠˣˬ˪˞ ˧˟˷˧˧˸ˬ ˪˷ ˰˧˶˩ˬˢ ˸˵˲˯˞ ˪˰ ˶˵˧˰˟ ˡˣˬ˪˪ ˭˸˧ˮ ,˟˵˰ˬˢ ˸ˣ˧˥ˣ˪ ˪˷ ,˭ˠˣˬˢ ,˭ˣ˸˥˸ˢ ˭ˡ˧˴ ˪

 .(˸˧˰˟˦ˢ ˸˧ˮˣ˷˟ ˫˧˟˷˧˧˸ˬ˟ ˫˧˰ˠˣ˲ ˶˷˞ ˢ˧˧˰˶ ˧˴˥˪ ˞˪˪) ˸ˣ˟˷˧˧˸ˢˢ ˪˷ ˫˧ˮˣ˷˞˶ˢ ˫˧˟˪˷ˢ ˸˞ ˡˣ˶˷˪ ˫˸˪ˣ˩˧ˣ ˫˧˯˧˧ˣˠˬ

 ˢˡ˟˰ˬˢ ˶˸˞˟ ˸ˣ˟˷˧˧˸ˢ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˢˮ˷ˢ ˣ˶˲˯ˮ ˪˩ˢ ˨˯˟218 ˯ˮ ˢ˶ˣˬ˷ˢ ˶˸˞˟ˣ ,˫˧˯˧˧ˣˠˬ ˣ˶˲783  ˢˮ˷˟ .˫˧˯˧˧ˣˠˬ

 ˢ˪˞ ˫˧˶˸˞˟ ˣ˶˲˯ˮ ˸ˬˡˣ˵ˢ530 x-705  ˢˮˣˬ˷ ˪˷ ˸˧˟˶˧ˬ ˸ˣˢ˷ ˫˰ ˸ˣ˧˥ˣ˪ ˪˷ ˶˸ˣ˧ ˭˦˵ ˶˲˯ˬ ˪˰ ˫˪ˣ˞ ,ˢˬ˞˸ˢ˟ ,˫˧˯˧˧ˣˠˬ

 ˫˧˯˧˧ˣˠˬˢ ˶˲˯ˬ ˢ˧ˢ ˫˧ˮ˷ˢ ˧˸˷˟ˣ ,ˢˮ˷ˢ ˶˷˞ˬ ˢ˪ˣˡˠ ˢ˸˧ˢ ˸ˬˡˣ˵ˢ ˢˮ˷˟ ˫˧˯˧˧ˣˠˬˢ ˸˵˲˯˞˷ ˢ˞˶ˮ ˨˩ .ˢ˶˷˰ ˞˪ˣ ˫˧˷ˡˣ˥

˟ ˶˷˞ˬ ˪ˣˡˠ ˢ˶ˣˬ˷˟.ˢˡ˟˰ˬˢ ˶˸˞ 

) ˨˶˰ˬ ˣ˸ˣ˞ˬ ˸ˣ˧˥ˣ˪ .˶˸˞ ˣ˸ˣ˞ˬ ˫˧˩˶˰ˬˢ ˭˧˟ ˫ˠ ˨˩ˣ ˢ˪ˣˡˠ ˸ˣˮˣ˷ ˢˮ˷˧ ˨˶˰ˬ ˣ˸ˣ˞ˬ ˸ˣ˧˥ˣ˪ ˭˧˟3  ˣ˴˟ˣ˵ (˭ˬˤ ˵˶˲ ˪˩˟

 ˫ˢ ˶˸˞ ˪˩˟ ˫˧˩˶˰ˬˢ ˸˷ˣ˪˷ .˧˸ˣ˰ˬ˷ˬ ˫˧˟˷˧˧˸ˬ ˶˲˯ˬ ˪˟˵˪ ˧ˡ˩˟ ˶˸ˣ˧ ˪ˣˡˠ (˸ˣ˟˷˧˧˸ˢ ˥˦˷ =) "ˢˬˠˣˡ ˪ˡˣˠ" ˸˪˟˵˪

 .˶˸˞˟ ˢˬ˧ˠˡˢ ˪˰ ˸ˣ˶ˤ˥ˢ 

ˠ ˸˧ˮ˟˸) ˫˧ˠˣˬ˪˞ˢ ˸˶ˣˬ˷ ˧˶˸˞˟ ˫˧ˠˣˬ˪˞ ˯ˣ˧NR) ˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬˢˣ (IUI ˶ˣ˧˞˟ ˸ˠ˴ˣˬ (˟31 ˸ˣ˟˷˧˧˸ˢ .

˪˧˶˲˞ ˫˧˷ˡˣ˥) ˭ˣ˷˞˶ˢ ˭ˬˤˢ ˵˶˲˟ ˢ˪˥ˢ ˫˧ˠˣˬ˪˞-˶˟ˬ˴ˡ ˫˧˷ˡˣ˥) ˭ˣ˶˥˞ˢ ˭ˬˤˢ ˵˶˲ ˨ˣ˸˪ ˢ˩˷ˬˮˣ (˧˞ˬ- ˧˟˷˧˧˸ˬ .(˶˞ˣˮ˧

˩˷ˬˮ ˸ˣ˟˷˧˧˸ˢ˷ ˨˩ ˪˰ ˫˧˰˧˟˴ˬ ˫˧ˡˡˣ˟ ˫˧˲˧˪ˣ˲ ˧˪˰˟ ˫˧ˠˣˬ˪˞ ˸ˣ˧˲˧˴˪ ˡˣˠ˧ˮ˟ ˸˞ˤˣ ,˶˞ˣˮ˧ ˱ˣ˯˟ ˸ˣ˧˥ˣ˪ˢ ˱ˣ˯˧˞˪ ˡ˰ ˢ

 .˵˯˲˧˸ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˟˷˧˧˸ˢ ˳˧˵ˢ ˱ˣ˯ ˶˥˞˪˷ 

 ˧˪˰˟ ˫˧˯˧˧ˣˠˬ ,ˢˡ˟˰ˬˢ ˶˸˞˟ ˧˩ ˱˞ ,˫˧˷ˡ˥ ˫˧˟˷˧˧˸ˬ ˸˲˯ˣ˸ ˫˰ ˡ˥˧ ˢ˲ˣ˵˸ˢ ˪˩ ˨˶ˣ˞˪ ˨˷ˬˮ ˫˧˟˷˧˧˸ˬ ˪˷ ˪ˣˡ˧ˠ

˲˯ ˱ˣ˯˟ ˣ˞˴ˣˢ˷ ˸ˣ˥ˣ˪) ˳˧˵ˢ ˱ˣ˯˟ ˣ˞˴ˬˮ ˫˧˲˧˪ˣ˲ ˪˷ ˶˸ˣ˧˟ ˟˶ ˶˲˯ˬ.(˶˟ˬ˦ 

 ˶˸˞˟ .ˢ˶ˣ˶˟ ˸ˣ˥˲ ˸˧ˮ˟˸ˢ ˢˡ˟˰ˬˢ ˶˸˞˟ ˸˞ˤ ˸ˬˣ˰˪ˣ ˢ˶ˣ˶˟ ˪ˣˡ˧ˠˣ ˯ˣ˧ˠ ˸˧ˮ˟˸ ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˸˶˧˧˦˴ˬ ,˸ˣˮˣ˷ˢ ˱˞ ˪˰

˶˸ˣ˧ ˪ˣˡˠ ˫˧˯˧˧ˣˠˬˢ ˶˲˯ˬ ˢ˶ˣˬ˷ˢ  ˫˧˲˧˴˶ ˫˧˯˧˧ˣˠˬˢ ˸ˣ˶˟˦˴ˢˣ ˪ˣˡˠˣ ,˸ˣ˶˥ˣ˞ˬˢ ˸ˣ˲ˣ˵˸˟ ˦˶˲˟ ,ˢˡ˟˰ˬˢ ˶˸˞˟˷ ˢˤˬ

.˶˸ˣ˧ 
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˧˞ ˶ˣ˟31 :˪˰) ˫˧˟˷˧˧˸ˬˢ ˶˲˯ˬ  ˶˧˴Y ˶˧˴˟ ˭ˣ˸ˮˢ) ˫˧˲˧˪ˣ˲ ˶˲˯ˬ ˧˪˰˟ (X ˫˧ˠˣˬ˪˞ˢ ˸˶ˣˬ˷ ˧˶˸˞˟ ˸ˣ˟˷˧˧˸ˢˢ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ (
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)NR) ˢˡ˟˰ˬˢˣ (IUI  .˶˸˞ ˪˩˟ ˫˧˩˶˰ˬˢ ˸˷ˣ˪˷ ˪˷ ˰˴ˣˬˬ ˫ˢ ˫˧ˠ˴ˣˬˢ ˫˧˩˶˰ˢ .( 

Figure B31: The number of coral spats (on the Y axis) having a given number of polyps (presented on the X 

axis) found on coral settlement plates at the coral nature reserve (NR) and Interuniversity Institute (IUI) 

sites. The values presented are averages of the three arrays at each site.  
 

˪˧˶˲˞) ˫˧˧˷ˡˣ˥˩ ,˭ˣ˷˞˶ˢ ˭ˬˤˢ ˵˶˲˟ ˧˩ ,ˡˣˬ˪˪ ˭˸˧ˮ ˡˣ˰-˪ˡˣˠ ,(˧˞ˬ ˶˸ˣ˧ ˪ˣˡˠ ˦˰ˬ ˫˧ˠˣˬ˪˞ ˧˟˷˧˧˸ˬ ˪˷ ˰˴ˣˬˬˢ ˫

 ,ˢˡ˟˰ˬˢ ˶˸˞˟4  ˸ˬˣ˰˪ ˫˧˲˧˪ˣ˲5  ˱ˣ˯˟ ,˸˞ˤ ˫˰ .˸ˬˡˣ˵ˢ ˢˮ˷˟ ˫ˠ ˞˴ˬˮ ˢˬˣˡ ˪ˡ˟ˢ .ˢˬ˞˸ˢ˟ ,˯˧˧ˣˠˬ˪ ˰˴ˣˬˬ˟ ˫˧˲˧˪ˣ˲

˟ ˶ˣ˧˞) ˢˡ˟˰ˬ˪ ˢ˞ˣˣ˷ˢ˟ ˫˧˪ˣˡˠ ˶˸ˣ˧ ˫˧˯˧˧ˣˠˬ ˶˸ˣ˧ ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˣ˞˴ˬˮ ˶˟˩ ˢ˧ˮ˷ˢ ˢ˲ˣ˵˸ˢ32 ˸ˣ˞˟ˢ ˸ˣ˲ˣ˵˸ˢ ˧˸˷˟ .(

 ˪˰ ˫˧˯˧˧ˣˠˬˢ ˶˲˯ˬ˟ ˢˡ˧˶˧ ˢ˞˴ˬˮ ˢˮˣ˶˥˞ˢ ˢ˲ˣ˵˸˟ˣ ,˫˧˯˧˧ˣˠˬ ˪ˡˣˠˣ ˶˲˯ˬ ˪˷ ˫˧ˬˣˡ ˫˧˰˴ˣˬˬ ˫˧˩˶˰ ˢ˶ˣˬ˷˟ ˣ˞˴ˬˮ

 ˶˲˯ˬ ˭ˢ ˫˧˶˥ˣ˞ˬˢ ˭ˬˤˢ ˧˵˶˲˟ ˧˩ ˫˞ ,˫˧˯˧˧ˣˠˬ ˪˷ ˭ˡ˟˞ ˪˧˥˸ˬ ˳˧˵ˢ ˱ˣ˯˟˷ ˨˩ ˪˰ ˫˧˰˧˟˴ˬ ˢ˪˞ ˫˧˞˴ˬˬ .˸ˣ˧˥ˣ˪

˥ˢ ˸˰˟˶˞˟ ˶˷˞ˬ ˸˧˸ˣ˰ˬ˷ˬ ˫˧˪ˣˡˠ ˫˪ˡˣˠ ˭ˢˣ ˫˧˯˧˧ˣˠˬˢ ˶˲˯ˬ˟ ˪ˣˡ˧ˠ ˢ˞˶ˮ ˢˡ˟˰ˬˢ ˶˸˞˟ ,˸˞ˤ ˸ˬˣ˰˪ .˫˧ˮˣ˷˞˶ˢ ˫˧˷ˡˣ

 ˫˟ˣ˶ˣ ˭˦˵ ˫˧˯˧˧ˣˠˬ ˶˲˯ˬ ˞˴ˬˮ ˶˟˩ ˸ˣˮˣ˶˥˞ˢ ˸ˣ˲ˣ˵˸ˢ ˧˸˷˟ˣ ˸˧˷˧˪˷˪ ˢ˧ˮ˷ˢ ˢ˲ˣ˵˸ˢ ˭˧˟ ˫˪ˡˣˠ˟ ˞˪ ˨˞ ˫˧˟˷˧˧˸ˬˢ

 ˧˷˧˪˷ˢ ˭ˬˤˢ ˵˶˲˪ ˢ˞ˣˣ˷ˢ˟ ˫˧ˮ˦˵ï .˳˧˵ˢ ˱ˣ˯ ˸˞˶˵˪ ˫˧˟˷˧˧˸ˬ ˸˸ˣˬ˸ ˧˟ˠ˪ ˢ˶ˣˬ˷ˢˬ ˣˤ ˸˞ ˸˵ˤ˥ˬˢ ˸˧˲˴˸ 

 ˢ˰˧ˠˢ ˢ˪˧ˡˠˢ ˢˡ˟˰ˬˢ ˶˸˞˟ ,ˢˮˣ˰ˢ ˨˶ˣ˞˪ ˫˧˯˧˧ˠ˸ˬ ˸ˣ˟˶˸ˢˣ ˪˷ ˢ˪˧ˡˠ ˨˯ ˶˥˞ ˟˵˰˪ ˭˸˧ˮ ˢ˶ˣˬ˷ˢ ˶˸˞˟˷ ˡˣ˰˟

˟ ˶ˣ˧˞) ˫˧˶˧˰˴ ˢ˞˶ˮˢ ˪˩˩ ˫˟ˣ˶ˣ ˫˧˯˧˧ˣˠˬ ˪˷ ˶˸ˣ˧ ˭˦˵ ˶˲˯ˬ ˞˴ˬˮ ˢˮˣ˶˥˞ˢ ˢ˲ˣ˵˸˟ˣ (˶˟ˬ˦˲˯) ˳˧˵ˢ ˱ˣ˯˟ ˢ˞˧˷˪33.(  ˭˧˟

 ˸ˮ˷˟ ˫˧˯˧˧ˣˠˬˢ ˶˲˯ˬ ˧˩ ˢ˞˶ˮ ˫˧ˮ˷ˢ2017 ˣ˟ˠ ˢ˧ˢ ˢˣ˟ˠ ˪˪˩ ˨˶ˡ˟ ˢ˧ˢ ˰˴ˣˬˬˢ ˫˪ˡˣˠ ˨˞ ,˫˧˶˸˞ˢ ˧ˮ˷˟ ,ˢˮ˷ˢ ˶˷˞ˬ ˢ

.ˢˮ˷ˢ ˶˸ˣ˧ 

 

 
˧˞ ˶ˣ˟32 : ˯˧˧ˣˠˬ˪ ˰˴ˣˬˬˢ ˫˧˲˧˪ˣ˲ˢ ˶˲˯ˬ ˡˠˮ˩ (˭˧ˬ˧ˬ) ˢˡ˟˰ˬˢ ˶˸˞˟ˣ (˪˞ˬ˷ˬ) ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˰˴ˣˬˬˢ ˫˧˯˧˧ˣˠˬˢ ˶˲˯ˬ

.˸˵ˡ˟ˮˢ ˢ˲ˣ˵˸ˢ ˨˶ˣ˞˪ 

Figure B32: The average number of recruits found on coral settlement plates versus the average number 

of polyps per recruit at the nature reserve site (left) and the Interuniversity site (right), throughout the 

examined period. 
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˧˞ ˶ˣ˟33 :˧ˬ˧ˬ) ˢˡ˟˰ˬˢ ˶˸˞˟ˣ (˪˞ˬ˷ˬ) ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˸ˣˮˣ˰ˢ ˭˧˟ˣ ˫˧ˮ˷ˢ ˭˧˟ ˢ˞ˣˣ˷ˢ ˢ˪˰ˬ˪ .(˭ï  ˰˴ˣˬˬˢ ˫˧˟˷˧˧˸ˬˢ ˶˲˯ˬ

 ˢ˦ˬ˪ .(˶˟ˬ˟ˣˮ˪ ˪˧˶˲˞ ˭˧˟) ˫˧ˬˠˡˮˢ ˭ˬˤˢ ˧˵˶˲˟ ˶˸˞˟ï  .˯˧˧ˣˠˬ˪ ˰˴ˣˬˬˢ ˫˧˲˧˪ˣ˲ˢ ˶˲˯ˬ 

Figure B33: Inter -annual and seasonal comparison of coral settlement at the Nature Reserve (left) and 

Interuniversity Institute (right). To p ï the average number of coral spats at different time intervals between 

April and September. Bottom ï the average number of polyps per spat (size). 
 

˵˯ˬ ˵˧˯ˢ˪ ˸ˣ˶˷˲˞ ˭˧˧ˡ˰ ˭˧˞ ˭˩ ˪˰ˣ ˡ˟˪˟ ˢ˧ˮ˷ˢ ˢˮ˷ˢ ˣˤ ˸˧˥˩ˣˮˢ ˣ˸ˮˣ˩˸ˬ˟ ˰˴ˣ˟ˬ ˸˧ˮˣ˷˪ ˫˧˯˧˧ˣˠˬ ˶ˣ˦˧ˮ ,˫ˣ˩˧˯˪ ˸ˣˮ

˪˧˶˲˞ ˫˧˷ˡˣ˥) ˸ˣˮˣ˶˥˞ˢ ˫˧˧˸ˮ˷˟ ˸˧˸ˮˣ˰ˢ ˯ˣ˧ˠˢ ˸˧ˮ˟˸ ˶˥˞ ˟ˣ˵˰˪ ˭˸˧ˮ ,˸˞ˤ ˫˰ .˫˧ˮ˷ˢ ˭˧˟ ˫˧˪ˡ˟ˢ ˧˟ˠ˪ ˸ˣ˶ˣ˶˟- ˶˟ˬ˟ˣˮ

 ˫˧ˮ˷˟2017 x-2018 ˶˞ˣˮ˧ ˡ˰ˣ ,2019  .ˢˡ˟˰ˬˢ ˶˸˞ˣ ˢ˶ˣˬ˷ˢ ˶˸˞ ,˫˧˶˸˞ ˧ˮ˷˟ (˸˧˥˩ˣˮˢ ˢˮˣ˰˟ 

˫˧˪ˡˠ ˫ˢˣ ˶˸ˣ˧ ˢ˪ˣˡˠ ˫˧˯˧˧ˣˠˬˢ ˸ˣˬ˩ ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˧˩ ˢ˞˶ˮ  ˶˲˯ˬ ˢ˶ˣˬ˷ˢ ˶˸˞˟ .ˢˡ˟˰ˬˢ ˶˸˞˟ ˶˷˞ˬ ˶˸ˣ˧ ˟ˣ˦

 ˶˸˞˟ ˧˟˶ˬˢ ˪ˡˣˠˢˣ ˰˴ˣˬˬˢ ˪ˡˣˠˢ ˫ˠˣ ˢˡ˟˰ˬˢ ˶˸˞˟ ˞˴ˬˮ˷ ˶˲˯ˬˢˬ ˢ˟˶ˢ˟ ˪ˣˡˠ ˢ˧ˢ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˣ˶˲˯ˮ˷ ˫˧˯˧˧ˣˠˬˢ

˞˧˷˪ ˢˮˣ˰ˢ ˸˪˧˥˸ ˭˧˟ ˸ˣ˧˥ˣ˪ ˪˰ ˫˧˯˧˧ˣˠˬˢ ˶˲˯ˬ˟ ˪ˣˡ˧ˠ ˞˴ˬˮ ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˞˴ˬˮ ˫˧ˮ˷ˢ ˧˸˷˟ .˶˸ˣ˧ ˫˧˪ˣˡˠ ˢ˶ˣˬ˷ˢ ˢ

˸ˡ˧˶˧ˣ ,˶˟ˬ˦˲˯ ˷ˡˣ˥˟- ˸˪˟ˠˬ ˢˮ˷˧ ˧˩ ˢ˞˶ˮˣ ˢ˶ˣ˶˟ ˸ˣ˥˲ ˸ˣ˟˷˧˧˸ˢˢ ˸˧ˮ˟˸ ˢˡ˟˰ˬˢ ˶˸˞˟ .˶˟ˬ˦˲˯ ˷ˡˣ˥ ˧˶˥˞ ˢˬ

 ˸ˮ˧˥˟ˬ ˫˧ˮ˷ˢ ˭˧˟ˣ ˫˧˶˸˞ˢ ˭˧˟ ˫˧˪ˡ˟ˢˢ ˫˞ˢ ˰ˣ˟˵˪ ˸˶˷˲˞ˬ ˢˮ˧˞ ˢˤ ˟˪˷˟ ˫˧ˮˣ˸ˮˢ ˸ˣˬ˩ ,˸˞ˤ ˫˰ .˶˸ˣ˧ ˢ˪ˣˡˠ ˸ˣˡ˧˶˷

 ˧˧˷˵˟ ˣ˞ ˢ˵˲˯˞˟ ˫˧˪ˡ˟ˢˬ ˸˰˟ˣˮ ˸ˣ˟˷˧˧˸ˢˢ ˸˧ˮ˟˸ .ˢ˪˧ˡˠˣ ˯ˣ˧ˠ 
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.˟4 .˸ˣ˪ˣˮ˪˲ ˫˧ˠˣˬ˪˞ ˸˧ˮˣ˷˪ ˨ˣˬ˯˟ ˫˧ˠˡ ˸ˣˣ˶˪ˣ  
 

ˢ˶˦ˬ 

 .˸˪˧˞ ˪˷ ˫˧ˠˣˬ˪˞ˢ ˸ˣ˧ˮˣ˷˪ ˫˧ˠˡ ˪˷ ˸ˣˣ˶˪ˣ ˫˧ˠˣˬ˪˞ ˪˷ ˸ˣ˪ˣˮ˪˲ ˸˵˲˯˞˟ ˫˧˧ˣˮ˧˷ ˶˥˞ ˧˸ˣˬ˩ ˟˵˰ˬ 

 

˸ˣ˦˧˷ 

 ˫˧˶ˣˤ˞ ˧ˮ˷˟ ˸˪˧˞ ˧˲ˣ˥˪ ˨ˣˬ˯˟ ˸ˣ˧ˣ˴ˬˢ ˫˧ˠˡ ˪˷ ˸ˣˣ˶˪ˢ ˸ˣˬ˩ˣ ˸ˣ˪ˣˮ˪˲ˢ ˸ˣˬ˩ ˪˷ ˧˸ˣˬ˩ ˭ˡˬ˞ï s ˱ˣ˥ˢˣ ˧ˮˣ˲˴ˢ ˱ˣ˥

 ˶ˣ˧˞) ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷˪ ˨ˣˬ˯˟ ,˧ˬˣ˶ˡˢ˟34 ˫˧˶˦ˬˢ ˫˧˷ˣ˪˷˟ ˭ˣ˦˵ˮ˪˲ ˸˷˶ ˪˷ ˸˶˵ˣ˟ˬ ˢ˶˧˶ˠ ˸˧˷˰ˮ ˫˧˶ˣˤ˞ˢ ˧ˮ˷˟ .(

 ˵ˬˣ˰˟ ˸˧˰˵˶˵ ˪˰ˬ ˸˧˦˧˞ˣ ˸˶˵ˣ˟ˬ ˸ˣ˶˧ˢˬ˟ ˦ˣ˧˷ ˧ˡ˩ ˨ˣ˸ .˱ˣ˥ˢ ˧ˬ ˸ˡˣˬ˰ ˪˷ ˫˧ˮˣ˧˪˰ˢ60  ˡ˰ ˭ˣ˦˵ˮ˪˲ ˸˷˶ ˸ˡ˶ˣˬ ˫˧˶˦ˬ
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Figure B 43: Locations of plankton net tows adjacent to the North Beach and the Coral Nature Reserve of 

Eilat. 
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 ˫˧˞˴ˬˮˢ ˫˧˦˶˲ˢ ˧ˡ˧ ˪˰ ˢ˟˥ˣ˶ˣ ˢˡ˧ˡˬˢ ˦˶˯ ˧ˡ˧ ˪˰ ˰˟˵ˮ ˢ˩˶ˣ˞ ˶˷˞ ˢ˰ˣ˴˶ ˸˶˵˯ˮ .ˡ˥˞ ˶˦ˬ ˣ˩˶ˣ˞ ˶˷˞ ,˟˴˧ˮˢ ˦ˣˬˢ ˸˥˸

) ˟˴˧ˮˢ ˦ˣˬˢ1 ˟ˣ˪ˣ˞˷ ˶ˬˣ˸ :˫ˣ˪˧˴ .('ˬ 

Figure B35: Belt-transect survey of motile invertebrates: a diver holding a T-shaped stick passes along a 

measuring tape counting the individuals found under the cross-arm. This makes a sampling unit whose 

length is defined by the measuring tape and whose width by the 1 meter long cross-arm. Photo: Tomer 

Shaulov 
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 ˫˧˶˸˞ˢ ˪˩˟ ˣ˶˵˯ˮ ˢˮ˷ˢ1600 ˪˟˦˟ ˦ˣ˶˧˲ˢ ˧˲˪ ,˫˧˰ˣ˟˶ ˫˧˶˦ˬ˟ ˢ6. 

  

 IUI-5 IUI-10 NR-5 NR-10 Lagoon 

 Density Number Density Number Density Number Density Number Density Number 

 Diadema 0.73 145 0.33 66 0.34 136 0.19 75 0.18 71 

Other Urchins 0.04 8 0.05 10 0.27 108 0.02 9 0.27 108 

Total Urchins 0.77 153 0.38 76 0.61 244 0.21 84 0.45 179 

Starfish 0 0 0.005 1 0.003 1 0 0 0 0 

Feather star 0.65 129 0.42 83 0.68 271 0.30 121 0.00 1 

Sea Cucumber 0.04 8 0.06 12 0.12 46 0.12 47 0.04 40 

Basket Star 0.02 4 0.015 3 0 0 0.015 6 0 0 

M2 surveyed 200 200 400 400 400 

˪˟˦ ˢ6˟˷ : .˫˧˶˵˯ˮˢ ˫˧˶˸˞˟ ˫˧ˡ˧˧ˮˢ ˸ˣ˧˪ˣ˥ˢ ˧˶˯˥ (˶"ˬ˪ ˫˸ˣ˲˧˲˴ˣ ˫˧˦˶˲ˢ ˶˲˯ˬ) ˸ˣ˥˧˩ 

Table B6: Total abundance and average density (number per 1m2) of mobile invertebrates at the monitored 

sites. 

 

 ,˫˧ˢ ˧ˡˣ˲˧˵ ˞˧ˢ ˸ˣ˧˪ˣ˥ˢ ˧˶˯˥ ˭˧˟ˬ ˸˧ˮˣ˷˟ ˶˸ˣ˧˟ ˢ˟ˣ˷˥ˢ ˫˧˰ˣ˶ˢ ˸˴ˣ˟˵ .˸ˣ˴˞ˬ ˸˧ˮˣ˷ˢ ˭ˣ˧˵ˮ˟ ˟ˣ˷˥ ˡ˧˵˲˸ ˫ˢ˪ ˶˷˞

˟ ˶ˣ˧˞) ˫˧ˢ ˸ˣ˪˴˟˥ ˞˧ˢ ˢ˴ˣ˲ˮˢ ˢ˧ˮ˷ˢ ˢ˴ˣ˟˵ˢ ˶˷˞˩ ˶ˣ˦˧ˮˢ ˧˶˵˯˟ ˶˸ˣ˧˟ ˢ˴ˣ˲ˮˢ ˢ˴ˣ˟˵ˢ ˫ˠ ˧ˢˣˤ36 ,˫˧ˢ ˧ˡˣ˲˧˵ ˭˧˟ .(

 ˞ˣˢ ˶˸ˣ˧˟ ˳ˣ˲ˮˢ ˭˧ˬˢDiadema setosum ˢˮˣˠ˪ˢ ˧˶˸˞˟ ˫˧˶˥˞ ˫˧ˠˣ˯ˬ ˫˧ ˧ˡˣ˲˧˵ ˸˰˲˧˷˟ ˢ˧˪˰ ˢ˸˲˴ˮ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ .

 ˫˧ˢ ˡˣ˲˧˵ˣ ˢˡˣˡ˶ˢ ˢ˶ˣˬ˷ˢˣEchinometra mathaei  ˠˣ˯ˢ ˣ˧˶˥˞ˣ ˶˸ˣ˧˟ ˳ˣ˲ˮˢ ˧ˮ˷ˢ ˞ˣˢEchinotrix sp. ˫˧ ˧ˡˣ˲˧˵ ˸ˣ˲˧˲˴ .

 ˶˸˞˟ ˡ˥ˣ˧ˬ˟ˣ) ˫˧ˡˣˡ˶ˢ ˫˧˶˸˞˟ ˶˸ˣ˧˟ ˢ˪ˣˡˠIUI-5.˫˧˵ˣˬ˰ˢ ˫˧˶˸˞˟ ˸ˣ˥˲ˣ ( 

 ˶˸˞ ˞˧ˢ ˢˮˣˠ˪ˢ .ˢˮˣˠ˪ˢ ˶˸˞˟ ˡ˟˪ˬ ,˫˧˶˸˞ˢ ˟ˣ˶˟ ˢˢˣ˟ˠ ˫˧ˢ ˸ˣ˪˴˟˥ ˪˷ ˭˸ˣ˲˧˲˴ ˪˰ .˫˧˦˰ˬ ˢ˟ ˫˧˰˪˯ˢˣ ˶˵˧˰˟ ˧˪ˣ˥

.˸ˣ˪˴˟˥˪ ˧ˮ˧˧˲ˣ˞ ˪ˣˡ˧ˠ ˸˧˟ ˢˤ ˭˧˞ ˭˩ 
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ˣ˧˞˟ ˶36˫˧ˡ˧˧ˮ ˸ˣ˧˪ˣ˥ ˧˶˯˥ ˪˷ (˶"ˬ˪ ˫˧˦˶˲) ˸˰˴ˣˬˬˢ ˸ˣ˲˧˲˴ˢ : (ˢ˦ˬ˪) ˫˧ ˧ˡˣ˲˧˵ˣ (ˢ˪˰ˬ˪)  .˶ˣ˦˧ˮˢ ˧˶˸˞˟ 

Figure B36: The average density (per m2) of mobile invertebrates (top) and sea urchins (bottom) at the 

sampling sites.  

 

˟ ˶ˣ˧˞) ˫˧ ˧ˡˣ˲˧˵ ˸ˣ˲˧˲˴˟ ˸ˣ˪ˣˡˠ ˸ˣˡˣˮ˸ ˣˡˡˬˮ ˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˨˷ˬ˟37 ˳ˣ˲ˮˢ ˡˣ˲˧˵ˢ ˸˧˧˯ˣ˪˩ˣ˞˟ ˸ˣˡˣˮ˸ˢ .(D. setosum 

 ˶˸˞˟ ˡ˥ˣ˧ˬ˟ ˸ˣ˪ˣˡˠIUI-5 ˣ˲˧˵ ˸ˣ˲˧˲˴ ˢˮˣˠ˪ˢ ˶˸˞˟ .˫˧˶˸˞ˢ ˪˩˟ ˢˬˣˡ ˧ˣˮ˧˷ˢ ˸˧ˮ˟˸ ˨˞ ,˶˸ˣ˧˟ ˢ˪ˣˡˠ ˣ˸ˣ˲˧˲˴ ˣ˟ ˫˧ ˧ˡ

 ˭˧ˬˢ ˦˶˲˟ˣ) ˟˪ˣ˷ˬ˟ ˫˧˶˥˞E. mataei .ˢˬˣˡ ˢ˧˧˯ˣ˪˩ˣ˞ˢ ˪ˡˣˠ˟ ˸ˣˡˣˮ˸ˢ ˸˧ˮ˟˸ˣ ,˶˸ˣ˧ ˢ˪ˣˡˠ ( 
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˧˞˟ ˶ˣ37 ˫˧ˢ ˧ˡˣ˲˧˵ ˪˷ (˶"ˬ˪ ˫˧˦˶˲) ˸˰˴ˣˬˬˢ ˸ˣ˲˧˲˴ˢ :Diadema setosum  ˫˧˶˥˞ ˫˧ ˧ˡˣ˲˧˵ ˪˷ (ˢ˪˰ˬ˪) ˧˶˸˞˟ (ˢ˦ˬ˪)

 .˶ˣ˦˧ˮˢ 

Figure B37: The average density (individuals per m2) of Diadema setosum (top) and other urchins (bottom) 

at the sampling sites.  

 

 ˸˧˧˯ˣ˪˩ˣ˞˟ ˸ˣˡˣˮ˸ˢ ˧˶˥˞ ˸˟˵ˣ˰ ˫˧ˢ ˧ˡˣ˲˧˵ ˸˧˧˯ˣ˪˩ˣ˞ ˪ˡˣˠ˟ ˧˶ˣˤ˥ˬˢ ˧ˣˮ˧˷ˢ ˸˧ˮ˟˸ ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟D. setosum 

˟ ˶ˣ˧˞) ˸˦˪ˣ˟ ˸ˣ˥˲ ˸ˣ˧˶ˣˤ˥ˬˢ ˢˮˣˠ˪˟ ˣ˪˧˞ˣ38.( 

 ˢˢˣ˟ˠ ˸ˣ˲˧˲˴) ˶ˣ˦˧ˮ˪ ˸ˣˮˣ˷˞˶ˢ ˫˧ˮ˷˟ ˢˡˡˬˮ ˫˧ ˧ˡˣ˲˧˵ ˪˷2004-5 ˫˧ˮ˷˟ ˭˩ˣ (2007-8  ˸ˮ˷˟ˣ2012 ˢ˪˞ ˫˧˞˧˷ ˭˧˟ .

˩˟ ˢˮ˦˵ ˢ˧˯ˣ˪˩ˣ˞ˢ ˸ˣ˲˧˲˴ ˭ˢ˟ ˫˧ˮ˷ ˸ˣˡ˧˶˲ˬ- 50% .˫˧˶ˣˤ˥ˬ ,ˢ˞˶ˮ˩ ,˫˧˲˵˷ˬ ˫˧ˢ ˧ˡˣ˲˧˵ ˸ˣ˲˧˲˴˟ ˫˧˧ˣˮ˧˷ˢ  ˪ˡˣˠ˟ ˫˧˧˰˟˦

.˸ˣ˧˶ˣˤ˥ˬ ˸ˣ˧˸˟˧˟˯ ˸ˣ˰˲˷ˢ ˣ˞ ,ˢ˧˧˯ˣ˪˩ˣ˞ˢ 
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˧˞˶ˣ ˟38 ˫˧ˢ ˧ˡˣ˲˧˵ ˪˷ (˶"ˬ˪ ˫˧˦˶˲) ˸˰˴ˣˬˬˢ ˸ˣ˲˧˲˴ˢ :)Diadema setosum˫˧ˡˣ˲˧˵ˢ ˪˪˩ˣ ˫˧˶˥˞ , ( ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟

 .(ˢ˦ˬ˪) ˢˮˣˠ˪ˢˣ (ˢ˪˰ˬ˪) 

Figure B38: The average density (individuals per m2) of sea urchins (Diadema setosum, other urchins and all 

urchins) at the monitored fore-reefs sites (top) and the lagoon (bottom).  

 

 ˸ˮ˷˟ ˞˧˷˟ ˢ˞˴ˬˮˣ ,˸ˣˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˤ˞ˬ ˢ˟˶ ˢˡ˧ˬ˟ ˢ˸˪˰ ˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟ ˫˧ˢ ˸ˣ˪˴˟˥ ˸ˣ˲˧˲˴2012 ˤ˞ˬ .

˟ ˶ˣ˧˞) ˸ˣˮˣ˷˞˶ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˷˪ ˸˧˯˥˧ ˢˢˣ˟ˠ ˢ˶˸ˣˮ ˨˞ ˸ˣ˪˴˟˥ˢ ˸ˣ˲˧˲˴ ˦˰ˬ ˢˡ˶˧39 ˸ˣ˲˧˲˴ ˢˮˣˠ˪˟ .( ˢˮ˦˵ ˫˧ ˸ˣ˪˴˟˥

  .˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˪˩ ˨˶ˣ˞˪ ˸˧ˮˣ˷ˢ ˸ˬˡ˵˟ ˶˷˞ˬ ˸˶˩˧ˮ ˢˡ˧ˬ˟ 

˫˧ˢ ˧ˮˣ˲˲˪ˬ ˸˧˧˯ˣ˪˩ˣ˞  ˸ˣ˲˧˲˴ˢ˷ ˭ˣˣ˧˩ˬ .˸˧ˮˣ˷ˢ ˸ˬˡ˵ ˧˶˸˞˟ ˶˵˧˰˟ ˸ˣˡˣˮ˸ ˫˰ ,˫˧˶˸˞ˢ ˪˩˟ ˸˩˷ˬ˸ˬ ˢ˧˪˰˟ ˸˞˴ˬˮ

˫˞ ,˫˧˶˸˞ˢ ˪˩˟ ˶˸ˣ˧˟ ˢ˩ˣˬˮ ˫˧ ˧˟˩ˣ˩ ˸ˣ˲˧˲˴ .˸ˣ˧˸ˣ˰ˬ˷ˬ ˢ˪˞ ˸ˣˡˣˮ˸ ˫˞ˢ ˶ˣ˶˟ ˞˪ ˢ˩ˣˬˮ  ˸˧ˮˣ˷ˢ ˸ˬˡ˵˟ ˶˸ˣ˧ ˢˢˣ˟ˠ ˧˩

 ˸ˣˡˣˮ˸˪ ˸ˣ˰ˬ˷ˬ ˯˥˧˧˪ ˢ˷˵ (˨ˣˬˮ ˫˧˧˸ˮ˷ˢ ˫˧˶˵˯˟ ˫˧˪˪˩ˮˢ ˫˧˦˶˲ˢ ˶˲˯ˬ) ˶˸ˣ˧˟ ˢ˩ˣˬˮ ˸ˣ˲˧˲˴ˢ˷ ˭ˣˣ˧˩ˬ .ˢˮˣˠ˪˟ ˶˷˞ˬ

 .˸ˣ˲˴ˮˢ 

) ˵ˮˣ˷˥ˮ ˪˷ ˫˧˦˶˲ ˶ˣ˦˧ˮˢ ˧˶˸˞˟ ˣ˰˧˲ˣˢ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟Basket Star, Astroboa nuda ˫˧ˮ˷˟ ˣˢˣˤ ˞˪ ˶˷˞ (

˦˧ˮ˪ ˸ˣˮˣ˷˞˶ˢ.˸˪˧˞˟ ˯˯˟˸ˬˣ ˨˪ˣˢ ˢˤ ˶ˣ˴˧˷ ˢ˞˶ˮˣ ˶ˣ  
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˞˟ ˶ˣ˧39˶˲) ˸˰˴ˣˬˬˢ ˸ˣ˲˧˲˴ˢ : ,(ˢ˪˰ˬ˪) ˫˧ ˸ˣ˪˴˟˥ ˪˷ (˶"ˬ˪ ˫˧˦ ˫˧ ˧ˮˣ˲˲˪ˬ ˫˧ ˧˟˩ˣ˩ˣ (˰˴ˬ˞˟) ˧˶˸˞˟ (ˢ˦ˬ˪) ˸ˬˡ˵

ˢˮˣˠ˪˟ˣ ˸˧ˮˣ˷ˢ . 

Figure B39: The average density (per m2) of feather-stars (top), Sea Cucumbers (middle) and Sea Stars 

(bottom) at the fore-reef sites and the lagoon.  
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ˢ˶˦ˬ 

ˢˣ ˸ˣ˟˷˧˧˸ˢˢ ˧˟˴˵ ˭ˡˬ˞ˢ˥˧ˬ˴ ˸ˣˡˣˬ˴ ˸ˣ˴˞ ˪˷- .˸ˣ˴˞ˢ ˸ˣˬ˩ ˸ˣ˯˧ˣ˪ ˢ˧˧˰˶ˢ ˸ˣ˟˧˷˥ˣ ˰˴ˬ 

 

˸ˣ˦˧˷ 

ˢ˷ˣ˪˷  ˫˧˩˶˰ˬ˫ˢ˟ ˷ ˮ˧ ˪˷ ˸ˣˠˣˤ ˸ˣ˧˥ˣ˪PVC ˭˪ˡˣˠ˷ ,˸ˣ˩ˣˬ˯ 10X10  ˪˰ ˪˵ˢ˪ ˸ˮˬ ˪˰ ˯˲˯ˣ˥ ˭ˣ˧˪˰ˢ ˭ˡ˧˴ˣ ˬ"˯

˭˧˟ˢ ˭ˣ˩ˬˢ ˪ˣˬ˷ ˸˧ˮˣ˷˟ ˫˧˶˦ˬ ˢ˶˷˰ ˡ˰ ˢ˰˟˷ ˫˧˵ˬˣ˰˟ ˧˸ˣ˶˧˶˷ ˭˲ˣ˞˟ ˣ˟˴ˣˢ ,˸ˣ˴˞ ˸ˣ˟˷˧˧˸ˢ- .˧˞˦˧˯˶˟˧ˮˣ˞˟ ˸ˮ˷2007 

 ˫˧˵ˬˣ˰˟ ,ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷ ˪˷ ˧ˬˣ˶ˡˢ ˢ˵˪˥˟ ˫ˠ ˫˧ˬˣˡ ˫˧˩˶˰ˬ ˣ˟˴ˣˢ20  ,'ˬ5 ˣ˧˥ˣ˪ ˧˸˷ ˨˶˰ˬ ˪˩˟ .ˢˮˣˠ˪˟ˣ ,'ˬ ˸ˣ˲ˣ˷˥ ˸

 ˪˷ ˭˧˰ ˪ˡˣˠ ˪˰˟ ˸˩˸ˬ ˟ˣ˪˩ ˸ˣ˯ˣ˩ˬ ˸ˣ˧˥ˣ˪ ˧˸˷ˣ1X1 ˟ ˶ˣ˧˞) ˬ"˯40 ,˰˴ˬ ˸ˣˡˣˬ˴ ˸ˣ˴˞ ˸ˣ˟˷˧˧˸ˢ˪ ˸ˣ˷ˬ˷ˬ ˸ˣ˧˥ˣ˪ˢ .(

 ˱˪˥ˣˬ ˷ˡˣ˥˪ ˸˥˞ .˸˧ˮˣ˷˟ ˫˧˲ˣ˷˥ ˫˧˥˦˷˟ ˸ˣ˴˞ ˸ˣ˟˷˧˧˸ˢ˪ ˪ˡˣˬ ˸ˣˣˢˬˣ˟ ˠˣˤ ˨˶˰ˬ ˪˩ ˪˷ ˡˬˣ˴ˬ ˸ˣ˧˥ˣ˪)ˢ˲ˣ˷˥-ˢ˯ˣ˩ˬ( 

 ˸ˣ˧˵ˮ ˸ˣ˧˥ˣ˪˟ï  ˸ˣˢ˷ˢ ˭ˬˤ ˫˧˟˪˷ .˫˧˧˷ˡˣ˥˩ ˸˧˥ˣ˪ ˪˩ 

 ˸˧˩ˣ˩ˤ ˧˟˧˯ ˶˦˪˧˲ ˪˰ ˸ˣˮˮˣ˯ˬˣ ˫˧ˬˢˬ ˣ˞˴ˣˢ˷ ˸ˣ˧˥ˣ˪ˢˬ ˸ˣˡ˶ˣˠˬ ˸ˣ˴˞ˢGF/A ˸˯˧ˬ˸˟  ˫˧˶˷ˣˬ ˫˧˶˦˪˧˲ˢ .

) ˪ˣˮ˸ˬ:˭ˣ˦˴˞50:50) (v/v ˪ˠˢ ˧˩˶ˣ˞˟ ˶ˣ˞ˢ ˸˰˧˪˟ ˸ˬ˴˰ .˸ˣ˴˞ˢ ˸˯ˬ ˭ˡˬˣ˞˪ ˫˧˷ˬ˷ˬˢ ˫˧˦˸ˮ˧˯ˣ˦ˣ˲ˢ ˫˧˦ˮˬˠ˧˲ˢ ˧ˣ˴˧ˬ˪ (

˫˧˦˸ˮ˧˯ˣ˦ˣ˲ˢ ˫˧˦ˮˬˠ˧˲˪ ˫˧ˬ˧˞˸ˬˢ )E664, E647, E630( ˟ ˸ˡˡˬˮ- Spectrophotometer ˢ ˸ˣˬ˩ ˟ˣ˷˧˥˪ ˸˷ˬ˷ˬˣ- 

chlorophyll a ,ˢ˪˞ ˸ˣ˴˞˟ ˧˶˵˧˰ˢ ˦ˮˬˠ˧˲ˢ ,˸ˣ˰˴ˬ˞˟  :ˢ˞ˣˣ˷ˬˢ 

[ ] ( )100/)08.054.185.11(30
6306476642

EEEChl
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mg

a
--Ö= 

 ˪˷ ˢ˧˧˰˶ ˫˧˰ˮˣˬ ˫˧˟ˣ˪˩ˢ˷ ˨˩˟ ,˸˧˪˞˧˴ˮ˦ˣ˲ˢ ˸ˣ˴˞ˢ ˸ˣˬ˩ ˭ˡˬˣ˞˪ ˸ˣ˷ˬ˷ˬ ˸˩˸ˬˢ ˧˟ˣ˪˩ ˧ˡ˧ ˪˰ ˸ˣˮˠˣˬˢ ˸ˣ˧˥ˣ˪ˢ

˧ˠˡ ˧ˡ˧ ˪˰ ˢ˟˶ ˢˡ˧ˬ˟ ˦˪˷ˮ ˸ˣ˴˞ ˪˷ ˪ˣˡ˧ˠˢ ˪˞˧˴ˮ˦ˣ˲ .ˢ˪˞ ˸ˣ˴˞ ˪˷ ˫˧˧˶˵˧˰ˢ ˫˧ˮ˩˶˴ˢ ˫ˢ˷ ˫˧˪ˣˡˠ ˸ˣˮˣˤ˪˥ˣ ,˫˧ ˧ˡˣ˲˧˵ ,˫

 .˸ˣ˴˞ ˪˰ ˢ˧˧˰˶ˢ ˸ˡ˧ˬ˪ ˨˩ˣ ,˪˰ˣ˲˟ ˸ˣ˴˞ˢ ˸ˣˬ˩˪ ˡˡˬ ˸ˣˣˢˬ ˸ˣ˲ˣ˷˥ˢ ˸ˣ˧˥ˣ˪ˢ .˫˧ˬ˟ (˫˧˦ˮ˧˧˶˦ˣˮ) ˭ˣˤˬˢ ˧˶ˬˣ˥ ˸ˣˮ˧ˬˤ 

˶ =) ˸ˣ˴˞ˢ ˸ˣˬ˩ ˪˷ ˢˢˣ˟ˠˢ ˸ˣˮˣ˷ˢ ˪˷˟ ˤˣ˩˧chlorophyll a˪˰ ˸˟˷ˣ˥ˬ ˸˧˷ˡˣ˥ ˢˡ˧ˡˬ ˪˩ ,˧ˣ˯˧ˮˢ ˸ˣ˧˥ˣ˪ ˪˰ (- ˧˲

 ˣ˸ˣ˞˟ ˣ˞˴ˣˢ˷ ˸ˣ˲ˣ˷˥ˢ ˸ˣ˧˥ˣ˪ˢ ˷ˣ˪˷ˣ ˸ˣˮˠˣˬˢ ˸ˣ˧˥ˣ˪ˢ ˷ˣ˪˷ ˰˴ˣˬˬˬ ˣ˸ˣ˞˟ ˶˸˞ ˧ˣˣ˵ ˫˧˰˧˲ˣˬ ˫ˢ˟ ˫˧˶˵ˬˢ ˪˩˟ .˷ˡˣ˥

 ˭˵˸ˢ ˸˞˧ˠ˷ ˸˞ ˫˧ˠ˴˧˧ˬ ˫ˢ ,ˢ˞˧ˠ˷(Error bars represent the standard error). 

 

 
˧˞ˣ˟ ˶40 (˟) ˟ˠ˷ ˭˴˧ˮ :˫ˣ˪˧˴ .˸˩˸ˬ ˟ˣ˪˩ ˧ˡ˧ ˪˰ ˸ˣˮˠˣˬ ˫˧˧˸˷ˣ ,ˢ˧˧˰˶˪ ˸ˣ˲ˣ˷˥ ˸ˣ˧˥ˣ˪ ˧˸˷ .˸ˣ˟˷˧˧˸ˢ ˸˧˥ˣ˪ ˪˷ ˨˶˰ˬ (˞ :

˱˧˶ ˧˸ˣ˶ :˫ˣ˪˧˴ .˫˧˟ ˫˧˧˷ˡˣ˥ ˣˢ˷˷ ˸ˣ˧˥ˣ˪ˢ ˸ˣ˲˪˥ˣˬ ˷ˡˣ˥ ˧ˡˬ ,ˢ˪˧˪˴˟ ˸ˣ˧˥ˣ˪ ˸˲˪˥ˢ 

Figure B40: A) Algae settlement plates. Two plates in the array are exposed to grazing by herbivores, and 

two are protected by a wire cage. Photo: Nitzan Segev (B) Every month divers replace the two settlement 

plates that have been in the sea for two months. Photo: Ruti Reef. 

 

˸ˣ˞˴ˣ˸  

˩˧˶) ˧˪˞˧˴ˮ˦ˣ˲ˢ ˸ˣ˴˞ˢ ˪ˣˡ˧ˠ ˸˧ˮ˟˸ ,˨˞ ˢˡ˟˰ˬˢ ˶˸˞˟ ˢˮ˷ˢ ˢ˶ˣˡ˯ ˢ˸˧ˢ ˞˪ (ˢ˧˰˶ˬ ˸ˣˮˠˣˬ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˪˧˲ˣ˶ˣ˪˩ ˤˣ

) ˳˧˵ˢ ˧˷ˡˣ˥˟ˣ ˱˶ˣ˥ˢ ˸˪˧˥˸˟ ˢˣ˟ˠ ˪ˣˡ˧ˠ ˪˞˧˴ˮ˦ˣ˲ ˞˴ˬˮ ,˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢˬˣˡ˟ ˶ˣ˧˞˟41.(  ˣ˧ˢ ˞˪ ˪ˣˡ˧ˠˢ ˪˞˧˴ˮ˦ˣ˲ ˧˞˧˷

 ,˶˞ˣˮ˧ ˷ˡˣ˥˟ ˡˡˬˮ ˧˟˶˧ˬ ˨˶˰ˣ ˡ˥ˣ˧ˬ˟ ˫˧ˢˣ˟ˠ2mg/cm 2.88ˣ˦˧ˮˢ ˸ˣˮ˷ ˟ˣ˶˟ .˦ˣ˲˟ ˫˧˞˧˷ ˧ˮ˷ ˣ˞˴ˬˮ ˶ ˸ˣ˴˞ˢ ˸˥˧˶˲ ˪˞˧˴ˮ

.˳˧˵ˢ ˪˷ ˢˤˬ ˢˣ˟ˠ ˱˶ˣ˥ˢ ˪˷ ˞˧˷ˢ ˨˶˰ ˵ˣˬ˰ ˟ˣ˟˶˰ ˪˷ ˫˧ˮ˷˟ ˶˷˞˩ ,˳˧˵ˣ ˱˶ˣ˥ ,˸ˣ˟˧˷˧ˢ  
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 ˶ˣ˧˞˟41 ˸ˣˬ˩ ˰˴ˣˬˬ :Chlorophyll a  ˫˧˟ˣ˪˩˟ ˸ˣˮˠˣˬˣ ˸ˣ˲ˣ˷˥ ˸˧˥ˣ˪ ˠ"˰ ˸ˮ˷˟2018 ˪˩ .ˢˡˣˬ˰  ˸˟˷ˣ˥ˬ) ˡ˥˞ ˷ˡˣ˥ ˸ˠ˴˧˧ˬ

˪˰-˷ ˸ˣ˧˥ˣ˪ ˷ˣ˪˷ ˧˲ .(˫˧˧˷ˡˣ˥ ˫˧˟ ˣˢ˷ 

Figure B 14: Average chlorophyll a on exposed and caged settlement plates in 2018. Each bar represents one 

month (calculated as an average of three plates submerged in the sea for two months). 

 

 ˶˟ˬ˦˲˯˟2014 ˧ ˸ˣ˴˞ ˸˥˧˶˲ ˪˞˧˴ˮ˦ˣ˲˟ ˞˧˷ ˡˡˬˮ ,ˡˣˡ˶ ˟ˣ˟˶˰ ˪˷ ˢˮ˷ ˶ˣ˟˰ ˣ˸ˬ˴˰˟ ˠ˧˶˥ ˢ˧ˢ˷ ˸ˣ˟˧˷2mg/cm 

5.96 .ˤ˞ ˢ˥˧˶˲ ˞˧˷˪ ˫˶ˣˠˣ ˱˶ˣ˥˟ ˣ˞˧˷˪ ˰˧ˠˬˢ ˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ ˪˷ ˢ˞˴ˣ˸ ˣˮ˧˞˷ ˶ˣ˶˟ ˧˩ ˫˞ ,˵˲˯ˬ ˶˟˯ˢ ˣ˪ ˞˴ˬˮ ˞˪ˣ ,

 ˫˧ˮ˷˟2015-2018 ˮ˷ ˪˷ ˣ˪˞ˬ ˫˧ˢˣ˟ˠ ˫˧ˡˡˬˮˢ ˫˧˞˧˷ˢ ˧˩ ˫˞ ,˶˸ˣ˧ ˨ˣˬˮ ˶˸ˣˮ ˸ˣ˴˞ˢ ˪ˣˡ˧ˠ ˪˞˧˴ˮ˦ˣ˲ ˡˣˡ˶ ˟ˣ˟˶˰ ˸ˣ

 ˶˥˞˪˷ ˢ˲ˣ˵˸˟2007. 

ˢ˧ˢ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˸˧ˬ˧ˢ ˢˡ˟˰ˬˢ ˪ˣˬ ˢ˧˰˶ˬ ˸ˣˮˠˣˬ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˡˡˬˮ˷ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˸ˣ˴˞ˢ ˪ˣˡ˧ˠ ˪˞˧˴ˮ˦ˣ˲ 

 2mg/cm7.99 ˶˞ˣˮ˧˟ ,2008ˡ˥ˣ˧ˬ˟ ˵ˣˬ˰ ˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ ˢ˧ˢ ˢ˟ ˢˮ˷ ,.  ˫˧ˮ˷˟ ˫ˠ2007 x- 2012  ˪˷ ˵ˣˬ˰ ˟ˣ˟˶˰ ˢ˧ˢ

˧ˬˢ ˸ˡˣˬ˰ ˶ˣ˧˞) ˸˧ˬ˧ˢ ˢˡ˟˰ˬˢ ˶˸˞˟ ˸ˣ˟˧˷˧ ˸ˣ˴˞ ˪ˣˡ˧ˠ ˪˞˧˴ˮ˦ˣ˲˟ ˫˧˞˧˷ ˣˡˡˬˮˣ ˫˟42.( 

 .ˢ˧˧˰˶˪ ˸ˣ˲ˣ˷˥ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˪˧˲ˣ˶ˣ˪˩ˢ ˤˣ˩˧˶ ˧ˡ˧ ˪˰ ˡˬ˞ˮ ˪˰ˣ˲˟ ˸˧ˮˣ˷˟ ˸ˣ˴˞ ˪ˣˡ˧ˠ ˤˣ˩˧˶ ˸˞ ˡ˧˶ˣˬ ˢ˧˰˶ˢ ˳˥˪ ,˟ˣ˶˪

˷˥ ˸ˣ˧˥ˣ˪ ˪˰ ˪˧˲ˣ˶ˣ˪˩ˢ ˤˣ˩˧˶ .˸˧˸ˣ˰ˬ˷ˬ ˢˡˬ˟ ˢ˪˞ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˪˧˲ˣ˶ˣ˪˩ˢ ,˶˟ˬ˴ˡ ˷ˡˣ˥˟ ˢˮ˷ˢ ˡˡˬˮ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˸ˣ˲ˣ
2mg/cm 1.93 ˪˞˧˴ˮ˦ˣ˲ ˢ˧ˢ ˫ˢ˟ ˫˧˷ˡˣ˥˟ ˦˶˲˟ ,˶˸ˣ˧ ˨ˣˬˮ ˪˰ˣ˲˟ ˸ˣ˴˞ˢ ˪ˣˡ˧ˠ ˢ˧ˢ ˫˧˷ˡˣ˥ˢ ˶˞˷˟ˣ ,˸˧˯˥˧ ˢˣ˟ˠ ˨˶˰ ˣˢˤ .

 .ˢˣ˟ˠ ˪ˣˡ˧ˠ 

 

 
 ˶ˣ˧˞˟42 ˸ˣˬ˩ ˰˴ˣˬˬ :Chlorophyll a  ˤ˞ˬ ˫˧˟ˣ˪˩˟ ˸ˣˮˠˣˬˣ ˸ˣ˲ˣ˷˥ ˸˧˥ˣ˪ ˠ"˰2004 . 

Figure B 24: Average chlorophyll a on exposed and caged settlement plates since 2004.  
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˳˶ˬ) ˟˧˟˞˟ ˫˧˧˷ˡˣ˥ ˨˷ˬ-˧ˠ ˪˞˧˴ˮ˦ˣ˲˟ ˢˮ˷˪ ˢˮ˷ˬ ˫˧˪ˣˡˠ ˫˧˧ˣˮ˧˷ ˫˧˲˴ˮ ˣ˟ˣ (˪˧˶˲˞ ˶ˣ˧˞) ˣˤ ˢˮˣ˰˟ ˸˧ˮˣ˷˟ ˸ˣ˴˞ˢ ˪ˣˡ

˟43 .( ˸ˣˮˠˣˬ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˪˧˲ˣ˶ˣ˪˩ˢ ˤˣ˩˧˶/˸ˣ˴˞ˢ ˪ˣˡ˧ˠ ˪˞˧˴ˮ˦ˣ˲ ˞˧˷ =) ˸˧ˮˣ˷˟ ˸ˣ˟˧˷˧ˢ ˸ˣ˴˞ˢ ˸˥˧˶˲ ˭ˣˬˤ˸˷ ˱˞ ˪˰

 ˣˤ ˭ˬˤ ˸˶ˡ˯˟ .˶˸ˣ˧ ˨ˣ˶˞ ˭ˬˤ ˧ˮ˲ ˪˰ ˢ˞ˣˣ˷ˢ ˢ˪˞ ˫˧ˮˣ˸ˮ ˫˧˶˷˲˞ˬ ,˱˶ˣ˥˟ ˸ˣ˟˶ ˫˧ˬ˰˲ ˷˥˶˸ˬˣ ˢˮ˷˪ ˢˮ˷ˬ ˢˮ˸˷ˬ (ˢ˧˰˶ˬ

ˢ˞˶ˮ ˷ˣ˪˷ ˪˩ ˸˷˥˶˸ˬ ˟˧˟˞˟ ˸ˣ˟˧˷˧ ˸ˣ˴˞ ˪˷ ˢ˵ˤ˥ ˢ˥˧˶˲ ˧˩- ˸ˮ˷˟ ˢ˧ˢ ˭ˣ˶˥˞ˢ ˞˧˷ˢ ˶˷˞˩ ,˫˧ˮ˷ ˷ˬ˥2012 ï  ˪˷ ˢˮ˷

 .˵ˣˬ˰ ˟ˣ˟˶˰ 

˟ ˫˧˶˵ˬˢ ˟ˣ˶˟ .˸ˣˮˠˣˬˢ ˸ˣ˧˥ˣ˪˟ ˫˪ˣˠˬˢ ˪˞˧˴ˮ˦ˣ˲ˢˬ ˢˮ˦˵ ˢ˧˧˰˶˪ ˸ˣ˲ˣ˷˥ˢ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˸ˣ˴˞ˢ ˸ˣˬ˩ ˢˮ˷ ˪˩

 ˢˮ˦˵ ˸ˣ˲ˣ˷˥ˢ ˸ˣ˧˥ˣ˪˟ ˪˧˲ˣ˶ˣ˪˩ˢ ˧˩˶˰ ˸˰˶˷ˬ˸ˣ˪˧˰˧˪ ˸ˣˡ˰ ,˪˞˧˴ˮ˦ˣ˲ˢ ˪˷ ˣˤˬ ˢ˟˶ˢ˟  .˸ˣ˴˞ˢ ˸ˣˬ˩ ˸ˣ˯˧ˣ˟ ˢ˧˧˰˶ˢ

 ˧ˣ˷˰ ˢˣ˟ˠ ˪˞˧˴ˮ˦ˣ˲ˢ ˭ˢ˟ ˫˧ˮ˷˟ .ˡ˞ˬ ˫˧ˮ˦˵ ˸ˣˮˠˣˬˢˣ ˸ˣ˲ˣ˷˥ˢ ˸ˣ˧˥ˣ˪ˢ ˭˧˟ ˫˧˪ˡ˟ˢˢ ˨ˣˬˮ ˸ˣ˴˞ˢ ˪˞˧˴ˮ˦ˣ˲ ˭ˢ˟ ˫˧ˮ˷˟

) ˭ˬˤ ˥ˣˣ˶ˬ ˶˴ˣˣ˧ˢ˪time lag˧˧˰˶ ˸ˣ˰˴ˬ˞˟ ˪ˣˡ˧ˠˢ ˸ˣ˯˧ˣ ˭˧˟ˣ ˸ˣ˴˞ˢ ˪˷ ˶˧ˢˬˢ ˪ˣˡ˧ˠˢ ˭˧˟ ( ˧˴˥˪˟ ˢˡ˧˶˧ˬ ˫˶ˠˮ ˢˤ ˥ˣˣ˶ˬ .ˢ

˶˟ˡ ˪˷ ˣˬˣ˩˧˯˟ .˸ˣ˶˧ˢˬ˟ ˸ˣ˪ˡˠ ˸ˣ˴˞ˢ ˣ˟ ˟˪˷˟ ˢ˴˞ ˫˶ˠ˪ ˢ˧˧˰˶ˢ ˧˩ ˢ˞˶ˮ , ˫˧˰ˣ˶ˢ ˸˧˧˯ˣ˪˩ˣ˞ ˸ˣ˴˞ˢ ˪ˣˡ˧ˠ ˸˞ ˸˸˯ˣˣˬ

 ˫˧˸˧˰˪ ˧˩ ˫˞ ,˪˧˰˧ ˭˲ˣ˞˟ ˸˧ˮˣ˷˟˷˶ˡˮ  ˢ˧˧˪˰ ˪˰ ˶˟ˠ˸ˢ˪ ˭ˬˤ ˢ˶˧ˢˬˢˣ˟ˠ ˪ˣˡ˧ˠˢ ˪˞˧˴ˮ˦ˣ˲ ˭ˢ˟ ˫˧ˮ˷˟ ˸ˣ˴˞ˢ ˸˰˲˧˷˟ ,

ˮ˧˞ ˫˪ˣ˰˪ˣ˸ˣ˴˞ˢ ˪˩ ˸˞ ˸˪˴ˮˬ ˢ. 
 

 
 ˶ˣ˧˞˟43 ˸ˣˬ˩ ˰˴ˣˬˬ :Chlorophyll a ˳˶ˬ) ˟˧˟˞ˢ ˧˷ˡˣ˥˟-˪˰ (˪˧˶˲˞-˸ˣ˲ˣ˷˥ ˸˧˥ˣ˪ ˧˟ˠ  ˸ˮ˷ˬ ˪˥ˢ ,˫˧˟ˣ˪˩˟ ˸ˣˮˠˣˬˣ1997 .

 .˫˧˧˷ˡˣ˥ ˫˧˟ ˣˢ˷˷ ˸ˣ˧˥ˣ˪ ˷ˣ˪˷ ˪˷ ˰˴ˣˬˬ ˞˧ˢ ˢˡˣ˵ˮ ˪˩ 

Figure B43: Average chlorophyll a during the months April -May on exposed and caged settlement plates 

since 1997. Each point is an average of three plates submerged in the sea for two months.  

 

˸ˣˡˣˬ˴ ˸ˣ˴˞ ˸ˣ˟˷˧˧˸ˢ-ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷ ˪˷ ˧ˬˣ˶ˡˢ ˢ˵˪˥˟ ˰˴ˬ ("˫˧ˮ˲˧ˢ ˫˧ˮˠˢ")  ˸ˮ˷ ˤ˞ˬ ˸ˡˡˬˮ2007  ˢ˷ˣ˪˷˟

ˣ˷ ˸ˣ˟˧˟˯ ˷ˣ˪˷ ˫˧ˠ˴˧˧ˬˢ ˫˧˵ˬˣ˰˸ˣˮ) ˢˢˤ ˢˮ˧˞ ˢ˪˞ ˫˧˶˸˞˟ ˸ˣ˟˧˷˧ˢ ˸ˣ˴˞ˢ ˸˥˧˶˲ ˸˧ˮ˟˸ ˫ˠ ˨˩˪ ˫˞˸ˢ˟ˣ , ˶ˣ˧˞˟44( .

 ˟˧˟˯ ˰ˮ ˫˧ˬˢ ˵ˬˣ˰ ˢˮˣˠ˪˟1.5  ˫˧˶˥˞ˢ ˫˧˶˸˞˟˷ ˣˤˬ ˶˸ˣ˧ ˢˢˣ˟ˠ ˢˤ ˶˸˞˟ ˶ˣ˞ˢ ˸ˬ˴ˣ˰ ˭˩˪ˣ ,(˫˧ˢ ˧ˮ˲ ˢ˟ˣˠ˟ ˸ˣ˪˸˩) ˫˧˶˦ˬ

,ˢ˶˰˯ ˸˰˟ ˫˧˪ˠ ˸˪ˣ˰˲˪ ˱ˣ˷˥ ˢˤ ˶ˣˤ˞ ,˨ˡ˧˞ˬ .˸ˣ˟˷˧˧˸ˢ ˸ˣ˥ˣ˪ ˣ˟˴ˣˢ ˫ˢ˟  ˸˞ ˸ˣ˯˩˪ ˢ˧ˣ˷˰ˣ ˢ˟˧˴˧ ˢˮ˧˞ ˸˧˪ˣ˥ˢ ˰˵˶˵ˢˣ

 ˟˧˟˯ ˢˮˠˢˢ ˧˟ˣ˪˩ ˪˩ ˸˞ ˣ˞˪˧ˬ ˫˧˸˧˰˪ ˶˷˞ ˸ˣ˴˞ ˸˥˧ˬ˴ ˭˧˟ˣ ˪ˣ˥˟ ˫˧˸˧˰˪ ˣ˯ˣ˩˷ ˸ˣ˧˥ˣ˪ ˭˧˟ ˟ˣ˪˧˷ˢ .˸ˣ˟˷˧˧˸ˢˢ ˸ˣ˧˥ˣ˪

 ˧˩˶˰ˬ ˸˷ˣ˪˷ ˭˧˟ ˫˧˪ˣˡˠ ˫˧˪ˡ˟ˢ˪ ˫˧˸˧˰˪ ˫˶ˣˠ ˸ˣ˥ˣ˪ˢˢˬ˧ˠˡˢ  ˢˮˣˠ˪˟˸ˣ˪ˣˡˠ ˭˵˸ ˸ˣ˞˧ˠ˷)( ˞˴ˣ˸ˢ ˥ˣ˸˧ˮ ˪˰ ˢ˷˵ˬˣ.˸ˣ  ˪˰

˨˞ ,˸˶ˡˣ˯ˬ ˢˮ˧˞ ˢˮˣˠ˪˟ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˪˧˲ˣ˶ˣ˪˩ ˧ˤˣ˩˧˶ ˪˷ ˸˧˸ˮˣ˰ˢ ˸˧ˮ˟˸ˢ ,˭˩ ˸˞ˤ ˸ˣ˶ˬ˪, ˦ˣ˲ ˧˩ ˵˲˯ ˭˧˞ ˪˞˧˴ˮ˪ˣˡ˧ˠ  ˸ˣ˴˞

˸ˣ˟˧˷˧  ˢˣ˟ˠ ˸ˣ˧ˢ˪ ˧ˣ˷˰ ˢˮˣˠ˪˟ˢ˟˶ˢ˟  .˶˸ˣ˧ ˫˧˪ˣˡˠ ˫˧˵ˬˣ˰˟˷ ˢˤˬ ˢ˧ˢ ˢˮˣˠ˪˟ ˢˮ˷ˢ ˡˡˬˮ ˶˷˞ ˧˟˶ˬˢ ˪˧˲ˣ˶ˣ˪˩ˢ ˤˣ˩˧˶
2mg/cm 12.50˳˶ˬ ˷ˡˣ˥˟ ,.˸ˬˡˣ˵ˢ ˢˮ˷ˢ ˪˷ ˧˟˶ˬˢ ˨˶˰ˢˬ ˪ˣ˲˩ ˨˶˰ , 

 ˵ˬˣ˰˟ ˸ˣ˧˥ˣ˪ˢ ˧˩˶˰ˬ5  ˫˧˟˴ˣˬ 'ˬ˪˷ ˶ˣˤ˞˟ ˧ˣ˯˧˩ ˰ˮˣˬˢ ˸˧ˮˣ˷ ˰˪˯˫˧ ˟ ˦ˮˬ˧ˡ˯˪ˣ˥.˧  ˶˸˞˟ ˫˧˧˟˶ˬˢ ˪˧˲ˣ˶ˣ˪˩ˢ ˧ˤˣ˩˧˶

˧˲ˣ˶ˣ˪˩ˢ ˤˣ˩˧˶˟ ˞˧˷ .ˢˬˣˡ ˵ˬˣ˰˟ ˸˧ˬ˧ˢ ˢˡ˟˰ˬˢ ˶˸˞˟ ˫˧ˡˡˬˮˢ ˫˧˩˶˰˪ ˫˧ˬˣˡˣ ,ˢˮˣˠ˪˟ ˫˧ˡˡˬˮˢ ˢ˪˞ˬ ˢ˟˶ˢ˟ ˫˧˩ˣˬˮ ˢˤ ˪

) ˶˟ˣ˦˵ˣ˞ˣ ˶˞ˣˮ˧ ˫˧˷ˡˣ˥˟ ,˫˧˧ˬ˰˲ ˢˮ˷ˢ ˡˡˬˮ2mg/cm 2.45.˸ˬˡˣ˵ˢ ˢˮ˷˟ ˶˷˞ˬ ˨ˣˬˮ ,( 

 ˵ˬˣ˰˟ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˪˧˲ˣ˶ˣ˪˩ˢ ˧ˤˣ˩˧˶20 ˫˧ˡˣˡ˶ˢ ˫˧˶˸˞˟ ˶˷˞ˬ ˶˸ˣ˧ ˫˧˩ˣˬˮ 'ˬ ,˶˸ˣ˧ ˢ˩ˣˬˮ ˢˤ ˵ˬˣ˰˟ ˶ˣ˞ˢ ˸ˬ˴˰ .

.˶˸ˣ˧ ˢˮ˦˵ (˸ˣ˧ˬˣ˧ ˸ˣˮ˧˪˵ˣˬ˶˸ˣ ,˸ˣ˶˰˯ ,˫˧˪ˠ) ˫˧ˢ ˧ˮ˲˟ ˫˧˧ˣˮ˧˷ ˸˰˲˷ˢˣ  ˸ˣ˧˥ˣ˪ ˪˰ ˪˧˲ˣ˶ˣ˪˩ ˧ˤˣ˩˧˶ ˪˷ ˫˧˩˶˰ˢ ˸˰˶˷ˬ ˭˞˩

 ˢ˧ˢ ˢˮ˷ˢ ˡˡˬˮ˷ ˧˟˶ˬˢ ˤˣ˩˧˶ˢˣ ,˶˸ˣ˧ ˢˮ˦˵ ˸ˣˮˠˣˬ2mg/cm 1.98.˶˟ˬ˦˲˯ˣ ˦˯ˣˠˣ˞ ˫˧˷ˡˣ˥˟ , 

 ˪˰ˣ˲˟ ˸ˣ˴˞ˢ ˸˪˧ˡˠ ˸˞ ˸ˣ˪˧˰˧˟ ˸˯ˣˣ˪ ˸˪ˠˣ˯ˬ ˢ˧˧˰˶ˢ ˧˩ ˢ˞˶ˮ ˫˧˶˸˞ˢ ˪˩˟ï  ˸ˣ˲ˣ˷˥ ˸ˣ˧˥ˣ˪ ˧˟ˠ ˪˰ ˪˧˲ˣ˶ˣ˪˩ ˧ˤˣ˩˧˶

ˣ˰ˬ˷ˬ ˫˧˩ˣˬˮ ˢ˧˰˶˪ ˫˧ˤˣ˩˧˶ˢ ˫ˠ ,˪ˣˡˠ ˸ˣ˴˞ˢ ˸˥˧ˬ˴ ˪˞˧˴ˮ˦ˣ˲ ˫ˢ˟ ˫˧˷ˡˣ˥˟ ,˸˞ˤ ˫˰ .˸ˣˮˠˣˬˢ ˸ˣ˧˥ˣ˪ˢ ˪˷ ˣ˪˞ˬ ˸˧˸

 ˪˰ ˪˧˲ˣ˶ˣ˪˩ˢ ˧ˤˣ˩˧˶ ˫ˠ ,˨˩˪ ˫˞˸ˢ˟ .˨ˣˬˮ ˢ˪˧ˡˠˢ ˪˞˧˴ˮ˦ˣ˲ ˫ˢ˟ ˫˧˷ˡˣ˥˟ ˶˷˞ˬ ˫˧ˢˣ˟ˠ ˸ˣ˲ˣ˷˥ˢ ˸ˣ˧˥ˣ˪ˢ ˪˰ (˫˧˧˸˶˞˷ˢ)
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ˣˡˠˢ ˫˧˵ˬˣ˰˟ ˫˧ˡˡˬˮ˷ ˣ˪˞ˬ ˟ˣ˶˪ ˫˧ˢˣ˟ˠ ˢˮˣˠ˪˟ ˸ˣ˲ˣ˷˥ ˸ˣ˧˥ˣ˪ ˢ˪˧˰˧ ˢ˶ˣˬ˷ˢ ˶˸˞˟ ˢ˧˰˶ˢ ˧˩ ˢ˞˶ˮ ˧˪˪˩ ˭˲ˣ˞˟ .˶˸ˣ˧ ˫˧˪

.ˢˡ˟˰ˬˢ ˶˸˞˟ ˶˷˞ˬ ˶˸ˣ˧ 
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Figure B 44: Average chlorophyll a on exposed (blue) and caged (red) settlement plates at the Nature 
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Reserve in 2018. Each point represents one month (calculated as an average of three plates submerged in the 

sea for two months). Top ï the lagoon, middle ï at 5 meters depth, bottom ï at 20 meters. 
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Figure B 54: Average chlorophyll  a on exposed and caged settlement plates at the Nature Reserve since 2007. 

Each point represents one month (calculated as an average of three plates submerged in the sea for two 

months). Top ï the lagoon, middle ï at 5 meters depth, bottom ï at 20 meters. 
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Figure B46: The annual average potential benthic algae growth on the reef slopes across the IUI versus the 

mixing depth, since 2004.  
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) ˦˰ˬˣ39 ˸ˣ˵ˢ˪˪ ˱˯ˣˮ˟ ˢˮˣ˧˪˰ˢ ˫˧ˬˢ ˸ˡˣˬ˰˟ ˫˧˧˥ˢ ˫˧ˡˡˣˮ ˫˧ˠˡ (Atherinidae ˢ˪˰ˬ˪ ˸ˣ˶˩ˤˮˢ  ˢ˪˟˦)7˟( . 
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 ˢˮ˷ˢ ˣ˶˲˯ˮ ˶˵˯ˢ ˨˪ˢˬ˟192  ˭˩ˣ˸ˬˣ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬ90  .˫˧ˠˡ ˧ˡ˧ ˪˰ ˸ˣ˯˪˩ˣ˞ˬ ˣ˞˴ˬˮ 

ˡ˰ ˸ˣ˶˷˰ ˪˷ ˸ˣ˵ˢ˪˟ ˫˧˧˥ ˫˧˶˵˯ˮˢ ˫˧ˠˡˢˬ ˫˧˟˶ ˧˩ ˶˧˩ˤˢ˪ ˷˧  ˫˞˸ˢ˟ ˶˵ˣ˯ˢ ˧ˡ˧ ˪˰ ˨˶˰ˣˬ ˫˶˲˯ˬˣ ˫˧˦˶˲ ˸ˣ˞ˬ

˫˧˧˸˷˟ ˧ˡ .ˢ˪ˣ˩ ˢ˵ˢ˪ˢ ˪˷ ˥˲ˮˢ ˸˩˶˰ˢ ˪ˣ˲˩ ˢ˵ˢ˪ˢˬ ˵˪˥˟ ˸˶˲˯ˮˢ ˫˧ˠˡˢ ˸ˣ˲˧˲˴˪- ˤˣ˥˞ ˫ˣ˶˸˪ ˧ˡ˩ ˸ˣ˪ˣˡˠ ˸ˣ˵ˢ˪ ˷ˣ˪˷

˭˧˟ ˫˧ˠˡˢ ˸ˣˬ˩ ˸˩˶˰ˢ˟ ˸ˣ˪ˣˡˠ ˸ˣˡˣˮ˸ ˸ˣ˰˟ˣˮ ˨˩ˬ .ˢ˞˧ˠ˷ˢ ˸ˣ˩˶˰ˢ ˪˰ ˥˶˩ˢ˟ ˰˧˲˷ˬ ˢˤ˩ ˟˴ˬˣ ˫˧˶˵˯ˮˢ ˫˧ˠˡˢˬ ˶˩˧ˮ 

 ˶ˣ˧˞) ˫˧ˮ˷ˢ˟47 ˧˩ ˢ˞˶ˮ ,˸˞ˤ ˪˩˟ .ˢˮ˷ ˪˩˟ ˣ˶˲˯ˮ˷ ˫˧ˠˡˢ ˶˲˯ˬ˟ ˸ˣˡˣˮ˸˪ ˸ˣ˰ˬ˷ˬ ˯˥˧˧˪ ˭˸˧ˮ ˫˞ˢ ˶ˣ˶˟ ˞˪ ,˭˩ ˪˰ .(

 ˫˧ˮ˷˟2008-9   ˫˧ˮ˷˟ ˫ˠˣ ,˶˸ˣ˧˟ ˪ˣˡˠ ˸ˣ˴ˣ˟˵ˢ ˪˩ˬ ˫˧ˠˡˢ ˶˲˯ˬ ˢ˧ˢ2012-3 x- 2015-6  ˸ˣ˴ˣ˟˵ˢ ˟ˣ˶˟ ˣ˶˲˯ˮ ˢˮ˷ˢ ˟ˣ˷ˣ

 .˸ˣ˶˥˞ ˫˧ˮ˷˟ ˶˷˞ˬ ˫˧ˠˡ ˶˸ˣ˧ 

ˮ˷˧˷ ˭˩˸˧.˸˧ˮˣ˷ˢ ˧ˠˡ ˸˧˧˯ˣ˪˩ˣ˞ ˪ˡˣˠ˷ ˸ˣ˧˶ˣˤ˥ˬ ˸ˣˡˣˮ˸ ˭ 

 

 
˧˞˟ ˶ˣ47 : ˸ˮ˷ ˤ˞ˬ ˸˧˲ˣ˶˦ˢ ˢˬ˶ˢ ˧˲ ˪˰ ˸˧ˮˣ˷ˢ ˧ˠˡ ˶˲˯ˬ˟ ˸ˣˡˣˮ˸2007.ˢˬ˧ˠˡˢ ˳ˬ˞ˬ˪ ˪ˬ˶ˣˮˬ , 

Figure B 74: Changes in the number of reef fish according to trophic level since 2007, normalized for the 

sampling effort. 

 

 ,˫˧˶ˣ˟˧˦˵ˮ˪˲) ˫˧ˬˢ ˸ˡˣˬ˰˟ ˫˧ˮˣˤ˧ˮˢ ˫˧ˠˡ ˪˷ ˣˤ ˞˧ˢ ˶˸ˣ˧˟ ˢ˪ˣˡˠˢ ˫˧ˠˡˢ ˸˴ˣ˟˵PK ˨˯˟  ˢˮ˷ˢ ˣ˶˲˯ˮ ˣˤ ˢ˴ˣ˟˵ˬ .(

 ˪˩ˢ4545  ˢ˪˞ ˫˧ˠˡ ˪˷ ˶˸ˣ˧ ˣ˞ ˸˥˞ ˢ˵ˢ˪ ˸ˣ˥˩ˣˮˣ ˫˧˦˧˶˲ ˪˷ ˪ˣˡˠ ˶˲˯ˬ ˭ˢ˟ ˸ˣ˵ˢ˪˟ ˫˧˰ˮˢ ˸˧˯˥˧ ˫˧ˮ˦˵ ˫˧ˠˡ ˣ˪˞ .˫˧ˠˡ

˧ˬ˸ ˨˞ ,˧ˠˣ˴˧˧ˢ ˫˪˵˷ˬ ˸˞ ˸ˣˮ˷˪ ˢ˧ˣ˷˰ ˫˧ˠˡ .˸˧ˮˣ˷˟ ˢ˪˞ ˫˧ˠˡ ˪˷ ˪ˣˡˠ ˶˲˯ˬ ˞˴ˬˮ ˡ ˸˧ˮˣ˧˥ ˢ˧˪ˣ˥ ˫˧ˣˣˢˬ ˫˧˶ˣ˟˧˦˵ˮ˪˲

.˫˧ˬˢ ˱ˣˠ˟ ˸ˣ˩ˣˬˮˢ ˸ˣˬ˶ˢˬ ˭ˣˤˬ ˧˶ˬ˥ ˫ˤ˩˶˟ ˭ˣˤˬˢ ˠ˶˞ˬ˟ 

˧ˮ˷ˢ ˢ˴ˣ˟˵ˢ s ˸˴ˣ˟˵ ˞˧ˢ ˢ˪ˡˣˠ˟˶ˣ˦ˢ ˫˧ˠˡˢ) ˸˧ˮˣ˷˟ ˫˧˥˧˧ˮˣ ˫˧ˡ˧˧ˮ ˸ˣ˧˪ˣ˥ ˧˶˯˥ ˫˧˲IS/IM ˢˮ˷ˢ ˣ˶˲˯ˮ ˫ˢˬ (273 

˫˧˸˯ˣˣˬ ˢ˪˞ ˫˧ˠˡ .˫˧˦˶˲  ˫˧ˮ˧ˬ ˪˷ ˸ˣ˴˶˲˸ˢ ˫˧˰ˮˣˬ ˨˩ˣ (˫˧ˡˣ˲˧˵ˣ ˫˧ˮ˦˶˯ ˪˷ˬ˪) ˸˧ˮˣ˷˟ ˸ˣ˧˪ˣ˥ˢ ˧˶˯˥ ˸˧˧˯ˣ˪˩ˣ˞ ˸˞

 .˸˧ˮˣ˷˪ ˸ˣ˧ˮ˯˶ˢ ˸ˣ˧ˢ˪ ˸ˣ˧ˣ˷˰ˢ ,ˢ˪˞ ˸ˣ˴ˣ˟˵ˬ 

 ,˰˴ˬ ˸ˣˡˣˬ˴ ˸ˣ˴˞ ˧˪˩ˣ˞) ˫˧˰ˣ˶ˢ ˫˧ˠˡ˪Hx ,-HD) ˸˧˯˥˧ ˨ˣˬˮ ˧˶˲˯ˬ ˠˣ˴˧˧ (166  ˸˧ˮˣ˷˟ ˫˸ˣ˟˧˷˥ ˨˞ ,(ˢˮ˷ˢ ˫˧˦˶˲

˥ ˫˧˰ˣ˶ ˫˰ ˡ˥˧˟ .ˢ˪ˣˡˠ ˸ˣ˟˷˧˧˸ˢ˪ ˫˧˧˵ˮ ˸˧ˮˣ˷ ˧˥˦˷ ˫˧˶˷˲˞ˬˣ ˸˧ˮˣ˷˟ ˸ˣ˴˞ˢ ˸˥˧ˬ˴ ˸˞ ˫˧˸˯ˣˣˬ ˢ˪˞ ˫˧ˠˡ ,˸ˣ˧˪ˣ˥ ˧˶˯
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.˶˸ˣ˧ ˫˧ˮ˦˵ ˫˧˶˲˯ˬ˟ ˣ˞˴ˬˮ (˱ˡ˰ˣˬ ˭ˣˤˬ˪ ˢ˵ˣ˪˥ ˧˲ ˪˰) ˫˧ˠˡ ˪˷ ˸ˣ˲˯ˣˮ ˸ˣ˴ˣ˟˵ .˫˧ˠˣˬ˪˞ 

˧ˮ˷ˢ ˭˧˟ ˢ˞ˣˣ˷ˢˣ ˢ˶˟˥ˢ ˢˮ˟ˬ˪ ˸ˣ˯˥˧˧˸ˢ ˸˶˷˲˞ˬ (˭ˣˤˬ ˸˲ˡ˰ˢ) ˸˧˲ˣ˶˦ˢ ˢˬ˶ˢ ˧˲˪ ˫˧ˠˡˢ ˸˵ˣ˪˥ ˫˧˪ˡ˟ˢ ˱˞ ˪˰ ˫

 ˫˧˶ˬ˷ˮ ˸ˣˮˣ˷ˢ ˫˧ˠˡˢ ˸ˣ˴ˣ˟˵ ˭˧˟ ˢ˪˞ ˫˧˧˸ˣˬ˩ ˫˧˯˥˧ .˸˧ˮˣ˷ˢ ˧ˠˡ ˪˷ ˧ˠˣ˪ˣ˵˞ˢ ˡˣ˵˲˸ˢ ˪˰ ˫ˠ ˸ˡˬ˪ˬˣ ,˫ˠˡˬˢ ˪ˡˣˠ˟ ˫˧˶˩˧ˮ

 ˶ˣ˧˞) ˸˧ˮˣ˷˟ ˫˧ˠˡˢ ˸˧˧˯ˣ˪˩ˣ˞ ˢˮ˟ˬ˟ ˸ˣ˟˧˴˧ ˪˰ ˫˧ˡ˧˰ˬˣ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟˟48.( 

 

 
˧˞˟ ˶ˣ48˸ˢ :˸ˣˠ˪˲ ˧˲ˣ˶˦ˢ ˢˬ˶ˢ ˧˲ ˪˰ ˸˧ˮˣ˷ˢ ˧ˠˡ ˶˲˯ˬ ˸ˮ˷ ˤ˞ˬ ˸2007. 

Figure B 84: Distribution  of the number of reef fish according to trophic level since 2007. 
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Taxa 

D
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Schooling Diets 

W
a

te
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Blenniidae/Gobiidae 

B
e

n
th

ic 

Sol HD/OM Bottom 76 

Mullidae (parapeneus) S-M Group IM Bottom 39 

Pseudochromidae Sol IM/PK Bottom 31 

Scorpaenidae, Synanchiidae Sol FC/IM Bottom 0 

Synodontidae Sol/Pair FC Bottom 8 

Pinguipedidae Sol/Pair FC Bottom 0 

Tetraodonitidae/Diodonitidae Sol/Pair OM/IM Bottom/L 0 

Acanthuridae 

B
e

n
th

o-P
e

la
g

ic 

S Group HD Bottom 35 
Zebrasoma, Z. desjardinii, S Group HD Bottom 31 
Ctenochaetus striatus/Acanthurus nigrofuscus S Group HD Bottom 17 

Balistidae Sol IM Bottom 30 
Chaetodontidae S-M Group/Pair IM/IS/OM Bottom/Low 

Heniochus sp. S Group PK Low 2 
Other: C. fasciatus, C. austriacus, C. auriga, paucifasiatus, 
semilarvatus 

M-G/Pair 
IM/IS/OM Bottom/L 41 

Labridae Sol/S-Group IM Bottom 0 
Thalassoma sp. S Group IM/PK Bottom 48 
Coris aygula Sol IM Bottom 6 
Gomphosuse caeruleus Sol IM Bottom 18 
Labroides dimidiatus Sol IM Bottom 5 
Cheilinus lunulatus Sol IM Bottom 0 
Bodianus anthioides Sol IM Bottom 43 
Other Labridae Sol/S Group IM/PK Bottom 3 

Ostraciidae Sol IS/IM Bottom/L 7 
Pomacanthidae Sol/Pair HD/IS/IM Bottom 5 
Pomacentridae S-L Group OM/PK Bottom/Low 

Amphiprion bicinctus S Group PK Bottom 14 
Dascyllus aruanus M Group PK Bottom 73 
Dascyllus marginatus M Group PK Bottom 112 
Pomacentrus sulfureus S Group OM Bottom 15 
Neopomacentrus miryae L- Group PK Low 1590 
Pomacentrus trichourus S- Group OM Bottom 171 
Abudefduf sexatilis S Group OM Low 0 
Chromis dimidiata M Group PK Low 58 
Chromis viridis L Group PK Low 1567 
Other Pomacentridae: Neoglyphidon melas, Amblyglyphidon sp. S-L Group OM/PK Bottom/L 

Scaridae Sol/S Group HD/OM Bottom/L 82 
Pterios sp. Sol FC Bottom 0 

Serranidae Sol/L Group FC/IM/PK Low 28 
Variola louti Sol FC Low 2 
Pseudanthias squamipinnis L Group PK Low 1081 
Other Serranidae: Epinephelus sp., Cephalopholis sp. Sol FC Low 9 

Siganidae Sol/Pair OM/IM Bottom/Low 
Lethrinidae Sol/S-M Group IM/FC Bottom/L 7 

Atherinidae 

P
e

la
g

ic 

L Group PK High 300 

Caesionidae L Group PK High 39 

Others     72 
Total     5669 

Coral with fish 90;    Corals without fish 102 

 ˢ˪˟˦˟7.ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷ ˪˷ ˧ˬˣ˶ˡˢ ˢ˵˪˥˟ ˫˧ˠˡ ˸ˣ˥˧˩˷ : 

Table B7: Fish abundance of at the Coral Beach Nature Reserve. 
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.˟8˸˧ˮˣ˷ˢ ˧ˮ˩ˣ˷ ˭ˣˣˠˬ ˸˩˶˰ˢ ˨˶ˣ˴˪ ˸ˣ˟˷˧˧˸ˢ ˧ˮ˵˸ˬ ˸˟˴ˢ .  

) ˧ˬˣ˞˪ˮ˧˟ ˸˧ˮˣ˷ ˶ˣ˦˧ˮ ˪ˣ˵ˣ˦ˣ˶˲˪ ˫˞˸ˢ˟ARMS )Autonomous Reef Monitoring Structures(( 

 

˰˵˶ 

ˢ ˸˪˟ˣˢ˟ ,ˣ˥˸ˣ˲ ˧ˬ˧ˢ ˧˥ˢ ˶˵˯˪ ˧ˬˣ˞˪ˮ˧˟ ˳ˬ˞ˬ ˸˶ˠ˯ˬ˟- Smithsonian Institution ˸ˣ˟˩˶ˣˬ ˧˪˰˟ ˸ˣ˟˷˧˧˸ˢ ˧ˮ˵˸ˬ ,

 ˪˩˟ ˸ˣˮˣˣˠˬ ˸ˣ˧ˬ˧ ˸ˣ˟˧˟˯˟ ˫˧ˮ˧ˬ ˶˷ˣ˰ˣ ˭ˣˣˠˬ ˪˷ ˸˧˦˶ˡˮ˦˯ ˢˡ˧ˡˬ ˫˧˶˷˲˞ˬˢ ˨ˡ˧˞ˬ ˸˧˦˶ˡˮ˦˯ ˢ˶ˣ˴ˣ ˫˧ˮ˲ ˥˦˷ˣ ˡ˥ˬ ˢ˟˶

 ˣ˪˩ˣ˧˷ ˨˩ ˣˮˮ˩ˣ˸ ˫˧ˮ˵˸ˬˢ .˫˪ˣ˰ˢ˧ˡˣˬ˴ ˫˧˟˷˧˧˸ˬ ˭ˢ ˨ˣ˷ˬ˪- ,˫˧˪ˠ˶ ˧˵ˣ˶˲ ˭ˣˠ˩ ˫˧ˡ˧˧ˮ ˥˽˰˟ ˭ˢˣ ˸ˣ˴˞ˣ ˫˧ˠˣˬ˪˞ ˭ˣˠ˩ ˰˴ˬ

 ˟ˣ˴˵ˢ ˭ˬˤˢ ˵˶˲ ˶ˣ˟˰˩ .˸ˣ˧ˬ˧ ˸ˣ˟˧˟˯ ˭ˣˣˠˬ˟ ˫˧ˬˣˡ ˭ˬˤ ˧˵˶˲˪ ˫˧ˢˤ ˫˧ˮ˵˸ˬ ˟˧˴ˢ˪ ˞ˣˢ ˭ˣ˧˰˶ˢ .ˡˣ˰ˣ ˸ˣ˩˧˩˶ï  ˢˮ˷ ˭˧˟ ˟ˣ˶˪

 ˫˧˧˸ˮ˷˪ï ˣˢ˧ˤ ˰˴˟˪ˣ ˫˧ˢ ˭ˬ ,ˣ˧ˮ˩ˣ˷ ˪˰ ,ˣ˪ˣ˩ ˭˵˸ˬˢ ˸˞ ˞˧˴ˣˢ˪ ˸ˣ˧˶˪ˣ˵˪ˣˬ ˸ˣ˦˧˷ ˸ˣ˰˴ˬ˞˟ ,ˣ˟ ˣ˟˷˧˧˸ˢ˷ ˫˧˧˥ˢ ˪˪˩ ˪˷ ˧

 ˧ˡ˧ ˪˰ ˳ˬˣ˞ ˭ˣ˧˰˶ˢ ,˫˧ˮ˵˸ˬˢ ˣ˥˸ˣ˲ ˤ˞ˬ .˸ˣˬˡ˵˸ˬNOAA  ˫˧ˠˣˬ˪˞ˢ ˸ˣ˧ˮˣ˷˟ ˸ˣ˵˯ˣ˰ˢ ˟˵˰ˬˢ ˸ˣ˧ˮ˩˸˪ ˡˣ˯˧ˢ ˧ˮ˟˞ˬ ˡ˥˞˩

 ˧ˮ˵˸ˬˣ ˫˧˯ˣˮ˧˧˵ˣ˞ˢ ˸˴ˬ˥ˢ ˸ˣ˰˲˷ˢ˟ˣARMS ) ˫˪ˣ˰˟ ˸ˣ˟˶ ˸ˣ˧ˮˣ˷˟ ˫˧˟˴ˣˬhttp://www.oceanarms.org.( 

˯ˢ ˫ˠ ˭˟ˣˬ˩ˣ ˫˪ˣ˰˟ ˫˧ˮˣ˷ ˫˧˶˸˞ ˭˧˟ ˢ˞ˣˣ˷ˢ ˫˧˶˷˲˞ˬ ˸ˣ˧˶˪ˣ˵˪ˣˬˢ ˧ˣˢ˧ˤˢ ˸ˣ˦˧˷ˣ ˸ˣ˟˷˧˧˸ˢˢ ˧ˮ˵˸ˬ ˪˷ ˢ˧˴ˤ˧˦˶ˡˮ˦

 ˭ˬˤ˟ ˫˧˧ˣˮ˧˷ ˶˥˞ ˟˵˰ˬï .˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˪˷ ˢ˵ˣ˯˧˰ ˸˟˧˪ 

˶ˡˢ ˪˩ ˸˞ ˸ˣ˪˪ˣ˩ˢ ˸ˣ˩˶˰˟ ˫˧˵˶ˣ˲ˬ ˫˧˰˧ˠˬ ˫˧ˮ˵˸ˬˢ .˫˧ˮ˵˸ˬ ˢ˰˟˶˞ ˸˪˧˞˪ ˣ˥˪˷ˮ ˭˧ˮˠ ˢ˧˴ˬ˞ ˼˲ˣ˶˲ ˪˷ ˣ˸˷˵˟˪ ˷ˣ

.˸ˣ˲˶ˣ˴ˬˢ ˸ˣ˞˶ˣˢ ˧˲ ˪˰ ˫˸˟˩˶ˢ˪ 

 

ˢ˟˴ˢ 

 ˠ˽˦˶ˬ ˧ˮˣ˪ˣ˟ˤ ˱˯˞ ˶˽ˡ ˫˰ ˫ˣ˞˧˸˟ˣ ˸ˣ˴˰˧˧˸ˢ˟ ˢ˸˷˰ˮ (˶˸˞ ˪˩˟ ˫˧ˡˬˣ˴ˬ ˫˧ˮ˵˸ˬ ˧ˮ˷) ˫˧ˮ˵˸ˬˢ ˸˟˴ˢ˪ ˫˧˶˸˞ ˸˶˧˥˟

 ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷˟ ˢˡˣˡ˶ˢ ˸˧ˮˣ˷˪ ˨ˣˬ˯˟ ˫˧ˮ˵˸ˬ ˠˣˤ ˟˧˴ˢ˪ ˦˪˥ˣˢ .˸ˣ˧ˮˣ˷˪ ˵ˤˮˢ ˶ˣ˰ˤˬ ˨ˣ˸ ˰ˡ˧ˬˢ ˟˶˧ˬ ˸˞ ˞˧˴ˣˢ˪ ˸ˮˬ ˪˰

.˶ˣ˟˧˴ˢ ˷ˣˬ˧˷˪ ˢˮˣ˶˥˞˪ ˥˸˲˸ˮ ˶˷˞ ˶ˣˤ˞˪ ˸˧ˬˣ˶ˡ ,˞˽˞˴˵ ˪˷ ˸˧ˮˣ˷˟ ˫˧ˮ˵˸ˬ ˠˣˤˣ 

˨˧˶˞˸˟ 17/10/2018 ˩ ˪˷ ˵ˬˣ˰˟ ,ˠˣˬ˪˞ ˱ˣ˥˟ ˫˧ˮ˵˸ˬ ˠˣˤ ˶ˣ˦˧ˮˢ ˸ˣˣ˴ ˟˧˴ˢ-8  ˢ˷ˣ˪˷˩ ˫˧˵˥ˣ˶ˬ ˫˧ˮ˵˸ˬˢ .˫˧˶˦ˬ

˶ˣ˧˞) ˸ˣˡ˸˧ ˸ˣ˰˴ˬ˞˟ ˫˧ˢ ˸˧˰˵˶˵˪ ˫˧˰˟ˣ˵ˬˣ ,ˢˤˬ ˢˤ ˫˧˶˦ˬ ˟49ˢ ˟˪˟ ˣˬ˵ˣˬ ˫˧ˮ˵˸ˬˢ .( ˸˞ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˩˶ˣ˰ ˣ˟ ˶ˣˤ˞

˽ ˶˸˞˪ ˸ˣ˩˧ˬ˯˟ ,˸˧ˮˣ˷ˢ ˧˶˵˯NR-5 ˵˥˶ˬ˟ ,˨˩˪ ˱˯ˣˮ˟ .˫˧˰ˣ˟˵ˢ ˫ˣ˪˧˴ˢ ˧˰ˣ˟˧˶ ˪˷ ˸ˣˡˣ˵ˮ ˧˸˷ ˸ˣ˧ˣ˴ˬ ˫ˠ ˫ˣ˵ˬ ˸˟˶˵˟ .˽

 .˸ˣˮˣ˶˥˞ˢ ˫˧˧˸ˮ˷˟ ˸˧ˮ˩˸ˢ ˸˵ˤ˥˸ˬ ˫˸ˣ˞ ,˫˧ˠˣˬ˪˞ ˸ˣ˟˷˧˧˸ˢ ˶ˣ˦˧ˮ˪ ˸ˣ˧˥ˣ˪ˢ ˧˩˶˰ˬ ˫˧˟˴ˣˬ ˫˧ˮ˵˸ˬˢˬ ˭˦˵ 

 ˧ˮ˵˸ˬ ˠˣˤARMS  ˱˯ˣˮ ˨˧˶˞˸˟ ˟˴ˣˢ24/10/2018˩ ˵ˬˣ˰˟ ,-11  ˭˦˵ ˵˥˶ˬ˟ ˧˪ˣ˥ ˰˴ˬ ˪˰ ,˞˽˞˴˵ ˸˧ˮˣ˷˟ ˶˦ˬ

 ˸˧ˮˣ˷ˢ ˧˶˵˯ ˸˞ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˰˴˟ˬ ˣ˟ ˶ˣˤ˞˟ ˫˧˧ˣ˴ˬ ˢ˪˞ ˫˧ˮ˵˸ˬ .˸ˣˡ˸˧ ˸ˣ˰˴ˬ˞˟ ˫ˣ˵ˬ˟ ˣ˰˟ˣ˵ ˢ˪˞ ˫˧ˮ˵˸ˬ ˫ˠ .˸˧ˮˣ˷ˢˬ

 ˶˸˞˟ñKatza-10ò˸˧ˮˣ˲˴ ˦˰ˬˣ , ˢˤ ˶˸˞˟ ˸ˣ˰ˣ˟˵ˢ ˫ˣ˪˧˴ˢ ˸ˣˡˣ˵ˮ˪ ˟ ˶ˣ˧˞)50(. 

 

 ˸ˣ˟˷˧˧˸ˢˢ ˸ˣ˧ˮ˟˸ ˧˟ˠ˪ ˫˧˧˵ˢ ˰ˡ˧ˢ ˸˞ ˵˧ˬ˰ˢ˪ ,˸ˣˮˣ˷ˢ ˸ˣ˦˧˷ˢˣ ˸ˣ˶ˣ˵ˬˢˬ ˰ˡ˧ˬ ˸˟˪˴ˢ ˸ˣ˰˴ˬ˞˟ ,˪˩ˣˮ˷ ˫˧ˣˣ˵ˬ ˣˮ˞

.ˢ˪˞ ˫˧˟ˣ˷˥ ˸˧ˮˣ˷ ˧˶ˣˤ˞˟ 

 

 

 
 ˟ ˶ˣ˧˞49  : ˧ˮ˵˸ˬ ˸˟˴ˢARMS .  ˭˧ˬ˧ï  ˶˸˞) ˞"˞˴˵ ˸˧ˮˣ˷˟Katza-10 ˪˞ˬ˷ ,(-  ˶˸˞) ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷ ˸˧ˮˣ˷˟NR-5(.   

Figure B 94: Placing ARMS reef settlement structures in Eilat's reefs. Right ï Katza-10 monitoring site, left ï 

the nature resrve reef,  NR-5 site. 
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˟ ˶ˣ˧˞50˭˵˸ˬ :  ˸ˣ˟˷˧˧˸ˢARMS  ˪˷ ˵ˬˣ˰˟ ˞˽˞˴˵ ˸˧ˮˣ˷˟11  ˶˸˞) ˫˧˶˦ˬKatza-10( 

Figure B 05: An ARMS reef settlement structure  in Eilat's  Katza-10  reef site, at eleven meters depth.  
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˸˧˲ˣ˥ˢ ˢ˟˧˟˯ˢ ˶ˣ˦˧ˮ .ˠ 

.ˠ1˱ˣ˥ˢ ˸˟˶˵˟ ˫˧ˢ ˧ˬ  .  
 

ˢ˶˦ˬ  

˧˧˪˵˧˯˧˲ ,˫˧˧ˬ˧˩ ˫˧ˮ˸˷ˬ ˶˥˞ ˟˵˰ˬ˫ ˰ˣˠ˲˪ ˫˧˧ˣ˷˰ˢ ˫ˣˢ˧ˤ ˸ˣ˶ˣ˵ˬ ˣ˞ ˸ˣˬˠˬ ˧ˣˢ˧ˤˣ ˱ˣ˥ˢ ˸˟˶˵˟ ˫˧ˢ ˧ˬ˟ ˫˧˧ˠˣ˪ˣ˧˟ˣ ,

 .˸˧ˮˣ˷ˢ ˸˶˟˥˟ 

  

˸ˣ˦˧˷ 

 ˧˪˞˶˷˧ˢ ˱ˣ˥ˢ ˨˶ˣ˞˪ ˸ˣˮ˥˸ ˰˟˷˟ ˥˦˷ˢ ˧ˬˬ ˸ˣ˞ˬˠˣˡ ˪˰ ˫˧˧ˠˣ˪ˣ˧˟ˣ ˫˧˧ˬ˧˩ ˫˧ˮ˸˷ˬ ˪˷ ˸ˣˡ˧ˡˬ ˸ˣ˰˴ˣ˟ˬ ˷ˡˣ˥˪ ˸˥˞

˶ˣ˲ˬ˷ ˧˲˩ ˥ˣ˸˲ ˫˧ ˸ˮ˥˸˟ˣ ˳˶˲ˬˢ ˪˷ˠ ˶ˣ˧˞˟ ˦1ˠ ˢ˪˟˦˟ ,1˪˟˦˟ˣ , .˶˵ˣ˟ˢ ˸ˣ˰˷˟ ˢ˶˧˯ˬ ˸˧˷˰ˮ ˢˬ˧ˠˡˢ .˸ˣ˪˧˰˲ˢ ˸

˫˧ˬ ˸ˣ˞ˬˠˣˡ ˸ˣˮ˥˸ˢ ˢˮˣˬ˷ˬ ˸ˣ˥˵˪ˮ ˢ˲˧˴˶ ˢˠ˪˲ˢ ˨˪ˢˬ˟ ˩ ˪˷ ˵ˬˣ˰ˬ-1  'ˬ˨˶ˣ˴˪  ˭˧˵˯˧ˮ ˵ˣ˟˵˟ ˸ˣ˰˴ˬ˞˟ ,ˢˡ˟˰ˬ˟ ˸ˣˡ˧ˡˬ

 ˥˲ˮ˟5  ˸˶˟˥ ˪˷ ˶˦˧˪GOFLOˡˬ ˸ˣ˰˴ˬ˞˟ ˥˦˷ˢ ˧ˬ ˸˶ˣ˦˶˲ˬ˦ ˸ˡˡˬˮ ,˱˯ˣˮ˟ .- ˵ˬˣ˰ ˧˲˪ ˫˧ˬˢ ˸ˣ˶˧˩˰ ˸ˡˬ˞ˮˣ ˸˧˲˯˩ ˫ˣ˥

) ˧˵ˑ˯secchi ˸ˡ˶ˣˬ ˢ˟ ˢˡ˧ˡˬ :(ˢ˵˯ˡ ˢ˶˧˯ˢˬ ˪ ˶˟˰ˬ ˶˷˞ ˵ˬˣ˰ˢ ˫˷˶ˮˣ ˰ˣ˟˵ ˶˦ˣ˵ ˸˪˰˟ˣ ˭˟˪˟ ˢ˰ˣ˟˴ ˭˧˥˟ˢ˪ ˭˸˧ˮ ˞˪ ˣ

.˧˴˥ˣ ˢ˰˷˩ ˪˷ ˭ˬˤ ˵˶˲˟ ˸ˣˬˠˡˮ ˸ˣˮ˥˸ˢ ˪˩ .ˢ˟ 

 

:˸ˣ˞˟ˢ ˸ˣ˧ˬ˧˩ˢ ˸ˣˡ˧ˡˬˢ ˨˶ˣ˴˪ ˫˧ˬˢ ˫˧˵˪ˣ˥ˬ ˢˬ˧ˠˡˢ ˸ˠ˪˲ˢˬ ˢ˶ˤ˥ˢ ˫˰ ˡ˧ˬ 

˯ˬˣˬ ˭˴ˬ˥: ˶˵ˮ ˭˴ˬ˥ˢ ˤˣ˩˧ ˞˧ˢ˷ ˶˪˵ˮ˧ˣˣ ˸˦˧˷˟ ˰˟˧˴˵˞˧˶ ˸ ˸˲˯ˣˢ ˧"˰ ˸ˣ˰˟ˣ˵ˬ ˸ˣˬ˧ˠˡˢ .ˢ˧˴˶˦˧˦˟ ˸˰˴ˣ˟ˬˢ ˢ˶˧˸˯

 ˧ˮ˷˧˦ˮˠ˞˧˶˫ 4MnSO  x- KI+NaOH  ˫˰ ˸ˣ˶˦ˣ˦ˬˣ3O2S2Na   ˤˣ˩˧˶˟N0.1.  ˸˰˴˟˸ˬ ˢ˧˴˶˦˧˦ˢ ˸ˣ˰˴ˬ˞˟ ˶ˣ˦˶˦˧˦

ˠˣ˯ˬ ˧˦ˬˣ˦ˣ˞Titrino 702 SM  ˸˶˟˥ ˪˷Metrohm .˳˧ˣˣ˷ , 

pH :ˢ ˸ˣˡ˧ˡˬ-pH   ˪˷ ˢ˰ˣ˟˵ ˢ˶ˣ˦˶˲ˬ˦˟ ˸ˣ˰˴ˣ˟ˬ ˫˧ˢ ˧ˬ˟Cę25  ˸ˣ˰˴ˬ˞˟ ˸ˡˣ˶˦˵˪˞ pH ) ˸˧˩ˣ˩ˤˬcombined (

pH electrode  ˫ˠˡpHC2401-7 ˡˬˣ pH   ˫ˠˡ93 PHM  ˸˶˟˥ ˪˷ ˫ˢ˧ˮ˷Radiometer Copenhagen.  ˢˡˣ˶˦˵˪˞ˢ ˪ˣ˧˩

 ˸ˣ˧˦˶ˡˮ˦˯ ˸ˣ˯˧ˬ˸ ˸˶ˤ˰˟ ˰˴˟˸ˬ˸ˣ˧˶˥˯ˬ  ˸ˣ˧ˬˣ˞˪ˮ˧˟ ˪ˣ˧˩ ˸ˣ˯˧ˬ˸˩ ˸ˣ˶˩ˣˬˣ(IUPAC/NIST certified standards). 

 ˪˰ ˰ˡ˧ˬ ˸ˣ˵˲˯ˬ ˭˩˪ˣ ˢ˩ˣˬˮ ˸ˣ˥˧˪ˬ˟ ˭ˢ ˣ˪˞ ˪ˣ˧˩ ˸ˣ˯˧ˬ˸pH  ˸˪˵˯ ˣ˞ ˭ˬ˧ˬˢ ˸ˣ˧˟˧˦˵˞ ˸˪˵˯˟NBSpH   ˢ˶ˡˠˢˢ ˧˲˪

 ˪˷Millero et al. 1993    :}+log {H-=  NBSpH 

 ˸˪˵˯ ˭ˬ˧ˬˢ ˧ˮˣ˧ ˪˷ ˪˪ˣ˩ ˤˣ˩˧˶ ˪˷ ˢ˪˵˯˟ ˫ˢ˧˸ˣ˞˴ˣ˸ ˸˞ ˫˧˥ˣˣˡˬ ˫˧ ˧ˬ˟ ˫˧˟˶ ˫˧˶˵˥ˬpHT  :˩ ˸˶ˡˠˣˬˢpHT = -

T]
+log [H 

 ˶˷˞˩T]
+[H  ˧ˮˣ˧ ˤˣ˩˧˶ ˸˞ ˫ˠ ˪˪ˣ˩-HSO4 . 

˰ˣ˟˵ ˟ˣ˷˧˥ ˸ˣ˰˴ˬ˞˟ ˶˷˲˞˸ˬ ˸ˣ˪˵˯ˢ ˭˧˟ ˶˟˰ˬ  ˭ˬ˧ˬˢ ˭ˣ˧ ˪˷ ˸ˣ˧˟˧˦˵˞ˢ)Hf( ˸ˣ˥˧˪ˬˣ ˢ˶ˣ˦˶˲ˬ˦ ˧ˣ˪˸ ˣˮˢ ˢˤ ˰ˣ˟˵ .

 ˧˲˪ ˫˸˧˶ˣˠ˪˞ ˸ˣ˰˴ˬ˞˟ ˟ˣ˷˧˥˪ ˭˸˧ˮˣ(Millero et al. 1988)ˢ ˸ˣˡ˧ˡˬ ˪˩ˣ ˶˥˞ˬ .- pH  ˢ˸ˣ˞˟ ˸ˣ˰˴˟˸ˬ ˶ˣ˦˧ˮˢ ˪˷

ˢ˶ˣ˦˶˲ˬ˦, ˣ˧ ˪˷ ˸ˣ˧˟˧˦˵˞ˢ ˰ˣ˟˵ ˪˷ ˣ˩˶˰ ,˸˧˶˰ˤˬ ˢˡ˧ˬ˟ ˢˮ˸˷ˬ ˸˪˧˞ ˳˶˲ˬ ˭ˣ˲˴˟ ˫˧ˢ ˧ˬ ˸ˣ˥˧˪ˬˣ ˞ˣˢ ˭ˬ˧ˬˢ ˭0.72 

˨˷ˬ˟  ˪˩ˢ ˸ˣˡ˧ˡˬ ˪˰ ˢˤ ˰ˣ˟˵ ˸˪˰˲ˢ .˫˧ˬˢ ˸ˡˣˬ˰ ˪˩˟ˣ ˢˮ˷ˢ- pH  ˸˸˥˲ˢ˪ ˫˶ˣˠ ˶ˣ˦˧ˮ˟ ˸ˣ˥ˣˣˡˬˢ0.14  ˸ˣˡ˧˥˧pH .

ˢ ˸˪˵˯˟ ˶ˣ˦˧ˮˢ ˧ˮˣ˸ˮ˟ ˷ˬ˸˷ˢ˪ ˨˶ˣ˴ ˷˧ˣ ˢˡ˧ˬ˟ ˶ˬˣ˪˩- TpH ˸˧˥˲ˢ˪ ˷˧ ,0.14 ˸ˣˡ˧ˡˬˢ ˪˩ˬ )Shaked 2008(. 

˸ˣ˥˧˪ˬ : ˫ˠˡˬ ˸ˣ˥˧˪ˬ ˡˬ˟ ˢˡ˧ˡˬ310e-Salinometer MS-Micro ˸˶˟˥ ˪˷ RBR.ˢˡˮ˵ ,  ˢ˞˶˷ˢ ˪˰ ˸˯˯ˣ˟ˬ ˢˡ˧ˡˬˢ

.˦˶ˡˮ˦˯ ˪˷ ˣˤ˪ ˢˬ˧ˠˡˢ ˸ˣ˩˧˪ˣˬ ˪˷ ˢ˞ˣˣ˷ˢ ˨ˣ˸ ˸˧˦ˮˠˬ 

˧˶˦ˣˮ˧˫˧˦ˮ: 4, PO4Si(OH), 3, NO2NO ˶˧˷˩ˬ˟ ˫˧ˡˡˬˮ 8000 flow injection analyzer QuikChem  ˪˷

˸˶˟˥Lachat Instruments, Milwaukee .˟"ˢ˶˞ , ˢˡ˧ˡˬˢ ˯ˣ˟ˬ˧˶˦ˣˮˢˬ ˡ˥˞ ˪˩ ˶˴ˣ˧˷ ˰˟˴  ˸˟ˣˠ˸ ˪˰ ˸˯˧ ˫˰ ˫˧˦ˮ

ˮˠ˞˧˶ˢ ˧s˦˰˟˴ ˯˵˪˲ˬˣ˵ ˸˶˧˴˧˪ ˣ˪ ˧ˡˣ˥˧ ˢ˞˶ˮˢ ˶ˣ˞ˢ ˫ˣ˥˸˟ ˪ˠ ˨˶ˣ˞ ˪˰˟˶˧˷˩ˬˢ ˪˷ ˶˦ˬˣ˦ˣ˲ˣ˶˦˵˲˯˟ ˦˪˵ˮˢ ,. 

˸ˣ˧ˮ˧˪˵˪˞˸˧˴˶˦˧˦ ˧"˰ ˸˰˟˵ˮ : Gran ˫˰ HCl  ˤˣ˩˧˶˟N0.05 ˟ ˸˰˴˟˸ˬˢ ˸ˣ˰˴ˬ˞ ˫ˠˡˬ ˧˦ˬˣ˦ˣ˞ ˶ˣ˦˶˦˧˦DL67 

 ˸ˡˣ˶˦˵˪˞ˣpH  ˸˧˩ˣ˩ˤˬ (combined pH electrode) ˫ˠˡDG111  ˸˶˟˥ ˪˷ ˫ˢ˧ˮ˷ ,Mettler Toledo.˳˧ˣˣ˷ , 

˧˲ˣ˶ˣ˪˩:˪ ˮˮˣ˯ˬ ˫˧ˬˢ˫˧  ˠˣ˯ˬ ˫˧˶˦˪˧˲ ˨˶ˡF/GF ˭ˣ˦˴˞˟ ˫˧˴ˣˬˬ ˫˧˶˦˪˧˲ˢ .90%  ˨˷ˣ˥˟˶˶˵ˬ˟) Co4˪ (-24  .˸ˣ˰˷

) ˪˧˲ˣ˶ˣ˪˩ˢ ˤˣ˩˧˶ ,˧ˣ˴˧ˬˢ ˫ˣ˸˟Chlorophyll-a˫ˠˡˬ ˶˦ˬˣ˶ˣ˞ˣ˪˲˟ ˡˡˬˮ ( TD-700  ˸˶˟˥ ˪˷Turner Designs ,

.˟"ˢ˶˞ ,ˢ˧ˮ˶ˣ˲˧˪˵ 

ˢ˧ˮˣˬ˞:  ˶˦ˬˣ˶ˣ˞ˣ˪˲ ˸ˣ˰˴ˬ˞˟ ˸ˡˡˬˮ ˢ˧ˮˣˬ˞DyNA QuantTM 2000  ˸˶˟˥ ˪˷Hoefer ˸ˣ˞ˬˠˣˡˢ ˸˶ˠˡˢ ˶˥˞˪ 

ˮˠ˞˧˶ ˸˲˯ˣ˸˟ ˨˷ˣ˥˟ ˦˪˧˩ˬˢ ˰˟˴ orthophthaldialdehyde  ˨˷ˬ˪3 .˸ˣ˰˷ 
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ˠ ˶ˣ˧˞1 .˸˪˧˞ ˳˶˲ˬ˟ ˧˲ˣ˥ˢ ˫ˣˠ˧ˡˢ ˸ˣˮ˥˸ ˸˲ˬ : 

Figure C1: Map of the coastal-water monitoring stations in the territorial waters of Israel in the Gulf of 

Eilat. 

 

 

ˢˮ˥˸ ˫˷ ˫ˣ˵˧ˬ ˶ˣ˞˧˸ ) ˟˥ˣ˶ ˣ˵N( ) ˨˶ˣ˞ ˣ˵E( 

FF ˫˧ˠˡˢ ˧˟ˣ˪˩ 29°32.527" 34°58.219" 

NB ˭ˡ ˭ˣ˪ˬ ˪ˣˬ ˧ˮˣ˲˴ ˱ˣ˥ 29°32.689" 34°57.776" 

N  ˢ˴˵ ˪ˣˬ˧ˮˣ˲˴ ˷ ˫˧ˢ ˪˧˥ ˯˧˯˟ ˪\˭˞˧ˡ˧˶ˬ ˭ˣ˪ˬ 29°32.678" 34°58.204" 

PT ˫˧˦˲˯ˣ˲ ˸ˮ˧˰˦ ˱ˣ˯ˬ 29°31.724" 34°56.468" 

WPC ˫˧ ˫ˣˢ˧ˤ ˸˰˧ˮˬ˪ ˢˡ˧˥˧ˢ ˸ˮ˥˸ 29°30.893" 34°55.686" 

NR ˠˣˬ˪˞ ˱ˣ˥ ˸˶ˣˬ˷ ˫˧˧ˮ˲˧ ˫˧ˮˠ˸˸ˢ ˢ˲˴ˬˢ ˸˟˶˵˟ ,-˧ˬ˧ 29°30.251" 34°55.211" 

T ˢ˟˞˦˟ ˪ˣ˟ˠˢ ˶˟˰ˬ ˪ˣˬ 29°29.478" 34°54.316" 

OS  ˥ˣ˸˲ ˫˧˪ ˸˧ˮˣ˲˴ - IUI 29°30.183" 34°56.148" 

ˢ˪˟˦ ɣ1ˣ˞˧˸ˣ ˫ˣ˵˧ˬ : ˶ ˪˷ ˧˲ˣ˥ˢ ˫ˣˠ˧ˡˢ ˸ˣˮ˥˸˸˧ˮ˩˸ .˧ˬˣ˞˪ˢ ˶ˣ˦˧ˮˢ 

Table C1: Locations of the coastal-water monitoring stations. 

 

  

 

ˠx ˬ˪˞  ˱ˣ˥ ˸˶ ˣˬ˷

˫x˪˷s  ˸ˮxˠ˪
˸˧ˮx˶ ˧˰ sˮ˧˶ˬ

ˠx ˬ˪˞  ˱ˣ˥ ˸˶ ˣˬ˷

˫x˪˷s  ˸ˮxˠ˪
˸˧ˮx˶ ˧˰ sˮ˧˶ˬ

 ˸˪˰˸˦ˮ˧˵ˢ

ˠx ˬ˪˞  ˱ˣ˥ ˸˶ ˣˬ˷

˫x˪˷s  ˸ˮxˠ˪
˸˧ˮx˶ ˧˰ sˮ˧˶ˬ

ˠx ˬ˪˞  ˱ˣ˥ ˸˶ ˣˬ˷

˫x˪˷s  ˸ˮxˠ˪
˸˧ˮx˶ ˧˰ sˮ˧˶ˬ

 ˸˪˰˸˦ˮ˧˵ˢ
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˸ˣ˞˴ˣ˸ 

˫˧˧ˬ˧˩ ˫˧ˡˡˬ 

) ˫˧ˬˢ ˸ˣ˧˴ˬˣ˥ ˸ˬ˶pH( 

˸˶ˣ˩ˤ˸ˮ˷˧˧˸ˢ ˟˵˰ : ˪˞ ˣˮ˯˥˧˧˸ˢ ˸ˣ˯˧ˬ˸ ˸ˣ ˧˩˶˰ ˪˩pH  ˶˟ˣ˦˵ˣ˞ ˷ˡˣ˥ ˤ˞ˬ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˣˡˡˬˮ ˶˷˞2003  ˡ˰ˣ

 ˶˟ˬ˟ˣˮ ˷ˡˣ˥˪2006 ˫˧ˡˣ˷˥˩  ˸ˮ˷ ˤ˞ˬ  ˢ˦ˬ˪ ˫˧ˠ˴ˣˬˢ ˫˧˩˶˰ˢ .˫˧˪˧˟˵ ˞˪ˣ2007  ˱ˣ˯ ˤ˞ˬ ˫˧ˡˡˬˮˢ ˫˧˩˶˰ˢ .˫˧ˮ˧ˬ˞ ˫ˮ˧ˢ

2006  ˶˟ˣ˦˵ˣ˞ ˧ˮ˲˪ ˣˡˡˬˮ˷ ˫˧˩˶˰˪ ˫˧ˬˣˡ2003 ˧˩ ˨˩ ˪˰ ˫˧ˡ˧˰ˬˣ  ˧˩˶˰˟ ˧ˣˮ˧˷ ˪˷ ˥ˣˣ˦ ˸˩ˣ˶˞ ˢˬˠˬ ˭˥˟˞˪ ˭˸˧ˮ ˞˪pH 
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ˢ ˧˩˶˰-pH ,˫˧˩ˣˬˮ ˱˶ˣ˥˟  ˧˩˶˰ ˣ˟ ˧˸ˮˣ˰ ˶ˣˤ˥ˬ ˣˢˤ .˳˧˵˟ ˶˷˞ˬ ,˪˪˩ ˨˶ˡ˟pH  ˣ˧˸˯ˢˣ ˳˧˵ˢ ˧˷ˡˣ˥˟ ˫˧ˡˡˬˮ ˫˧ˢˣ˟ˠ

˟ .˟˟˶ˣ˰ˬˢ ˱˶ˣ˥˟ ˫˧ˡˡˬˮ ˸˧˯˥˧ ˫˧˩ˣˬˮ ˫˧˩˶˰ˣˢ ˧˩˶˰ ˣ˧ˢ ˸ˬˡ˭˵ˢ ˢˮ˷- pH  ˫˧˩˶˰ˢ ˱˶ˣ˥ˢ ˧˶˥˞ ˫˪ˣ˞ ˫˧˩ˣˬˮ ˪˪˩ ˨˶ˡ˟

ˠ ˶ˣ˧˞) ˦˰ˬ ˸ˣ˪˰˪2ˢ ˧˩˶˰ .(-pH ˣˡˡˬˮ ˢˮ˷ˢ ˶˸ˣ˧˟ ˫˧ˢˣ˟ˠˢ ˶˟ˬ˟ˣˮ ˫˧˷ˡˣ˥˟-˪ ˥ˣ˸˲ˢ ˫˧˟ ˣ˰˧ˠˢˣ ˶˟ˬ˴ˡ- 8.211 ˫˰ ,

˶˥˞ˢ ˫˧ˮ˷˟ ˡˡˬˮ ˶˷˞ ˫ˣˬ˧˯˵ˬˢˬ ˦˰ˬ ˫˧˩ˣˬˮ ˢ˪˞ ˫˧˩˶˰ .˸ˣ˧˲ˣ˥ˢ ˸ˣˮ˥˸ˢˬ ˵˪˥˟ ˫˧ˬˣˡ ˫˧˩˶˰ ˫˧ˠ˶ˣ˥ ˫ˮ˧˞ ˨˞ ,˸ˣˮˣ

ˢ ˧˩˶˰ ˥ˣˣ˦ˬ-pH  ˶˟ˣ˦˵ˣ˞ ˤ˞ˬ ˣˡˡˬˮ ˶˷˞2006 .˸ˣ˧˲ˣ˥ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˥˸˟ 

 ˪˷ ˢ˟ˠ ˨˶˰8.118  ˳˶ˬ ˷ˡˣ˥˟ ,˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˡˡˬˮ˷ ˶˸ˣ˧˟ ˨ˣˬˮˢ ˨˶˰ˢ ˞ˣˢ2008  ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ ˭ˬˤ˟)

 .˸˪˧˞ ˪˷ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˫˧ˠˡˢ ˧˟ˣ˪˩ ˣ˧ˢ ˣ˟ ˫ˣ˵ˬ˟ ,(˶˸ˣ˧˟ 

 

 
ˠ ˶ˣ˧˞2˩˶˰ : ˧pH  ˶˟ˣ˦˵ˣ˞ ˤ˞ˬ ˫ˣˠ˧ˡˢ ˸ˣˮ˥˸ ˪˩˟ ˫˧˧˷ˡˣ˥2006. 

Figure C2: Monthly pH values at all coastal water monitoring stations since October 2006.  
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˯ˣˬ˦˞ˢ ˫˰ ˫˧ˤˠˢ ˫ˢ˟ ˵ˬˣ˰ ˧ˬ ˫˰ ˥˦˷ ˧ˬ ˪˷ ˟ˣ˟˶˰ ˧˩˧˪ˢ˸ˣ ,ˢ˶˲-pH  ˱ˣˠ ˪˩ ˪˰ ˰˧˲˷ˢ˪ ˧ˣ˲˴ ˟ˣ˟˶˰ˢ ˶ˣˤ˥ˬ .˶˸ˣ˧ ˨ˣˬˮ
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 "˫˧ˠˡˢ ˧˟ˣ˪˩" ˸ˮ˥˸˟ ˢˢˣ˟ˠ ˸ˣ˧ˮ˧˪˵˪˞ ˢˡˡˬˮ ˳˶ˬ ˷ˡˣ˥˟ ˧˩ ˫˞ ,˭˦˵ ˢ˧ˢ ˸ˣˮ˥˸ˢ ˭˧˟ ˸ˣ˧ˮ˧˪˵˪˞ˢ ˧˩˶˰ ˥ˣˣ˦ ˢˮ˷ˢ ˫ˠ

8.1

8.15

8.2

8.25

8.3

8.35
pH

FF

NB

Navy

PT

WPC

NR

Taba

OS



 

87 

 

 

)]meq/kg[ 2.522ˬˣ˰˪ () ˥ˣ˸˲ˢ ˫˧ˢ ˸ˮ˥˸ ˸]meq/kg[ 2.503 ˫˧ˠ˧˶˥ ˫ˮ˧˞ ˢˮ˷ˢ ˣˡˡˬˮ˷ ˫˧˩˶˰ˢ ,ˣˤ ˢˡ˧ˡˬ ˱˞ ˪˰ .(

ˠ ˶ˣ˧˞) ˸ˣˬˡˣ˵ˢ ˫˧ˮ˷ˢ ˸ˣˡ˧ˡˬ˪ ˢ˞ˣˣ˷ˢ˟3 ˫˧˧˸ˮ˷˪ ˸˧˯˥˧ ˢˮ˷ˢ ˸ˣ˪ˣˡˠ ˥ˣ˸˲ˢ ˫˧ˢ ˸ˮ˥˸˟ ˸ˣ˧ˮ˧˪˵˪˞ˢ ˸ˣˡ˧ˡˬ˟ ˸ˣˡˣˮ˸ˢ .(

ˣˬˡˣ˵ˢ ˫˧ˮ˷ˢˬ ˫˧˩˶˰ˢ ˸˰˶˷ˬˬ ˸ˣˮ˦˵ ˭˧˧ˡ˰ˣ ˸ˣˠ˧˶˥ ˭ˮ˧˞ ˨˞ ˸ˣˮˣ˶˥˞ˢ ˸ˮ˷˪ ˸2011 . 

 ˞ˣˢ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˢ˩ ˡ˰ ˡˡˬˮ ˶˷˞ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˸ˣ˧ˮ˧˪˵˪˞ˢ ˨˶˰]meq/kg [2.559,  "˧ˮˣ˲˴ˢ ˱ˣ˥ˢ" ˸ˮ˥˸˟

 ˸ˮ˷˟ ˶˟ˣ˦˵ˣ˞ ˷ˡˣ˥˟2015) ˫ˣ˧ ˣ˸ˣ˞˟ ˸ˣ˶˥˞ˢ ˸ˣˮ˥˸ˢ ˧˩˶˰˪ ˯˥˧˟ ˢˠ˧˶˥ ˢ˸˧ˢ ˣˤ ˢˡ˧ˡˬ .25  ˶˟ˣ˦˵ˣ˞˟2015 ˢ˸˷˰ˮˣ (

ˮ ˸˯˧ˮ˩˪ ˢˬ˶ˠ˷ ˫˧ˬ˷ˠ ˸˲ˣ˯ ˶˥˞˪ ˫ˣ˧ ˱ˣ˥ˢˬ ˫˧ˬˢ ˸ˬˠˣˡ ˸˞ ˣˮ˧˧˲˧˞ ˫˧ˢˣ˟ˠ ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶ˣ ˢˢˣ˟ˠ ˸ˣ˧ˮ˧˪˵˪˞ .˫˧˪ ˶ˠ

 ˸ˣˮ˥˸˟ ˸ˣˬˡˣ˵ ˫˧ˮ˷˟ ˫ˠ ˣˡˡˬˮ ˫˧ˢˣ˟ˠ ˸ˣ˧ˮ˧˪˵˪˞ ˧˩˶˰ ˫˪ˣ˞ ,ˢ˩ ˡ˰ ˡˡˬˮ˷ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˞ˣˢ ˢˤ ˨˶˰ .ˢˤ ˫ˣ˧˟ ˧ˮˣ˲˴ˢ

˸˥˞ ˱˞˟ ˡ˥ˣ˧ˬ˟ ˫˧ˢˣ˟ˠ ˸ˣ˧ˮ˧˪˵˪˞ ˧˩˶˰ ˣ˞˴ˬˮ ˞˪ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ .˸ˣ˧ˮˣ˲˴ˢ  .˸ˣ˧˲ˣ˥ˢ ˸ˣˮ˥˸ˢ ˭ˬ 

˟ ˸ˣˮ˷ˢ ˶˷˞ ˢ˧˧˪˰ ˸ˬˠˬ .˸ˣˮ˥˸ˢ ˭˧˟ ˢ˶ˣ˶˟ ˸˧ˮ˟˸ ˣ˞ ,˸ˣ˧ˮ˧˪˵˪˞ˢ ˧˩˶˰˟ ˢ˶˧ˡ˯ ˸ˣ˧˶ˣˤ˥ˬ ˭˥˟˞˪ ˭˸˧ˮ ˞˪ ˶ˣ˦˧ˮ

 ˫˧ˮ˷˟ ˢˮˬ˸˯ˢ2004-5  ˸ˮ˷˟ ˢ˩˷ˬˮ ˞˪2006 ˸ˮ˷ ˤ˞ˬˣ ,2007 .˫˧˟˧˴˧ ˧ˡ ˸ˣ˧ˮ˧˪˵˪˞ˢ ˧˩˶˰  ˣ˞ ˡ˥ˣ˧ˬ˟ ˸ˣˢˣ˟ˠ ˸ˣˡ˧ˡˬ

,ˣ˞˴ˬˮˣ ˢˡ˧ˬ˟ ,ˡ˥ˣ˧ˬ˟ ˸ˣ˩ˣˬˮ  ˤ˞ˬ ˸ˡˡˬˮˢ ˫˧˩˶˰ˢ ˸˰˶˷ˬ .˸ˣ˧ˮˣ˲˴ˢ ˸ˣˮ˥˸ˢ ˭ˬ ˸˥˞˟ ˟ˣ˶˪ ˣˡˡˬˮ2011  ˢˮ˦˵ ˥ˣ˸˲ˢ ˫˧˟

.ˢ˪ ˣˬˡ˵˷ ˫˧ˮ˷ˢ ˸ˣˡ˧ˡˬ ˸˞ ˸ˮ˧˧˲˞ˬˢ ˣˤˬ 

 

 
ˠ ˶ˣ˧˞3˧˲ˣ˥ˢ ˫ˣˠ˧ˡˢ ˸ˣˮ˥˸˟ ˸ˣ˧ˮ˧˪˵˪˞ : ˸ˮ˷ ˤ˞ˬ 2004. 

Figure C3: Monthly alkalinity at the coastal water sampling stations since 2004. 
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 ˫˧ˠ˧˶˥ˢ ˫˧ˤˣ˩˧˶˪ ˢ˞ˣˣ˷ˢ˟ ˡ˥ˣ˧ˬ˟ ˫˧ˢˣ˟ˠ ˫ˮ˧˞ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˷ˣ˪˷ ˪˷ ˶˸ˣ˧˟ ˫˧ˢˣ˟ˠˢ ˫˧ˤˣ˩˧˶ˢ ˫ˠ ,˸˞ˤ ˫˰ .˸ˬˡˣ˵ˢ

ˠ ˶ˣ˧˞) ˸ˣˬˡˣ˵ ˫˧ˮ˷ˬ4˫˧ˢ ˪˧˥ ˸ˮ˥˸˟ ˫˧ˠ˧˶˥ ˭˵ˮ˥ ˧ˤˣ˩˧˶ .(\ˮ˷˟ ˢ˰ˣ˟˵ ˦˰ˬ˩ ˢ˰˲ˣ˸ ˫ˮ˧ˢ ˭˞˧ˡ˧˶ˬ ˫˧ˮ˷˟ ˨˞ ,˸ˣˮˣ˶˥˞ˢ ˫˧

.ˡ˥ˣ˧ˬ˟ ˫˧ˢˣ˟ˠ ˫ˮ˧˞ ˣˤ ˢˮ˥˸˟ ˫˧ˠ˧˶˥ˢ ˫˧ˤˣ˩˧˶ˢ ˸ˣˮˣ˶˥˞ˢ 

 ˤ˞ˬ ˭˴ˬˣ˥ˬˢ ˭˵ˮ˥ˢ ˧ˤˣ˩˧˶˟ ˶˸ˣ˧˟ ˢ˪ˣˡˠˢ ˢˠ˧˶˥ˢ2012 ˶˟ˣ˦˵ˣ˞ ˷ˡˣ˥˟ ˢˡˡˬˮ ,2015   ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˸ˮ˥˸˟mmol/l 

5.518.˫˧ˬ˷ˠ ˸˲ˣ˯ ˸ˣ˟˵˰˟ ˫˧˪ ˶ˠˮ ˧ˬ ˸˯˧ˮ˩ ˱˵˷ˬ ˢˤ ˨˶˰ . 
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˶ˣ˧˞ ɣ4˧ˮ ˸ˣˡ˧ˡˬ :) ˦˞˶˦˧ˮ + ˦˧˶˦TON ˸ˮ˷ ˤ˞ˬ ˧˲ˣ˥ˢ ˫ˣˠ˧ˡˢ ˸ˣˮ˥˸˟ ˸ˣ˧˷ˡˣ˥ (2004. 

Figure C4: Monthly concentrations of total oxidized nitrogen (TON, nitrate+nitrite) at the coastal water 

sampling stations since 2004. 

 

) ˢ˧ˮˣˬ˞4NH( 

 ˧˧˷˵ˢˬ˧ˠˡ  ˧˵ˣ˟˵˟ ˪˷ ˨˷ˬ˸ˬ ˧˞˪˟˟ ˫˶ˣ˵ˬ ˶˷˞ˡˢˢˬ˧ˠ ˬ ˫˧ˬ ˣ˶˟˰ˣˢ ˸ˬ˧˧ˣ˯ˬ ˢ˲ˣ˵˸˟˷ ˨˩˪ ˣˬ˶ˠ˧˵ˣ˟˵˟ˢ ˧˪˩˪ ˫

 ˧˩˶˰ˬ ˫˧˟˶ ˨˩ ˟˵˰ˣ ,˶˸ˣ˧˟ ˢ˷˧ˠ˶ ˫˸ˡ˧ˡˬ ˶˷˞ ,ˢ˧ˮˣˬ˞ˢ ˸ˣ˞ˬˠˣˡ ˪˷ "˫ ˣˢ˧ˤ˪" ˫˧˸˧˰˪ ˫˶ˠ ˢˤ ˨˧˪ˢ˸ .ˢˠ˪˲ˢˢ ˭ˬˤ˟ ˢˡ˟˰ˬˢ

 ˸ˮ˷˟ ˢ˷˩˶ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ .˭˪ˢ˪ ˫˧˞˟ˣˬ ˫ˮ˧˞ˣ ˸ˣ˩˧˞ˢ ˸ˣ˵˧ˡ˟ ˭˥˟ˬ˟ ˣˡˬ˰ ˞˪ ˣˡˡˬˮ ˶˷˞ ˢ˧ˮˣˬ˞ˢ2009  ˧˵ˣ˟˵˟ˢˬ˧ˠˡ )Go-

Flo.˷ˡ˥ˢ ˡˣ˧˴˟ ˷ˣˬ˧˷ˢ ˸˪˧˥˸ ˤ˞ˬ ˶˸ˣ˧ ˸ˣ˧˵ˮ ˸ˣˡ˧ˡˬˢ ˧˩ ˢ˞˶ˮ .˸ˣˡ˧ˡˬˢ ˸ˣ˩˧˞ ˥˧˦˟ˢ˪ ˸ˮˬ ˪˰ ˫˧˲˯ˣˮ ( 

 

 ˫˧˞ˮ˸˟ ˦˶˲˟ˣ) ˫˧˟ ˢˤˣ˩˧˶ ˭˩ ˪˰ˣ ,˫˧˵ˡ˧˧˥ˣ ˭ˣ˦˵ˮ˪˲ˣ˦˧˲ ˧ˡ˧ ˪˰ ˸ˣ˶˧ˢˬ˟ ˸˩˶˴ˮˣ ˡ˞ˬ ˢˮ˧ˬˤ ˭˵ˮ˥ ˸˶ˣ˴ ˞˧ˢ ˢ˧ˮˣˬ˞ˢ

ˬˮ ˸ˣ˧ˢ˪ ˧ˣ˲˴ (˫˧˧˲ˣ˶˦ˣˠ˧˪ˣ˞ ˢ˧ˮˣˬ˞ˢ˷ ˭ˣˣ˧˩ˬ .˸˧ˮˣ˷˟ ˰ˣˠ˲˪ ˸ˣ˧ˣ˷˰ˢ ˸ˣ˴˞ ˪ˣˡ˧ˠ ˫˧ˡˡˣ˰ˬ ˫˧ˢˣ˟ˠ ˢ˧ˮˣˬ˞ ˧ˤˣ˩˧˶ .˶˸ˣ˧˟ ˨ˣ

.˧ˬˣ˵ˬ ˢ˶˷˰ˢ ˶ˣ˵ˬ ˪˰ ˢˡ˧˰ˬ ˫˧ˬ˟ ˢ˧ˮˣˬ˞ ˸ˣ˥˩ˣˮ ,˭ˣ˦˵ˮ˪˲ˣ˦˧˲ ˧ˡ˧ ˪˰ ˸ˣ˶˧ˢˬ˟ ˸˩˶˴ˮ 

˶ ˣ˞˴ˬˮ ˢˮ˷ˢˣ ˥ˣ˸˲ˢ ˫˧ˢ ˸ˮ˥˸˟ ˶˷˞ˬ ˫˧ˢˣ˟ˠ ˢ˧ˮˣˬ˞ ˧ˤˣ˩˧˶ ˸ˣ˧˲ˣ˥ˢ ˸ˣˮ˥˸˟ ˫˧ˡˡˬˮ ˸ˣ˟˶ ˫˧ˬ˰˲ ˫˧ˢˣ˟ˠ ˫˧ˤˣ˩˧

˫˧ˢ˪˧˥ ˸ˮ˥˸˟ ˶˵˧˰˟\ ˦˰ˬ ˫˧ˤˣ˩˧˶ ˣ˞˴ˬˮ ˟ˣ˷ ˢˮ˷ˢ ˫˪ˣ˞ ˸˧˯˥˧ ˫˧ˮ˦˵ ˣ˧ˢ ˸ˣˮ˥˸ˢ ˭˧˟ ˫˧˪ˡ˟ˢˢ ,˸ˣˬˡˣ˵ˢ ˫˧˧˸ˮ˷˟ .˭˞˧ˡ˧˶ˬ

ˠ ˶ˣ˧˞) ˫˧ˢˣ˟ˠ5 ˸ˮ˷ ˤ˞ˬ ,˪˩ˢ ˨˯˟ .(2008  ˸ˣ˧ˮˣ˲˴ˢ ˸ˣˮ˥˸˟ ˦˶˲˟ˣ ,˫˧˩ˣˬˮ ˪˪˩ ˨˶ˡ˟ ˸ˣ˧˲ˣ˥ˢ ˸ˣˮ˥˸˟ ˢ˧ˮˣˬ˞ ˧˩˶˰

 ˢ˞ˣˣ˷ˢ˟ ˫˧˩ˣˬˮ ˫˧ˤˣ˩˧˶ˢ ˧ˮ˲˪ ˣˡˡˬˮ ˶˷˞ ˫˧ˢˣ˟ˠˢ ˫˧˩˶˰˪2008 . 

 ˞ˣˢ ˢˮ˷ˢ ˡˡˬˮ ˶˷˞ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˢ˧ˮˣˬ˞ ˤˣ˩˧˶nmol/l 583 ï  ˤˣ˩˧˶˪ ˢˬ˞˸ˢ˟ ,˫˧ˠˡˢ ˧˟ˣ˪˩ ˸ˮ˥˸˟ ˳˶ˬ ˷ˡˣ˥˟

 .(ˢ˪˰ˬ˪ ˣ˞˶) ˢˣ˟ˠˢ ˦˞˶˦˧ˮˢ 

 

 
˶ˣ˧˞ ɣ5) ˢ˧ˮˣˬ˞ ˧ˤˣ˩˧˶ :4NH ˸ˮ˷ ˤ˞ˬ ˧˲ˣ˥ˢ ˫ˣˠ˧ˡˢ ˸ˣˮ˥˸˟ (2004. 

Figure C5: Monthly concentrations of ammonia (NH4) at the coastal water sampling stations since 2004. 
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  ˦˲˯ˣ˲)3-4PO( 

 .˳˧˵˟ ˫˧˩ˣˬˮˣ ˱˶ˣ˥˟ ˸˧˯˥˧ ˫˧ˢˣ˟ˠ ˫˧˩˶˰ ˪˷ ˢ˷˪˥ ˸˧˸ˮ˷ ˸ˣ˧˶ˣˤ˥ˬ ˫˧˞˶ˬ ˥ˣ˸˲ˢ ˫˧˟ˣ ˸ˣ˧˲ˣ˥ˢ ˸ˣˮ˥˸˟ ˦˲˯ˣ˲ ˧ˤˣ˩˧˶

ˤˣ˩˧˶ ˭˩ ˪˰ˣ ,˸˧ˮˣ˷˞˶ ˸ˣˮ˶˴˧˪ ˟ˣ˷˥ ˦ˮ˧˧˶˦ˣˮ ˞ˣˢ ˫ˠ ˦˲˯ˣ˲ˢ ˱˶ˣ˥˟ .ˢˤ˦ˮ˧˯ˣ˦ˣ˲ˢ ˨˧˪ˢ˸˟ ˢ˩˧˶˴ ˟˵˰ ˨ˣˬˮ ˳˧˵˟ ˫˧ˢ ˧ˮ˲˟ ˣ

 ˸ˣˮ˥˸˟ ˠ˧˶˥ ˭˲ˣ˞˟ ˫˧ˢˣ˟ˠ ˫˧˧ˬˣ˵ˬ ˦˲˯ˣ˲ ˧ˤˣ˩˧˶ .˫˧˦ˮ˧˧˶˦ˣˮ˟ ˫˧˶˧˷˰ ˵ˬˣ˰ ˧ˬ ˫˰ ˥˦˷ˢ ˧ˬ ˟ˣ˟˶˰ ˟˵˰ ˢ˪ˣ˰ ˣˤˣ˩˧˶

 .˫˧˦ˮ˧˧˶˦ˣˮ˟ ˸˧ˬˣ˵ˬ ˢ˶˷˰ˢ ˪˰ ˰˧˟˴ˢ˪ ˫˧˧ˣ˷˰ ˸ˣ˧˲ˣ˥ˢ 

 ˣ˧ˢ ,ˢˮ˷ˢˢ ˟ˣ˶ ˧ˤˣ˩˧˶ ˪˷ ˸ˣˡ˧ˡˬˢ˟ ˦˲˯ˣ˲ ˸ˣ˧˲ˣ˥ˢ ˸ˣˮ˥˸˪ ˸ˣˬˣˡˣ ,˸ˣ˩ˣˬˮ ˸˰˶˷ˬ .˥ˣ˸˲ˢ ˫˧˟ ˣˡˡˬˮ˷ ˫˧ˤˣ˩˧˶

 ˭˧˟ ˢ˰ˮ ˥ˣ˸˲ˢ ˫˧˟ ˫˧˩˶˰ˢmmol/l 0.005  ˷ˡˣ˥˟˦˯ˣˠˣ˞ ˪- mmol/l 0.069  ˷ˡˣ˥˟ ˡˡˬˮ˷ ˫˧˩˶˰ˢ ˥ˣˣ˦˪ ˢˬˣˡ ,˶˟ˬ˴ˡ

˸ˬˡˣ˵ˢ ˢˮ˷˟ ˠ ˶ˣ˧˞)6 .( 

 

 
˶ˣ˧˞ ɣ6) ˦˲˯ˣ˲ ˧ˤˣ˩˧˶ :4PO ˸ˮ˷ ˤ˞ˬ ˧˲ˣ˥ˢ ˫ˣˠ˧ˡˢ ˸ˣˮ˥˸˟ (2004. 

Figure C6: Phosphate concentrations (PO4) at coastal-water sampling stations since 2004. 

 

 

) ˢ˵˧˪˧˯4Si(OH)( 

ˣ˞ˣˤ/ˣ˦˧˲ ˪˷ ˭ˣˣˠˬ˟ ˧ˮ˶ˣ˴ ˡ˪˷ ˸˰˵˷ˢ˟ ˷ˬ˷ˬˢ ˯ˬˣˬ ˟˧˩˶ ˞˧ˢ ˢ˵˧˪˧˯- .˫˧ˬˢ ˸ˡˣˬ˰˟ (˸ˣ˞ˬˣ˦˞˧ˡ ˸ˬˠˣˡ) ˭ˣ˦˵ˮ˪˲

˫˧˶ˣ˴˧ ˧ˡ˧ ˪˰ ˥˦˷ˢ ˧ˬ˟ ˸˩˶˴ˮ ˢ˵˧˪˧˯ˢ ˨˩˪ ˫˞˸ˢ˟  ˧ˬ ˟ˣ˟˶˰ ˫˰ ˱˶ˣ˥˟ ˶˸ˣ˧ ˦˰ˬ ˢˣ˟ˠˣ ˳˧˵˟ ˡ˥ˣ˧ˬ˟ ˨ˣˬˮ ˢˤˣ˩˧˶ˣ ˢ˪˞

 ˸ˮˬ˯ˬ ˫˸ˣ˞˧˴ˬ ˭˩ ˪˰ˣ ˫˧˦ˮ˧˧˶˦ˣˮ ˸˶˧˸˰ ˢ˟˧˟˯˪ ˫˧˵ˣ˵ˤ ˧˸˵˧˪˧˯ ˡ˪˷ ˫˧˰˧˵˷ˬˢ ˫˧˶ˣ˴˧ˢ .˶˸ˣ˧ ˫˧˶˧˷˰ ˵ˬˣ˰ ˧ˬ˟ ˥˦˷ˢ

.˫˧˸˵˧˪˧˯ ˫˧ˡ˪˷ ˸˰˵˷ˢ ˪˰ ˤˬ˶ˬ ˫˧ˮˣ˧˪˰ˢ ˫˧ˬˢˬ ˢ˵˧˪˧˯ˢ ˵ˣ˪˧˯ .˧˲ˣ˶˦ˣˠ˧˪ˣ˞ˢ ˟˴ˬˢˬ ˢˠ˧˶˥ 

 ˪˷ ˢˣ˟ˠ ˨˶˰ˣ ˢˮ˦˵ ˫˧˩˶˰ ˸˰˶˷ˬ ˫˰ ,ˢˮ˷ˢ ˪˩ ˨˶ˣ˞˪ ˫˧˩ˣˬˮ ˣ˧ˢ ˥ˣ˸˲ˢ ˫˧˟ ˢ˵˧˪˧˯ˢ ˧ˤˣ˩˧˶mmol/l 0.85 ˷ˡˣ˥˟ ,

ˠ ˶ˣ˧˞) ˧˞ˬ7˫˧ˢ ˪˧˥"ˣ "˫˧ˠˡˢ ˧˟ˣ˪˩" ,˸ˣ˧˲ˣ˥ ˸ˣˮ˥˸ ˧˸˷˟ ˫˧ˤˣ˩˧˶ ˸ˣˡ˧ˡˬ ˸ˣ˦˪ˣ˟ ˢˤ ˰˵˶ ˪˰ .(\ "˭˞˧ˡ˧˶ˬï  ˫˧ˠˡˢ ˧˟ˣ˪˩˟

 ˣˡˡˬˮmmol/l 3.96 x- mmol/l 1.93 ˧˷ˡˣ˥˟ ˪˷ ˧˟˶˧ˬ ˤˣ˩˧˶ ˡˡˬˮ "˫˧ˢ ˪˧˥" ˸ˮ˥˸˟ .ˢˬ˞˸ˢ˟ ,˶˟ˬ˦˲˯ˣ ˦˯ˣˠˣ˞ ˫mmol/l 

1.91 ˫˧ˮ˷˟ ˫˧˸˧˰˪ ˣˡˡˬˮ˷ ˫˧ˢˣ˟ˠˢ ˫˧ˤˣ˩˧˶ˢˬ ˢ˟˶ˢ˟ ˫˧˩ˣˬˮ ˸˞ˤ ˪˩˟ ˨˞ ,˫˧ˠ˧˶˥ ˫ˮˬ˞ ˢ˪˞ ˫˧ˤˣ˩˧˶ .˪˧˶˲˞ ˷ˡˣ˥˟ ,

 ˸ˮ˷˟ ,˪˷ˬ˪ .˸ˣˬˡˣ˵2015  ˪˷ ˢ˵˧˪˧˯ ˤˣ˩˧˶ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˡˡˬˮmmol/l 11.45   . 
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˶ˣ˧˞ ɣ7˵˧˪˧˯ ˧ˤˣ˩˧˶ :) ˢ4Si(OH)˸˟ ( ˤ˞ˬ ˧˲ˣ˥ˢ ˫ˣˠ˧ˡˢ ˸ˣˮ˥2004. 

Figure C7: Monthly concentrations of silicate (Si(OH) 4) at the coastal water sampling stations since 2004.  

 

 

˯ˬˣˬ ˭˴ˬ˥ 

.˥ˣ˸˲ˢ ˫˧ˢ ˸ˮ˥˸˟ˣ ˧ˮˣ˲˴ˢ ˱ˣ˥˟˷ "˫˧ˠˡˢ ˧˟ˣ˪˩" ˸ˮ˥˸˟ ,˸ˣˮ˥˸ ˧˸˷˟ ˡˡˬˮ ˯ˬˣˬ ˭˴ˬ˥  ˢ˪ˣ˰ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˤˣ˩˧˶

˳˧˵˟ ˡ˶ˣ˧ˣ ,˟˧˟˞ˢ ˧˷ˡˣ˥˟-.ˣ˧˸˯  ˧ˮˠ˶ˣ˞ ˶ˬˣ˥ ˭ˣ˴ˬ˥ ,ˢ˶ˣ˦˶˲ˬ˦ :˯ˬˣˬˢ ˭˴ˬ˥ˢ ˤˣ˩˧˶ ˪˰ ˰˧˲˷ˢ˪ ˫˧˧ˣ˲˴ ˫˧ˬ˶ˣˠ ˢ˷ˣ˪˷

 ˧ˮˠ˶ˣ˞ ˶ˬˣ˥ ˭ˣ˴ˬ˥ .˸ˣ˪˰˪ ˧ˣ˲˴ ˫˧ˬ˟ ˯ˬˣˬ ˭˴ˬ˥ ˤˣ˩˧˶ˣ ˭˴ˬ˥ˢ ˸ˣ˯˧˯ˬ ˢ˪ˣ˰ ˢ˩ˣˬˮ ˢ˶ˣ˦˶˲ˬ˦˟ .ˢˤ˦ˮ˧˯ˣ˦ˣ˲/ˢˬ˧˷ˮˢ ˨˧˪ˢ˸ˣ

ˬ˧˷ˮ ˧˩˧˪ˢ˸ˣ˱˶ˣ˥ˢ ˱ˣ˯˟ ˫˧ˢˣ˟ˠˢ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶ .˫˧ˬ˪ ˭˴ˬ˥ ˶˶˥˷˪ ˫˧˧ˣ˷˰ ˢˤ˦ˮ˧˯ˣ˦ˣ˲ ˧˩˧˪ˢ˸ ˣ˪˧˞ˣ ,˭˴ˬ˥ ˫˧˩˶ˣ˴ ˫˧ˬ˟ ˢ-

 ˪˧˲ˣ˶ˣ˪˩ ˸ˣˡ˧ˡˬ ˢ˞˶) ˣˤ ˢ˲ˣ˵˸˟ ˸˧˦˦ˮ˧˯ˣ˦ˣ˲ ˸ˣ˪˧˰˲˟ ˢ˧˪˰ ˟˵˰ ˭ˢˣ ˫˧ˢ ˧ˮ˲˟ ˢ˩ˣˬˮˢ ˢ˶ˣ˦˶˲ˬ˦ˢˬ ˭ˢ ˰ˣ˟ˮ˪ ˫˧˧ˣ˷˰ ˟˧˟˞

a .(ˢ˦ˬ˪ ˰ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶˟ ˫˧˧ˣˮ˧˷ ˪˷ ˸ˣ˧ˬ˞ˮ˧ˡ.˭˸˯˧˶˵ˣ ˭ˣ˦˵ˮ˪˲ˣ˦˧˲ ˸ˣ˥˧˶˲ ˪˷ ˫˧˶ˣˤ˥ˬ ˪˰ ˰˧˟˴ˢ˪ ˢ˧ˣ˷  ˸ˣ˧ˢ˪ ˫˧˧ˣ˲˴ ˞˪

 ˫˧˪ˡ˟ˢ˟˥˶ˬ˟  .˯ˬˣˬˢ ˭˴ˬ˥ˢ ˤˣ˩˧˶˟ (˸ˣˮˣ˷ˢ ˸ˣˮ˥˸ˢ ˭˧˟) 

ˢ˰ˮ ˥ˣ˸˲ˢ ˫˧ˢ ˸ˮ˥˸˟ ˯ˬˣˬ ˭˴ˬ˥ ˪˷ ˫˧ˤˣ˩˧˶ˢ ˸˰˶˷ˬ  ˭˧˟ ˢˮ˷ˢmmol/l 218 ˪  ˶˟ˬ˟ˣˮ ˷ˡˣ˥˟- mmol/l 197 
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˶ˣ˧˞ ɣ8˯ˬˣˬ ˭˴ˬ˥ : ˸˟ ˸ˮ˷ ˤ˞ˬ ˧˲ˣ˥ˢ ˫ˣˠ˧ˡˢ ˸ˣˮ˥2004. 

Figure C8: Monthly concentrations of dissolved oxygen at the coastal water sampling stations since 2004. 
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Figure C9: Monthly concentrations of chlorophyll a at the coastal water sampling stations since 2004. 
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Figure C10: Salinity at the coastal water sampling stations since 2004. Gaps in the data reflect failure of the 

analytical instrument. 
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Figure C11: Temperature at the coastal water sampling stations since 2004. 
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Figure C12: Secchi depth measurements at the coastal water sampling stations since 2004. 

  

20

21

22

23

24

25

26

27

28

29

°C

Temperature

FF

NB

Navy

PT

WPC

NR

Taba

OS

0

10

20

30

40

50

[m
]

Secchi depth

FF

Navy

PT

WPC

NR

Taba

OS



 

94 

 

 

˭ˣ˧ˡ  

˫˧ˡˡˬˢ ˟ˣ˶ ˧˩˶˰  ,˫˧˧ˬ˧˩ˢ ˫˧ˡˡˬˢ ˟ˣ˶˟ ˦˪ˣ˷ˢ ˨˧˪ˢ˸ˢ .˳˧˵˟ ˶˷˞ˬ ˱˶ˣ˥ˢ ˧˷ˡˣ˥˟ ˶˸ˣ˧ ˫˧ˢˣ˟ˠ ˥˦˷ˢ ˧ˬ˟

˧ˡ˧ ˪˰ ˦˪˷ˮ ˢˤ ˶ˣˤ˥ˬ .˧˸ˮ˷ˢ ˟ˣ˟˶˰ˢ ˶ˣˤ˥ˬ ˞ˣˢ ˸ˣ˧˲ˣ˥ˢ ˶ˣ˦˧ˮˢ ˸ˣˮ˥˸˟ ˫˧ˡˡˬˮˢ ˫˧˧ˠˣ˪ˣ˧˟ˢˣ ˫˧˧˪˵˧˯˧˲ˢ  ˧ˬ ˫ˣˬ˧˥ˣ ˶ˣ˶˧˵

 ˡ˧˥˞ ˫˧ˬ ˱ˣˠ ˶˴ˣˮˣ ,˵ˬˣ˰˟ ˢ˶ˣ˦˶˲ˬ˦˪ ˢˬˣˡ ˥˦˷ˢ ˧ˬ ˸˶ˣ˦˶˲ˬ˦ ˱˶ˣ˥ˢ ˸ˮˣ˰˟ .ˢ˶ˣ˶˟ ˸˧˸ˮˣ˰ ˸ˣ˧˶ˣˤ˥ˬ ˫ˢ˪ ˶˷˞ ,˥˦˷ˢ

 ˵ˬˣ˰ ˧ˬ˪ˣ ˥˦˷ ˧ˬ˪ ˫˧ˬˢ ˸ˡˣˬ˰ ˸˞ ˡ˧˶˲ˬˢ ˧ˬ˶˸ ˟ˣ˩˷ ˫˧˶˴ˣ˧ ˫˧ˢ ˧ˮ˲˟ ˫˧ˬ˥ ˫˧ˬ ,˳˧˵˟ .˳˶˲ˬ˟ ˫˧ˮˣ˧˪˰ˢ ˫˧˶˦ˬˢ ˸ˣ˞ˬ˟

ˬ ˫ˢ˧ˮ˧˟ ˶ˬˣ˥ˢ ˶˟˰ˬ ˶˷˞ .˦˰ˣ 

 ˸˞ ˫˧ˮ˷ˬ ˶˷˞ ˫˧˧ˮˣ˴˧˥ ˸ˣ˶ˣ˵ˬˬ ˫˧ˬˣˢ˧ˤ ˫˧˸˧˰˪ ˫˧˶ˡˣ˥ ˫˧˲ˣ˥ˢ ˧ˬ˪ ˧˩ ˢ˞˶ˮ ,ˢˤˢ ˧˰˟˦ˢ ˧˸ˮ˷ˢ ˶ˣˤ˥ˬ˪ ˱˯ˣˮ˟

 ˱˶ˣ˥ˢ ˧˷ˡˣ˥˟ ˶˸ˣ˧ ˫˧˪˧˰˧ ˟ˣ˟˶˰ˣ ˪ˣˢ˧ˬ .ˣˮˬˬ ˫˶ˤˢ ˡ˶ˣˬ˟ ˣ˞ ,˫ˣˢ˧ˤˢ ˶ˣ˵ˬ ˸˟˶˵˟ ˵˶ ˟ˣ˶˪ ˫˧ˡˡˬˮ ˢ˪˞ ˫˧˧ˣˮ˧˷ .˫˟˩˶ˢ

˩ ˪˰ˣ ,˶˸ˣ˧ ˪ˣˡˠ ˫˧ˮˣ˧˪˰ˢ ˫˧ˬˢ ˱ˣˠ ˫ˢ˟ ˢˮ˧˪˵ˣˬ˶˸ ˫ˠ ˥˸˲˸ˢ˪ ˢ˧ˣ˷˰ ,˸˞ˤ ˸ˬˣ˰˪ ˳˧˵˟ .˱˶ˣ˥˟ ˫˧ˬˣˢ˧ˤ ˸ˣˢˤ˪ ˶˸ˣ˧ ˢ˷˵ ˭

 ˨˩˪ ˞˧˟ˢ˪ ˪ˣ˪˰ ˢˤ˩˷ ˢ˶˵ˬ˟ ˪˟ˠˣˬˢ ˪ˣˢ˧ˬˢ .˫˧ˮˣ˧˪˰ˢ ˫˧ˬˢ ˶˞˷ˬ ˥˦˷ˢ ˧ˬ ˪˷ ˫˧ˮˣ˧˪˰ˢ ˫˧˶˦ˬˢ ˸˞ ˸ˡˡˣ˟ˬ ˶˷˞ ˸˧ˬˣ˧

˧ˮ˲˟ ˫ˢˤˬˢ ˶ˬˣ˥ˢ ˪˷ ˡ˥ˣ˧ˬ˟ ˫˧ˢˣ˟ˠ ˫˧ˤˣ˩˧˶˪ ˞˧˟˧ ˫˧ˮˣ˧˪˰ˢ ˫˧ˬ˟ ˧˸ˡˣ˵ˮ ˫ˣˢ˧ˤ˷ .˫˧ˬˢ 

 ,˸ˣ˶˥˞ˢ ˸ˣˮ˥˸˟ ˫˧ˡˡˬˮˢ ˫˧ˤˣ˩˧˶ˢˬ ˸˧˸ˣ˰ˬ˷ˬ ˫˧ˮˣ˷ˢ ˢ˪˞˩ ˫ˢ ˫˧ˠ˧˶˥˩ ˫˧˶ˡˠˣˬˢ ˫˧ˤˣ˩˧˶ ,˸ˣ˧˲ˣ˥ˢ ˸ˣˡ˧ˡˬˢ ˶ˣ˟˰

.˱ˣ˥ˢ ˸˟˶˵˟ ˶˷˞ˬ ˶˸ˣ˧ ˢ˟˶ ˫˷ ˢ˪˧ˢˬˢ ,ˢˤ˩ ˢ˧ˢ ˫˞ˣ ,˶˧˟˯ ˣˮ˧˞ ˧ˬˣ˵ˬ ˫ˣˢ˧ˤ ˶ˣ˵ˬ ˢ˶ˣ˟˰ ˶˷˞ ˥ˣ˸˲ˢ ˫˧ˢ ˸ˮ˥˸˟ ˦˶˲˟ˣ 

˪˷ ˫ˡ˵ˣˬ ˶ˣ˶˧˵ ˱˞ ˪˰ ,˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟  ˸ˮ˷ ˤ˞ˬ .˪ˣˡˠ ˣˮ˧˞ ˟ˣ˟˶˰ˢ ˵ˬˣ˰ˣ ˶˴˰ˮ ˨˧˪ˢ˸ˢ ,˱˶ˣ˥ˢ ˸˪˧˥˸˟ ˫˧ˬˢ ˸ˡˣˬ˰

2012  ˸ˮ˷˪ ˡ˰ˣ2016  ˭˧˟ ˟ˣ˟˶˰ˢ ˵ˬˣ˰ ˰ˮ250 ˪-300  ˣˡˡˬˮ˷ ˫˧˦ˮ˧˧˶˦ˣˮˢ ˧ˤˣ˩˧˶ ˪˰ ˢ˰˧˲˷ˢ ˣˤ ˢˡ˟ˣ˰ .ˡ˟˪˟ ˫˧˶˦ˬ

 ˢˮ˷ˢ ˸˪˧˥˸˟ .(ˢˮ˦˵) ˱˶ˣ˥ˢ ˱ˣ˯˟ ˭ˣ˦˵ˮ˪˲ˣ˦˧˲ ˸ˣ˥˧˶˲ ˸ˬ˴˰ ˪˰ˣ (˫˧˩ˣˬˮ) ˱˶ˣ˥ˢ ˧˷ˡˣ˥˟) ˸ˬˡˣ˵ˢ2017 ˫˧ˢ ˧ˮ˲ ˣ˶˶˵˸ˢ (

˩ ˪˷ ˵ˬˣ˰˪ ˢ˞˶ˮˢ ˪˩˩ ˰˧ˠˢ˷ ˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ ˪˷ ˨˧˪ˢ˸ ˪˥ˢˣ- 530  ˸ˣ˶˶˵˸ˢ ˢ˵˯˲ˮ ˤ˞ ˫˪ˣ˞ ,˶˞ˣ˶˟˲ ˷ˡˣ˥˟ ˫˧˶˦ˬ

 .˳˶ˬ ˷ˡˣ˥˟ ˫˪˟ˮ ˟ˣ˟˶˰ˢ ˨˧˪ˢ˸ˣ ˫˧ˬˢ 

 ˸˧˲˴ˮˢ ˸˧ˮ˟˸ˢ ˞˧ˢ ˳˶ˬ ˷ˡˣ˥˪ ˶˞ˣ˶˟˲ ˷ˡˣ˥ ˭˧˟ ˸ˣˬˬ˥˸ˢ ˸˪˧˥˸ˣ ˱˶ˣ˥ˢ ˸˪˧˥˸˟ ˢ˶˧ˢˬ ˸ˣ˶˶˵˸ˢ .˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟

) ˸ˣˬˡˣ˵ˢ ˫˧˧˸ˮ˷˟˷ ˡˣ˰˟2016-7 ˪˷ ˧ˮˣˮ˧˟ ˵ˬˣ˰˪ ˫˧ˬˢ ˸ˡˣˬ˰ ˢ˟˟˶ˣ˰ (450-550  ˢˮ˷ˢ ˟ˣ˟˶˰ˢ ,˱˶ˣ˥ˢ ˸˪˧˥˸˟ ˫˧˶˦ˬ

˩ ˪˷ ˵ˬˣ˰˪ ,˶˸ˣ˧ ˡˣˡ˶ˣ ˷˪˥ ˢ˧ˢ- 320  ˪˪˩ ˨˶ˡ˟ ˣ˧ˢ ˸ˣ˴˞ ˸ˣ˥˧˶˲ ˫˧ˠ˴˧˧ˬˢ ˪˧˲ˣ˶ˣ˪˩ ˧ˤˣ˩˧˶ ˨˩ˬ ˢ˞˴ˣ˸˩ .ˡ˟˪˟ ˫˧˶˦ˬ

ˢ ˧˟ˣ˪˩ ˸ˮ˥˸˟ ˫˪ˣ˞ ,˫˧˩ˣˬˮ ,ˠ˧˶˥ ˭˲ˣ˞˟ ˢˣ˟ˠ ˪˧˲ˣ˶ˣ˪˩ ˤˣ˩˧˶ ˦˯ˣˠˣ˞ ˷ˡˣ˥˟ ˡˡˬˮ ˫˧ˠˡmgr/l 2.06 ˣ˸ˣ˧ˢ˟ ˠ˧˶˥ ˢˤ ˤˣ˩˧˶ .

 ˢˣ˟ˠ ˤˣ˩˧˶˟ ˫ˠ ˢˣˣ˪ˬˣ ˫˧˦ˮ˧˧˶˦ˣˮ˟ ˫˧˧ˮ˰ ˟ˣ˶˪ ˫˧ˢ ˧ˮ˲ ˣ˟ ˦˯ˣˠˣ˞ ˷ˡˣ˥˟ ˞˴ˬˮ ,˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˡˡˬˮ˷ ˶˸ˣ˧˟ ˢˣ˟ˠˢ

˫˧˶˥˞ ˭ˣˤˬ ˧˶ˬˣ˥ ˪˷ ˫˧ˢˣ˟ˠ ˫˧ˤˣ˩˧˶ ˣ˞˴ˬˮ ˞˪  .ˢ˵˧˪˧˯ ˪˷ ˪˷ ˢˤ ˢˣ˟ˠ ˤˣ˩˧˶ ˧˩ ˭˩˸˧ .˸ˣ˶˥˞ ˸ˣˮ˥˸ˬ ˸ˣ˪˧˟˵ˬ ˸ˣˡ˧ˡˬ˟ ˣ˞ ,

 .˦ˮ˧˵ˢ ˸˪˰˸ ˞˴ˣˬ˪ ˣˢ˷˪˩ ˭˲ˣ˞˟ ˶ˣ˷˵ ˪˧˲ˣ˶ˣ˪˩ 

 ˰˵˶ˢ ˪˰ .ˢˮ˦˵ ˫˧˩˶˰ ˸˰˶˷ˬˣ ˫˧˩ˣˬˮ ˫˧ˤˣ˩˧˶ ˫˰ ,ˡˣˡ˶ ˟ˣ˟˶˰ ˪˷ ˫˧ˮ˷ ˫˧˲˵˷ˬ ˢˮ˷ˢ ˥ˣ˸˲ˢ ˫˧˟ ˫˧ˡˡˬˢ ˪˩ ˧ˤˣ˩˧˶

 ˧˟ˣ˪˩˟ ˦˯ˣˠˣ˞˟ ˢˣ˟ˠˢ ˪˧˲ˣ˶ˣ˪˩ˢ ˸ˡ˧ˡˬ ˢˤˢ ˨ˣˬˮˢ ˸ˣˠ˴˧˧ˬ ˫˧ˢˣ˟ˠ ˫˧˦ˮ˧˧˶˦ˣˮ ˧ˤˣ˩˧˶ ˪˷ ˸ˣ˧ˬˣ˵ˬ ˸ˣˡ˧ˡˬ ˢˬ˩ ˡˣ˰ˣ ˫˧ˠˡˢ

˫˧ˢ ˪˧˥" ˸ˣˮ˥˸˟ ˦˶˲˟ˣ ,˸ˣ˧˲ˣ˥ˢ ˸ˣˮ˥˸˟ ˸ˣˠ˧˶˥\ ˸ˣ˪ˣˡˠ ˣ˧ˢ ˞˪ ˸ˣˠ˧˶˥ˢ ˧˩ ˭˧˧˴˪ ˟ˣ˷˥ ,˸˞ˤ ˫˰ ."˫˧ˠˡˢ ˧˟ˣ˪˩"ˣ "˭˞˧ˡ˧˶ˬ

 .˸ˣˬˡˣ˵ ˫˧ˮ˷ˬ ˸˶˩ˣˬˢ ˢˡ˧ˬ˟ 

˧ˮ˲˪˷ ˫˧ˮ˷˟ ˶˸ˣ˧ ˫˧˶˧ˡ˸ ˣ˧ˢ ˫˧˧ˬˣ˵ˬ ˢ˶˷˰ˢ ˧˰ˣ˶˧˞ 2007 ˫˧ˮ˷˟ .˫˸ˬ˴˰ˣ ˫˸ˣ˶˧ˡ˸˟ ˢˡ˧˶˧ ˢ˸˲˴ˮ ˨˩ ˶˥˞ˣ ,

 ˸ˬ˴ˣ˰ˣ ˸ˣˬ˩ ˨˞ ,˸ˣ˧ˮˣ˲˴ˢ ˸ˣˮ˥˸˟ ˦˶˲˟ˣ ,˸ˣˮˣ˷ ˸ˣˮ˥˸˟ "˫˧ˠ˧˶˥ˢ"  ˸ˬ˴˰ˣ ˶˲˯ˬ˟ ˢ˧˪˰˪ ˫˧ˡ˰ ˟ˣ˷ ˣˮ˧˧ˢ ˸ˣˮˣ˶˥˞ˢ

.ˡ˥ˣ˧ˬ˟ ˢ˪ˣˡˠ ˢˮ˧˞ ˸ˣˠ˧˶˥ˢ 
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.ˠ2  .ˣ ˫˧˪˧˲˦˸˪˧˞ ˧˲ˣ˥ ˨˶ˣ˞˪ ˫˧ˠˡ˟ ˸ˣ˪˥ˬ  
 

 ˢ˶˦ˬ 

˶˵˯ ˡ˟ ˫˧˪˧˲˦ˣ ˸ˣ˪˥ˬ ˧ˠ˱ˣ˥  ˫˧˪˧˲˦ˢˣ ˸ˣ˪˥ˬˢ ˧˞˴ˬ ˶˥˞ ˟˵˰ˬ ˰˴˟˪ˣ ,˫˧ˠˡ˟ ˫˧˧˶˵˧˰ ˢ˰˧ˠ˲ ˧ˬ˶ˣˠ ˸ˬ˩˪ˣ ˸ˣˢˤ˪ ˡ˰ˣˮ

 ,˫˧˲˯ˣˮ ˫˧ˮ˧ˬ ˧ˡ˧ ˪˰ ˫˧ˮ˯˩ˣ˞ˬ ˫˸ˣ˧ˢ˟ ˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬˢ ˸ˣ˞˧˶˟˪ ˡˡˬ˩ ˷ˬ˷ˬ ˫˧ˮ˯˵ˣ˶˦ˢˢ ˫˧˪˧˲˦ˢ ˧˞˴ˬ .˭ˬˤ ˨˶ˣ˞˪

 ˧ˮ˧ˬ ˸˰˲˧˷˟ ˢˡ˧˶˧ .˫ˢ˧˧˥ ˶ˣˤ˥ˬ ˨˪ˢˬ˟ ,˫˧ˠˡ ˫ˮ˧˞˷ ˥"˰˟ ˸ˣ˴ˣ˟˵ˬ ˣ˞ ˡ˥˞˟ ˢ˰˧ˠ˲ ˪˰ ˡ˧˰ˢ˪ ˢ˧ˣ˷˰ ˫˧ˮ˯˵ˣ˶˦ˢˢ ˫˧˪˧˲˦ˢ

.˫ˢ˧˧˥ ˶ˣˤ˥ˬ ˸ˬ˪˷ˢ˪ ˫˧˴ˣ˥ˮˢ ˫˧ˮ˯˩˞ˬˢ ˣ˞ ˪ˣˡ˧ˠˢ ˧˸˟ˬ ˶˸ˣ˧  ˫˸ˣ˰˧ˠˮ ˸ˡ˧ˬ ˸˩˶˰ˢ˪ ˫˧˵ˡ˟ˮ  ˫˧ˠˡˢ ˫˸ˣ˞ ˧˪ˣ˥˦

) ˫ˣˮ˧˶ˬ ˫ˣ˧˶˦˵˟ˣ˵˧ˬ˟Mycobacterium marinum.˳˶˲ˬ˟ ˟ˣ˷˥ ˭ˠˣ˸˲ ˞ˣˢ˷ ˵ˡ˧˧˥ ,( 

 

˸ˣ˦˧˷ 

˶˵˯ˢ ˢ ˸˧ˮ˩˸ ˧ˡ˧ ˪˰ ˰˴ˣ˟ˬ ˶ˣ˦˧ˮ˸˩˶ˡˢ˟ ˲ˣ˶˲ '˵˧˶˞ ˦ˮˬ˞˧ˡ ˪"˞˧˥ˬ- ˫˧ˬˠ˞ˣ ˫˧ˬ˧ ˶˵˥) ˧"˥˪ˬï  ˧ˬˣ˞˪ˢ ˤ˩˶ˬˢ

 .(˸˧ˬ˧ ˸ˣ˞˪˵˥˪ 

˳˶˲ˬ˟ ˸˪˧˞ ˫ˮ˷˧ ˢ˰˟˶˞ ˫˧ˮ˧ˬ ˪˷ ˧ˠˡ ˭˩˧˯ ,˫˩ˣ˸ˬˣ ˶˥˟ˮ ˭˧ˬˢSiganus rivulatus   ˭˩˧˯)˷˧ˣ˷ˬ (˪ˡˣˬ˩ ˟˴ˬ˪ ˸˩˶˰ˬˢ 

˸˧ˠˣ˪ˣ˵˞ˢ ˫˶˷˵ˢ˟ ˪˷ ˧˪˧˲˦ ˫˧ˠˡ ˸ˮ˧˥˟ˬ ˶˷ˣ˰ ˫˧ˮ˧ˬˢ ,˸ˣ˥˧˩˷ ˫˸ˬ˴ˣ˰ˣ ˸ˣ˰˧ˠˮˢ ˪˷ ˧˪˧˲˦ ˫˧˧˰ˬ ˧˪˰˟ ˶ˣˤ˥ˬ ˫˧˧˥ 

˧ˮ˯˵ˣ˶˦ˢ  ˶ˣˤ˥ˬ)˫˧˧˥  ˪˪ˣ˩ ,˶ˣˬ˞˩˷˶˲˯ˬ ˫˧ˮ˯˩˞ˬ ˫˧ˮˣ˷ .(˭˧ˬ sʕ ˷ˬ˧˷ ˶˟˰˟ ˸ˣ˶˦ˬ˪ ˸ˣˬˣˡ ˪˷ˬ˪) ,Diamant et al., 

1999 ,Dzikowski et al., 2003  (˫˧˧˵ˣ ˰ˡ˧ˬ ˟˶ ˪˰ ˸ˮˣ˞˲ ˫˧˪˧˲˦ˢ ˸ˬ˧˧˵˸ˬˢ x˟ .˱˯ˣˮ˟ ˨˩˪ ,˭˧ˬ sʕ ˳ˣ˲ˮ ˞ˬ l˧˥ˣ ˸ˣ˵ˢ˪˟ 

˸ˣ˪ˣˡˠ ˨˩ ˭˸˧ˮ˷ ˡˣ˩˪˪ ˫˧˦˶˲ ˣˮˬˬ ˸ˣ˪˵˟ ˸˧˯˥˧.  

 

 ˱ˣ˥ ˸˶ˣˬ˷/˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬˢ) ˸˪˧˞ ˪˷ ˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶ˣˤ˞˟ ˫˧˪˪ˣ˴ ˧ˡ˧ ˪˰ ˫˧˧˥ ˫˧˯˲˸ˮ ˭˩˧˯ ˠˣ˯ˢˬ ˶˟ ˧ˠˡ

˧˸ˮ˪ ˡ˰ ˫˧ ˧ˬ ˪˩˧ˬ˟ ˫˧˧˥ ˫˧˵ˤ˥ˣˬ ˫˧ˠˡˢ .ˡ˧ ˸ˣ˸˷˶ ˸˶ˤ˰˟ ˢ˪˧˪ˢ ˸ˣ˰˷˟ ˸˧˷˰ˮ ˫˧ˠˡˢ ˸˯˧˲˸ .(ˠˣˬ˪˞ ˸˵˧ˡ˟ ˨˶ˣ˴˪ ˫˸˥

 ˸˩˶˰ˬ˟ ˫˧ˬ˵ˣˬˬˢ ˫˧˪˧˲˦ ˪˷ ˸ˣ˰˧ˠˮˢ ˸ˬ˴ˣ˰ˣ ˸ˣ˥˧˩˷ ˸ˣˬ˧˩ˣ ˧ˣˢ˧ˤ˪ ˢ˥˧˸ˮ  ˸˪˪ˣ˩ ˢ˵˧ˡ˟ˢ .(˸˥˞ ˢˬˬ˧ˬ ˶˸ˣ˧ ˞˪) ˫˧˪˧˲˦

 .˭˯˩˞ˬˢ ˠˡˢ ˪˷ ˪ˣ˩˧˰ˢ 

 ˸ˣ˥˵˪ˮ ˨˩˪ ˱˯ˣˮ˟ .˫˧˪˧˲˦ˢ ˪˷ ˢ˶˧˲˯ ˸˧˷˰ˮˣ ,˶˪ˣ˵ˣˮ˧˟ ˸˶ˤ˰˟ ˫˧˵ˡ˟ˮ ˫ˢ˧˰ˬˣ ˫˧˥˸ˣˮˬ ˤ˞ˣ ˫˧˪˵˷ˮ ,˫˧ˡˡˬˮ ˫˧ˠˡˢ

ˠˡ ˵ˡ˧˧˥˟ ˸ˣ˰˧ˠˮ˪ ˟ˣ˦ ˡˡˬ ˢˣˣˢˬˢ ˶˟˧˞ ˞ˣˢ ˪ˣ˥˦ˢ .˸˪˧˞˟ ˧"˥˪ˬ ˸ˣˡ˟˰ˬ˟ ˸˧ˠˣ˪ˣ˦˯˧ˢ ˢ˵˧ˡ˟ ˨˶ˣ˴˪ ˪ˣ˥˦ ˸ˣˬ˧

.˫˧ˠˡ˟ ˫ˣ˧˶˦˵˟ˣ˵˧ˬ 

˨ˣ˶˞ ˟˵˰ˬ ˢ˷˰ˮ ˶ˣ˦˧ˮˢ ˸˶ˠ˯ˬ˟- :˫˧˞˟ˢ ˫˧ˮ˯˵ˣ˶˦ˢˢ ˫˧˧˰ˬˢ ˧˪˧˲˦ ˪˷ ˫˸˰˲˧˷ ˧˶˥˞ ˥ˣˣ˦ 

 ˸˴ˣ˟˵Nematoda- ˧ˠˡ˪ ˱˯ˣˮ˟ ˪˪ˣ˩ ˢ˪˞ ˫˧˪˧˲˦ ˪˷ ˫˧˧˥ˢ ˶ˣˤ˥ˬ ˫˧ˣˣˢˬ ˭˩˧˯ˢ ˧ˠˡˣ (ˢˡˣ˲˲ˣ˵ ˢ˞˶ˮˢ ˪˩˩) ˫˧ˮ˦˶˯ ˫ˠ ˫

 ˫˧ˮ˧ˬˢ ˣ˵ˡ˟ˮ ˣˤ ˢ˴ˣ˟˵ˬ .˫˧˧˲ˣ˯ ˫˧ˮ˯˩˞ˬ ˫ˢ˪ Cucullanus sigani (Cucul.) -xProcamallanus elatensis (Proc.). 

Acanthocephala- ˪˷ ˫˧˧˥ˢ ˶ˣˤ˥ˬ .ˠˡˢ ˧˰ˬ˪ ˡˬ˴ˮ ˞ˣˢ ˣ˸ˣ˰˴ˬ˞˟˷ ,˱˪˷ˮ ˫˧˴ˣ˵ ˶˦ˣ˰ˬ ˷˞˶ ˸ˣ˪˰˟ ˫˧˰˪ˣ˸ ˸˴ˣ˟˵ 

.ˢˡˣ˲˧˲ˬ˞ˢ ˸˴ˣ˟˵ˬ ˫˧˶˧˰ˤ ˫˧ˮ˦˶˯ ˫ˠ ,˶˰ˣ˷ˬˢ ˧˲ ˪˰ ,˭˩˧˯˪ ˱˯ˣˮ˟ ˪˪ˣ˩ ˫˧˧˰ˬ ˧˪˧˲˦  ˭˧ˬˢ ˵ˡ˟ˮ ˣˤ ˢ˩˶˰ˬˬSclerocollum 

rubrimaris )Scler.( .ˢˤ ˭˧ˬ ˪˷ ˫˧˧˲ˣ˯ ˫˧ˮ˯˩˞ˬ ˫˧ˣˣˢˬ ˭˩˧˯ˢ ˧ˠˡ . 

 Digenea- ˧˧˪ˣˣ˶˪ˢ ˫˧˟˪˷˟ ˫˸ˣ˥˸˲˸ˢ˷ ˣˤ ˢ˴ˣ˟˵ˬ ˫˧ˮ˧ˬ˪ ˫˧˧˲ˣ˯ ˫˧ˮ˯˩˞ˬ ˫ˢ ˫˧ˮ˩˧˯ˢ ˨˷ˬˢ˟ˣ ˸ˣ˩˧˩˶˟ ˸ˬ˧˧˵˸ˬ ˫

˫˧ˮ˧ˬˢ ˣ˵ˡ˟ˮ ˣˤ ˢ˴ˣ˟˵ˬ .˫˧˲˯ˣˮ ˸ˣ˧˪ˣ˥ ˧˶˯˥˟ ˫ˠ ˢ˞˶ˮ˩ 
Hexangium sp.(Hexan.), Gyliauchen sp.( Gyliauc.), Opisthogonoporides sp.(Opist.). 

˫˧ˮ˸˷ˬˢ ˲˦ ˧ˮ˧ˬ ˧˟ˠ˪ ˫˧˵ˡ˟ˮˢ˫˧ˮ˧ˬˢ ˶˷ˣ˰ ,˸ˣ˥˧˩˷ ˫ˢ ˢ˪˞ ˫˧˪˧ x˸ˣ˰˧ˠˮˢ ˸ˬ˴ˣ˰.  ˸ˣˬˣ˵˰rarefaction ˪ ˶˷ˣ˰

 ˸ˮ˩˸ ˸ˣ˰˴ˬ˞˟ ˣ˟˷ˣ˥ ˫˧ˮ˧ˬˢEstimateS˟ ˢ˸˷˰ˮ ˫˧ˮ˷ˢ ˭˧˟ ˫˧˪˧˲˦ˢ ˧ˮ˧ˬ ˶˷ˣ˰ ˸˞ˣˣ˷ˢˣ , ˨˧˶˰ˬ ˸˶ˤ˰Jacknife 1  ˶˷˞

 ˸ˮ˩˸ ˨ˣ˸ˬ ˞ˣˢ ˫ˠ ˟˷ˣ˥EstimateS ˸˧˯˥˧ ˭˦˵ ˫ˠˡˬˢ ˪ˡˣˠ ˶˷˞˩ ˫˧˪˧˲˦ ˸ˣ˧˯ˣ˪˩ˣ˞ ˶˷ˣ˰ ˥ˣ˸˧ˮ˪ ˸˲ˡ˰ˣˬˢ ˢ˦˧˷ˢ ˣˤ .

)Walther & Morand, 1998.( 

 

˸ˣ˞˴ˣ˸  

 ˢˮ˷ˢ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˧ˡ˧ ˪˰ ˣ˯˲˸ˮ28  ˭˧ˬˢˬ ˭˩˧˯ ˧ˠˡSiganus rivulatus   ˭˩˧˯)˷˧ˣ˷ˬ( ˫ˢ˟ ˣ˞˴ˬˮˣ ˣ˥˸ˣˮ ˢ˪˞ ˫˧ˠˡ .

 ˪˩ˢ ˨˯˟227 ˠ ˢ˪˟˦) ˫˧ˠˣ˯ ˢ˷˧ˬ˥˪ ˫˧˩˧˧˷ˢ ˫˧ˮ˯˵ˣ˶˦ˢ ˫˧˧˰ˬ ˧˪˧˲˦2 .( 
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ˢ˪˟˦ ɣ2 :˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬˢ ˶ˣˤ˞ ˷˧ˣ˷ˬ ˭˩˧˯ ˧ˠˡ˟ ˣ˶˲˯ˮ˷ ˫˧˧˰ˬˢ ˧˪˧˲˦. 

Table C2: Gut helminth parasites found in Siganus rivulatus sampled near the IUI. 

 

 ˣ˟ ˫˧ˢˣˤˬ ˢˮ˷ ˪˩˟ ˞˪ ˨˞ ,˭˩˧˯ˢ ˧ˠˡ˟ (ˢ˪˰ˬ˪ ˣ˞˶) ˫˧˧˰ˬ ˧˪˧˲˦ ˪˷ ˫˧ˮ˧ˬ ˢ˷˷ ˶˥˞ ˫˧˟˵ˣ˰ ˣˮ˞ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟

˫˧ˮ˷ˢ ˟ˣ˶ ˧˞˴ˬˬ˪ ˢˬ˞˸ˢ˟ ,˫˧˪˧˲˦ ˧ˮ˧ˬ ˢ˷˧ˬ˥ ˣˢˣˤ ˢˮ˷ˢ .ˣ˪˪ˢ ˫˧ˮ˧ˬˢ ˪˩  ˪˧˲˦ˢ .˸ˣˬˡˣ˵ˢGyliauc.  ˧ˠˡˬ ˭˧˦ˣ˪˥˪ ˶ˡ˰ˮ

 .˫˧ˮ˷ ˶˲˯ˬ ˶˟˩ ˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬˢ ˶ˣˤ˞˟ ˷˧ˣ˷ˬˢ ˭˩˧˯ˢ 

˫ˢ˧˧˥ ˶ˣˤ˥ˬ ˸ˬ˪˷ˢ˪ ˫˧˷˶ˡˮ ˪˞ˬ" ˶˲˯ˬ ˫˧ˮ˯˵ˣ˶˦ˢ ˫˧˪˧˲˦˫˧ˮ˯˩" ˫˧˧˥ˢ ˫˧ˮˣ˷  ˭˩ ˪˰ˣ ,˸ˣˮˣ˷ ˸ˣ˧ˠˣ˪ˣ˵˞ ˸ˣ˥ˬˣˠ˟

˸˶˩˧ˮ ˢˡ˧˶˧  ˫˧˪˧˲˦ˢ ˸ˣ˥˩ˣˮ˟ ˸˩˷ˬ˸ˬˣ˲ ˪˰ ˰˧˟˴ˢ˪ ˢ˧ˣ˷˰ ˧ˡ˧ ˪˰ ˥˸ˣ˲ ˶˷˞ ˯˵ˡˮ˧˞ .ˢ˪˞ ˸ˣ˥ˬˣˠ˟ ˢ˰˧ˠ)Diamant et al. 

     Parasite 

No. Location 
Weight 

(gr) 

Fork 
Length 

(cm) 
Sex Scler. Gyliauc. Proc. Cucul. Opist. Hexan. Date 

910181 IUI 154 24 ND 2  1  1 5 09.10.18 

910182 IUI 190 25 ND   1    09.10.18 

910183 IUI 218 24.8 ND   4    09.10.18 

910184 IUI 188 25 ND   2  4 1 09.10.18 

910185 IUI 203 27 ND 8      09.10.18 

910186 IUI 176 25.7 ND 6  4    09.10.18 

910187 IUI 146 23.1 ND       09.10.18 

910188 IUI 177 25 ND   4   1 09.10.18 

910189 IUI 145 24 ND 25  2    09.10.18 

9101810 IUI 171 25.5 ND 4  1    09.10.18 

9101811 IUI 100 20.3 ND 38  1    09.10.18 

9101812 IUI 100 20.5 ND 8     1 09.10.18 

9101813 IUI 169 25.2 ND 2  2  1 1 09.10.18 

9101814 IUI 277 27.5 ND 16  1  1  09.10.18 

1510181 IUI 96.1 18.5 ND 6     2 15.10.18 

1510182 IUI 206.7 25.7 ND 11      15.10.18 

1510183 IUI 156.5 23 ND 15      15.10.18 

1510184 IUI 217.9 26.5 ND 3  1    15.10.18 

1510185 IUI 128.7 22 ND 1  2   2 15.10.18 

1510186 IUI 152.5 23 ND 2  3   2 15.10.18 

1510187 IUI 231 26.5 ND   1   1 15.10.18 

1510188 IUI 153.6 23 ND   1  1 3 15.10.18 

1510189 IUI 230.7 25 ND   3 1   15.10.18 

15101810 IUI 104.3 20 ND   1 2  2 15.10.18 

15101811 IUI 144.8 22 ND       15.10.18 

15101812 IUI 170.1 23.1 ND   3   5 15.10.18 

15101813 IUI 184.4 24 ND     1  15.10.18 

15101814 IUI 131.6 22.8 ND   2   2 15.10.18 
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(1999 ˸˰˲˧˷ ˸˞ ˭˥ˣ˟  ˸ˬˣ˰˪ ˢ˪˞ ˫˧˪˧˲˦˸˰˲˧˷ ˢ˪ ˫˧ˠˡ ˧˪˧˲˦ ˸ˣ˧˥ˬˣˬ ˷˶ˣˡ ˢ˪˞ ˶˥˞ ˟˵˰ˬ ˫˪ˣ˞ ,˧ˮ˯˵ˣˮˣˬ ˫˧˧˥ ˶ˣˤ˥ˬ ˫

.˫˧ˮ˯˵ˣ˶˦ˢˢ ˫˧˪˧˲˦ˢ ˶˥˞ ˶˧˷˧ ˟˵˰ˬ˟ ˫˧˵˲˸˯ˬ ˣˮ˞ ˨˩˧˲˪ˣ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸˟ ˫ˣ˧˩ ˸ˬ˧˧˵ ˢˮ˧˞ ˶˷˞ 

˪) ˢ˶˧˟˴ ˸ˣˬˣ˵˰ ˣˮ˟ˮ ˫˧ˮ˷ˢ ˭˧˟ ˢ˞ˣˣ˷ˢ ˨˶ˣ˴rarefaction˞˶ˬˢ ( ˢˬ˩ ˡ˰ ˸ˣ˫ˠˡˬˢ ˡ˩ˣ˪ ˫˧˧˵ˢ ˫˧ˮ˧ˬˢ ˶˷ˣ˰ ˸˞  ˶ˣ˧˞)

ˠ13 .(ˢˡ˟ˣ˰ˢ ˶ˣ˶˧˟˟ ˸˶˩˧ˮ ˢ˪˞ ˸ˣˬˣ˵˰ ˨ˣ˸ˬ ˧˩  ˢˮ˷ˢ ˧˩ˣ ˸˧ˮˬˤ ˢ˸˧ˢ ˸ˬˡˣ˵ˢ ˢˮ˷˟ ˥ˣˣˡ ˢ˧˪˰ ˫˧˪˧˲˦ˢ ˶˲˯ˬ˟ ˢˡ˧˶˧ˢ

 ˸ˮ˷˟ .˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˟ˣ˶˪ ˢˬˣˡ2017  ˸ˮ˷˟ˣ2015  ˸ˣˡˣˮ˸ ˧˩ ˢ˞˶ˮ ˨˞ ˸˧ˮ˩˸ˢ ˸˟˵ˣ˰ ˫ˢ˧˶˥˞ ˫˧˪˧˲˦ˢ ˨ˣ˸ˬ ˢ˷ˣ˪˷ ˣ˞˴ˬˮ

 .˸ˣ˧ˮˬˤ ˢ˪˞ 

 ˨˧˶˰ˬˢ ˸ˣ˰˴ˬ˞˟ "˧˸˧ˬ˞ˢ" ˫˧ˮ˧ˬˢ ˶˷ˣ˰ ˸˩˶˰ˢJacknife 1 ˠ ˶ˣ˧˞) ˢˬˣˡ ˢˮˣˬ˸ ˢ˞˶ˬ13ˢ˟ (ˢ˦ˬ˪ ,  ˫˧ˮ˧ˬˢ ˶˷ˣ˰

) ˶˸ˣ˧˟ ˢˣ˟ˠˢ7 ˸ˮ˷ ˶ˣ˟˰ ˟˷ˣ˥ (2011˪ ˰˧ˠˬ ˢ˲ˣ˴ˬˢ ˫˧ˮ˧ˬˢ ˶˷ˣ˰ ˪˪˩ ˨˶ˡ˟ˣ ,-6˷˟ . ˸ˮ˷˟ˣ ˸ˬˡˣ˵ˢ ˢˮ2015  ˶˷ˣ˰ ˢ˧ˢ

 ˢ˲ˣ˴ˬˢ ˫˧ˮ˧ˬˢ3˪ ˨˶˰ˢ ˢ˪˰ ˢˮ˷ˢ ˨˞ ,-5 ˸ˮ˷˪ ˢˬˣˡ˟ ,2016 . 

 

 
˶ˣ˧˞ ɣ13) ˢ˶˧˟˴ ˸ˣˬˣ˵˰ :rarefaction ˸ˮ˩˸ ˸˶ˤ˰˟ ˸ˣ˟˷ˣ˥ˬ ,˷˧ˣ˷ˬ ˭˩˧˯ ˭˧ˬˢˬ ˫˧ˠˡ ˧˰ˬ˟ ˣ˞˴ˬˮ˷ ˫˧˰˪ˣ˸ˢ ˧ˮ˧ˬ ˶˷ˣ˰ ˪˷ (

EstimateS ˫˧ˮ˧ˬˢ ˶˷ˣ˰ ˢ˦ˬ˪ ,ˢ˲˴ˮˢ ˫˧ˮ˧ˬˢ ˶˷ˣ˰ :ˢ˪˰ˬ˪ . ˡˡˬˢ ˧˲ ˪˰ ˨˶˰ˣˬˢJacknife-1. 

Figure C13: Rarefaction curves of S. rivulatus helminth parasite Species Richness calculated using the 

EstimateS software. Top: Observed Richness, Bottom: Estimated Jacknife-1 Richness. 

 

 ˫˧˪˧˲˦ˢ ˧˟ˠ˪ ˣˡˡˬˮ ,˫˧ˮ˧ˬˢ ˶˷ˣ˰˪ ˱˯ˣˮ˟˸ˣ˥˧˩˷ ˫ˠ ˫˧˵ˡ˟ˮˢ xˣ ˸ˣ˰˧ˠˮˢ ˸ˬ˴ˣ˰ˢ ˫ˡ˵ˬ ˟˷ˣ˥˸ˣ˟˧˷˥  ˪˷Bush  ˧˲ ˪˰

 ˯˵ˡˮ˧˞Janion )Bush et al. 1990 .( 

ˠ ˶ˣ˧˞) ˫˧ˮ˯˵ˣ˶˦ˢ ˫˧˪˧˲˦˟ ˢ˵˟ˡˢˢ ˸ˣ˥˧˩˷˟ ˫˧˧ˣˮ˧˷ ˫ˮ˷˧ ˫˧ˮ˷ˢ ˭˧˟14 ˸˷ˣ˪˷ ˪˷ ˢ˵˟ˡˢˢ ˸ˣ˥˧˩˷˷ ˡˣ˰˟ .(

 ˫˧˪˧˲˦ˢSclerocollum rubrimaris, Procamallanus elatensis x- Hexangium sp.  ˸˧˟˶ˬ˟ ˣˢˣˤ ˫ˢˣ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˢˢˣ˟ˠ

ˢ˞˧ˮ˧ˠ˧ˡˢ ˭˧ˬ ,˫˧˵ˡ˟ˮˢ ˫˧ˠˡˢsp.  Gyliauchen  ˞˴ˬˮ ˞˪ ˫˧ˮ˩˧˯ˢ ˸ˣˬ˧ˠˡ˟ ˤ˞ˬ2012 ˣ˪˧˞ˣ ,Opisthogonoporides sp. x- 

Cucullanus sigani  ˫˧˪˧˲˦ ˣ˞˴ˬˮ ˢˮ˷ˢ .˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˢ˩ˣˬˮ ˢ˸˧ˢ ˫˸ˣ˥˧˩˷ˣ ˸ˬˡˣ˵ˢ ˢˮ˷˟ ˣ˞˴ˬˮ ˞˪ ˫˞ ,˫˧˩ˣˬˮ ˫˧˶˲˯ˬ˟ ˢ˪˞

˶ˣ˦˧ˮˢ ˸˲ˣ˵˸ ˪˩ ˨˶ˣ˞˪ ˢ˩ˣˬˮ ˢ˸˧ˢ ˫˸ˣ˥˧˩˷ ˧˩.  
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ˢ˞˧ˮ˧ˠ˧ˡˢsp.  Gyliauchen˭˧ˬˢˬ ˭˩˧˯ ˧ˠˡ˟ ˶˵˧˰˟ ˳ˣ˲ˮ ,˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˢˢˣˤ ˞˪ ˶˷˞ ,S. luridus  ˫˧ˠˡ˟ ˣ˞˴ˬˮ ˶˟˰˟ˣ

˪ˣ˩ˢ ,˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˭˥˟ˮˢ ˫ˠˡˬˢ˷ ˭˩˸˧ .ˡˡˣ˟ ˠˡ˟ ˫˧˦˶˲ ˸ˣ˞ˬ ˱˞ˣ ˸ˣ˶˷˰ ˢ˪˞ ˭˧ˬˢˬ ˫˧ˠˡ ˪S. rivulatus  ,ˡ˟˪˟

ˢ˞ˮ˧ˠ˧ˡˢ ˭˧ˬ ˪˷ ˢ˵˧ˬˮ˧ˡˢ ˪˷ ˡ˟˪˟ ˸˧˵˪˥ ˢˮˣˬ˸ ˠ˧˴ˬsp.  Gyliauchen . 

 

 
˶ˣ˧˞ ɣ14 .˷˧ˣ˷ˬˢ ˭˩˧˯ˢ ˧ˠˡ˟ ˫˧˵ˡ˟ˮˢ ˫˧˧˰ˬˢ ˧˪˧˲˦ ˧ˮ˧ˬ ˢ˷˷˟ ˸ˣ˰˧ˠˮˢ ˸ˣ˥˧˩˷ : 

Figure C 41: Prevalence of the six gut parasite species examined in S. rivulatus. 

 

˪˧˲˦˟ ˢ˵˟ˡˢˢ ˸ˬ˴˰˟ ˢ˧˪˰ ˢ˸˧ˢ ˸ˣˬˡˣ˵ˢ ˫˧ˮ˷ˢ ˷ˣ˪˷˟ S. rubrimaris ˢ˵˟ˡˢˢ ˸ˬ˴˰ .ˢˡ˧˶˧ ˢˡˡˬˮ ˢˮ˷ˢ ˨˞ ,

 ˫˧˪˧˲˦˟P. elatensis x- Hexangium sp.  ˣ˪˧˲˞ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˢˡ˧˶˧ ˢ˞˴ˬˮ ˫˧˶˥˞ˢ ˫˧˪˧˲˦ˢ ˸˷ˣ˪˷ ˶ˣ˟˰ .ˢˬˣˡ ˢ˶˸ˣˮ

) ˢ˪˵ ˢ˧˪˰ ˢ˞˴ˬˮ ˢˮ˷ˢˣ ,˫˧˩ˣˬˮˢ ˫˧˶˲˯ˬ˟ ˟˷˥˸ˢ˟ˠ ˶ˣ˧˞15 ˵˧ˬ˰ˬ ˭˲ˣ˞˟ ˥˸ˮ˪ ˸˶˷˲˞ˬ ˢˮ˧˞ ˫˧ˬ˧˧˵ˢ ˫˧ˮˣ˸ˮˢ ˸ˣˬ˩ .(

 .˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˷˧ˣ˷ˬˢ ˭˩˧˯ˢ ˧ˠˡ˟ ˫˧ˮ˯˵ˣ˶˦ˢ ˫˧˪˧˲˦˟ ˸ˣ˰˧ˠˮˢ ˸ˬ˴ˣ˰ ˧˧ˣˮ˧˷ ˸˞ 

 

 
˶ˣ˧˞ ɣ15 .˷˧ˣ˷ˬˢ ˭˩˧˯ˢ ˧ˠˡ˟ ˫˧˵ˡ˟ˮˢ ˫˧˧˰ˬˢ ˧˪˧˲˦ ˧ˮ˧ˬ ˢ˷˷˟ ˸ˣ˰˧ˠˮˢ ˸ˬ˴˰ : 

Figure C 51: Intensity of infection of the six gut parasite species examined in S. rivulatus. 

 

 ˪˷ ˢ˵˟ˡˢˢ ˯˵ˡˮ˧˞ ˧˲ ˪˰ ˪˧˲˦ ˪˩ ˪˷ ˣ˸ˬˣ˶˸ ˸˞ ˫˧ˤˣ˥˞˟ ˠ˶ˡˬ) ˷ˣ˟ ˪˷ ˸ˣ˟˧˷˥ˢ ˯˵ˡˮ˧˞ ˧˲ ˪˰Janion ˸˞ ˪˪˵˷ˬˢ ,

 ˢ˪˲˴ˣ˦ˮ˵˞ˢ (ˣˬˠˡˮ˷ ˫˧˰ˣˠˮˢ ˫˧ˮ˯˩˞ˬˢ ˶˲˯ˬ ˧˲ ˪˰ ˫˧˪˧˲˦ˢ ˶˲˯ˬS. rubrimaris ˧˯ˢ ˧ˠˡ˟ ˧˶˵˧˰ˢ ˪˧˲˦ˢ ˞ˣˢ ˫˧ˮ˷˟ ˭˩

ˠ ˶ˣ˧˞) ˸ˣˮˣ˶˥˞ˢ16 .( 
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˶ˣ˧˞ ɣ16 .˷˧ˣ˷ˬˢ ˭˩˧˯ˢ ˧ˠˡ˟ ˫˧˵ˡ˟ˮˢ ˫˧˧˰ˬˢ ˧˪˧˲˦ ˧ˮ˧ˬ ˢ˷˷˟ ˸ˣ˰˧ˠˮˢ ˸ˣ˟˧˷˥˪ ˷ˣ˟ ˯˵ˡˮ˧˞ : 

Figure C 61: Bush Index for the importance of infection of the six gut parasite species examined in S. 

rivulatus. 

 

 ˸ˮ˷˟1990 ˡ˧˧˥ˢ ˢˢˣˤ ˵Mycobacterium marinum  ˸ˮ˷˟ˣ ,˫˧ˠˡˢ ˧˟ˣ˪˩ˬ ˵˶˟˪ ˧ˠˡ˟ ,˸˪˧˞ ˳˶˲ˬ˟ ˢˮˣ˷˞˶˪1995-6 

) ˷˧ˣ˷ˬˢ ˭˩˧˯ˢ ˧ˠˡ˟ ˣ˟ ˸ˣ˰˧ˠˮˢ ˸ˣ˥˧˩˷ ˢ˸˧˧ˢSiganus rivulatus ˧ˬˣ˶ˡˢ ˱ˣ˥˟ (34% ˭˩ˬ ˶˥˞˪ ˢˮ˷ˣ ,66% ˵˪˥˟ .

ˬ ˢ˪˰ˬ˪ ˪˷ ˸ˣ˰˧ˠˮ ˢ˞˴ˬˮ ˫˧ˠˡˢ ˧˟ˣ˪˩ ˸˲ˣ˵˸ˬ ˸ˣ˞ˬˠˣˡˢˬ-85% )Diamant et al., 2000( ˧ˠˡ . ˡ˥ˣ˧ˬ˟ ˫˧˷˧ˠ˶ ˭˩˧˯ˢ

 .˳˶˲ˬ˟ ˣ˸ˣ˥˩ˣˮ˪ ˶ˣ˦˵˧ˡˮ˧˞ ˫˧ˣˣˢˬˣ ˢˤ ˵ˡ˧˧˥˪ 

 ˪ˣ˥˦ ˸ˣˬ˧ˠˡ ˧"˥˪ˬ˟ ˦ˮˬ˞˧ˡ .˞ '˲ˣ˶˲ ˪˷ ˣ˸ˡ˟˰ˬ˪ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶˯ˣˬ ˳˶˲ˬ˟ ˶˟ ˧ˠˡ ˸˞ˣ˪˥˸ ˶˥˞ ˟˵˰ˬˢ ˸˶ˠ˯ˬ˟

˥˟ ˭˶ˣ˵ˬ˷ ˸ˣˬˣ˪ˣˮ˶ˠ ˧ˣˢ˧ˤ ˨˶ˣ˴˪ (˧ˬˣ˶ˡ ˱ˣ˥) ˸˧ˬ˧ˢ ˢˡ˟˰ˬˢ ˶ˣˤ˞˟ ˣ˯˲˸ˮ˷ ˫˧ˠˡˢˬ ˵ˡ˧˧M. marinum ˸˩ˬˣ˸ ,˨˩˪ ˱˯ˣˮ˟ .

 .˵ˡ˧˧˥˟ ˫ˢ˪˷ ˸ˣ˰˧ˠˮˢ ˸ˬ˶ ˸ˮ˧˥˟ˣ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶ˣˤ˞ˬ ˫˧ˠˡ ˸˯˧˲˸˟ ˸˧ˮ˩˸ˢ 

 

-˟18  ˨ˣ˸ˬ28  ˸ˣ˰˧ˠˮ) ˸ˣˬˣ˪ˣˮ˶ˠ ˣ˞˴ˬˮ ˢˮ˷ˢ ˧"˥˪ˬ˪ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˢ˶˧˟˰ˢ ˶˷˞ ˷˧ˣ˷ˬˢ ˭˩˧˯ˢ ˧ˠˡ ˪˷ ˪ˣ˥˦ˢ ˸ˣ˞ˬˠˣˡ

 ˪˷18/28 ,64%˧ˮ ˵˪˥˟ ˸ˣˬˣ˪ˣˮ˶ˠ ˸ˣ˥˩ˣˮ ˱˶˥ .( ˸˰˧˟˴˪ ˢ˶ˣ˶˟ ˢ˟ˣˠ˸ ˢ˸˧ˢ ˞˪ ,˫˧˪ˣ˥˦ˢ ˭ˬ ˶˩Ziel-Nielsen AcidFast 

Stain (ZN)   ˭ˠˣ˸˲ˢ ˵ˡ˧˧˥ˢ ˸ˣ˞ˡˣˣ˟ ˢˢˣˤ ˣ˶˟˰ ˫˧ˮ˷˟ .˸ˣˬˣ˪ˣˮ˶ˠˢ ˨ˣ˸˟ ˫˧˵ˡ˧˧˥ˢ ˪˷ ˧ˣˢ˧ˤ ˢ˸˶˦ˬ˷M. marinum  ˫ˠ

 ˸˰˧˟˴˪ ˸˧˟ˣ˧˥ ˣ˟˧ˠˢ ˞˪˷ ˸ˣˬˣ˪ˣˮ˶ˠ˟ZN ˸˰˧˟˴ ˸˟ˣˠ˸˷ ˭˧˧ˣ˴˧ .ZN ˧˰˪ˣ ˫˧ˮˣ˷ ˫˧ˬ˶ˣˠ˟ ˢ˧ˣ˪˸ ˸ˣ˶ˬ˪ ˢ˟˧ˠˬ ˢˮ˧˞ ˫˧˸

*) ˢ˥˩ˣˢ ˭ˠˣ˸˲ˢ ˸ˣ˥˩ˣˮ˷Fukunaga, et al. (2002) ˸ˬ˶˟ ˫˧˧˸ˣ˰ˬ˷ˬ ˫˧˧ˣˮ˧˷ ˭˧˞ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ .( ˭˩˧˯ˢ ˧ˠˡ ˪˷ ˸ˣ˰˧ˠˮˢ

 ˵ˡ˧˧˥˟M. marinum ,ˣ˵ˡ˟ˮ˷ ˸ˣˬ˧ˠˡ˟ ˢ˪˵ ˢ˧˪˰ ˸ˮ˥˟ˣ˞ˬ ˱˞ ˢˮ˷ˢˣ. 

 ˵ˡ˧˧˥ˢ ˧˩ ˢ˪ˣ˰ ˸ˣ˞˴ˣ˸ˢˬM. marinum  ˸ˣ˧˯ˣ˪˩ˣ˞˟ ˟˦˧ˢ ˯˯ˣ˟ˬ ˮ˩˧˯ (˫ˢ˟ ˵˶ ˞˪ ,˶˟˰ˢˬ ˫˧ˮˣ˸ˮ ˧˲ ˪˰ˣ) ˶˟ˢ ˧ ˭ˣ˲˴˟

 .˳˶˲ˬˢ 

 
*Fukunaga, Hajime, et al. (2002) Sensitivity of acid-fast staining for Mycobacterium tuberculosis in formalin-fixed 

tissue. American journal of respiratory and critical care medicine 166(7): 994-997 
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.ɣ3 . ˫˧ˡˣˡ˶ ˫˧ˬ˟ ˸˧˪ˣ˥ ˸˧˰˵˶˵ï ˦ˮˬ˧ˡ˯˟ ˧˥ˢ ˭ˣ˧˲˞ 
 

 ˢ˶˦ˬ 

.ˢ˟˧˟˯ˢ ˧˞ˮ˸˟ ˧ˣˮ˧˷ ˪˰ ˰˧˟˴ˢ˪ ˫˧˧ˣ˷˰ˢ ˫˧˧ˣˮ˧˷ ˸ˣˢˤ˪ ˡ˰ˣˮ ˣ˟ ˧˥ˢ ˸˶˟˥ˣ ˰˴ˬˢ ˭ˣ˧˲˞ ,˸˧˪ˣ˥ˢ ˸˧˰˵˶˵ˢ ˶˵˯ 

 

˸ˣ˦˧˷ 

ˬ˧ˡ˯ ˸ˣ˞ˬˠˣˡ .˸˧˰ˣ˴˵ˬˢ ˸ˣ˶˲˯˟ ˫˧˪˟ˣ˵ˬˢ ˫˧˧˰ˡˬ ˫˧˦˶ˡˮ˦˯ ˧˲˪ ˫˧˷˰ˮ ˣ˟ ˪ˣ˲˧˦ˢˣ ˦ˮˬ˧ˡ˯ˢ ˸ˬ˧ˠˡ ˢ˩˶ ˸˧˰˵˶˵ˬ ˦ˮ

˩ ˪˷ ˵ˬˣ˰˟ ˫˧˶˸˞ ˧ˮ˷˟ ˸ˣ˥˵˪ˮ-20  ˴"ˮ) ˦ˮ˧˵ˢ ˸˪˰˸ ˞˴ˣˬ˪ ˸˧˥˶ˤˬ ,˫˧˧˸ˡˢ ˱ˣ˥ ˪ˣˬ ˢˡˣ˵ˮ ˸ˬˠˡˮ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ .˫˧˶˦ˬ

 :˟˶ˣ˵ˬ29° 32.491́N ,34° 58.362́E :˫˧ˬ˪ ˢ˯˧ˮ˩˟ ˴"ˮ) ˫˧˪˪ˣ˴ˢ ˶˲˩ ˪ˣˬ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ (29° 29.966´N ,34° 54.866́ E .( 

ˬ˧ˡ˯ ˫ˠˡˮ ,ˢ˪˞˪ ˱˯ˣˮ˟ ˸ˮ˷˪ ˡ˰ ˣ˧ˢ ˣ˟ ˫ˣ˵ˬ˟ ˢˬ˧ˠˡ ˸ˣˡˣ˵ˮ ˷ˣ˪˷˟ ˫˧ˮˣ˸ˮ˟ˢ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ˢ ˱˯˞ˬ ˭ˣ˧˲˞ ˨˶ˣ˴˪ ˦ˮ

2008 .˧˶˥˯ˬ ˫˧ˠˡ ˪ˣˡ˧ˠ˪ ˫˧˟ˣ˪˩ 

 ˸ˣ˰˴ˬ˞˟ ˣ˥˵˪ˮ ˢˮˣ˞˲ˣ˞˧ˬ ˸ˣ˶˧˲˯˪ ˦ˮˬ˧ˡ˯ ˸ˣ˞ˬˠˣˡ3  ˶˦ˣ˵˟ ˸ˣ˧ˡˣ˰˧˧ ˸ˣ˧˯ˣ˩10  ˨˶ˣ˞ˣ ˬ"˯8  ,˰ˣ˟˵ ˥˲ˮ ˸˪˟˵˪ ˬ"˯

 ˪ˡˣˠ˟ ˸˷˶ ˧ˣ˲˧˥ ˫˰100 ˣ˶˵˧ˬ- ˡ˴˟ ˶˦ˬ ˣ˶ˬ˷ˮ ˱ˣ˯˧˞ˢ ˶˥˞˪ .ˢˬˠˣˡˢ ˸˶˧ˠ˯ ˫˧˶˷˲˞ˬˢ ˫˧ˡˡ˴ˢ ˧ˮ˷ˬ ˫˧˯˩ˬˣ ˡ˥˞

 ˪˷ ˶˦ˣ˵ ˧˪˰˟ ˫˧ˮ˧˰˪ˠ ˢ˷ˣ˪˷ ˸ˣ˰˴ˬ˞˟ ˫ˠˡˮ ˶ˠ˶ˠ ˧˪ˡˠ˪ ˢ˵ˣ˪˥ ˨˶ˣ˴˪ ˦ˮˬ˧ˡ˯ .˭ˣ˧ˬˣ ˪ˣ˲˧˦˪ ˡ˰ ˶ˣ˶˵˟ ˸ˣ˞ˬˠˣˡˢ3.7  ˬ"˯

 ˨˶ˣ˞˟ˣ10 .ˬ"˯ 

) ˭˧˪ˬ˶ˣ˲˟ ˰ˣ˟˧˵ ˪˪ˣ˩ ˥"˰˟ ˭ˣ˧ˬ ˨˶ˣ˴˪ ˸ˣ˞ˬˠˣˡ˟ ˪ˣ˲˧˦ˢ4%˪˷ ˶˲ˣ˟ ˫˰ ( Sodium-tetraborat  ˟pH  ˪˷8.2  ˨˷ˬ˟

) ˸ˣ˲ˮ ˨˶ˡ ˤ˶˟ ˧ˬ˟ ˢ˲˧˦˷ ,ˢˬˬ˧250 x-500 ) ˪ˣˮ˸˞˟ ˪ˡˣˠˢ ˸ˣ˧˴˵˶˲ ˪˷ ˢ˶ˠˡˢˣ ,(˶˦ˬˣ˶˵˧ˬ70%) ˪ˠˮ˟ˤˣ˶ ˫˰ (rose 

bengal ,1 ) ˪ˣˮ˸˞ ˸˯˧ˬ˸˪ ˫˧˟˧˷ˬˣ ˫˧ˬ˟ ˫˧˲˦ˣ˷ ˢˬˠˣˡˢ ˸˞ .˰ˣ˟˷ ˨˷ˬ˪ (˶˦˧˪˪/˫˶ˠ70% ˸˥˸ ˢ˷˰ˮ ˢˮˣ˞˲ˢ ˭ˣ˧ˬ .(

˲ˢˣ ˶˪ˣ˵ˣˮ˧˟ ˪ˣˮ˸˞˟ ˫˧˶ˬ˷ˮ ˫˧ˮ˧ˣˬˬˢ ˫˧˦˶70% ˪˷ ˫˧ˮ˲ ˥˦˷˪ ˪ˬ˶ˣˮˬ ˢˬˠˣˡ˟ ˫˧˦˶˲ˢ ˶˲˯ˬ .10 ˬ"˯2. 

 ˸ˣˮ˥˟ˬ ˸˶ˤ˰˟ ˸ˣ˞ˬˠˣˡ ˣ˥˵˪ˮ ˢ˶˲˧ˮ˧ˬ˶ˣ˲ ˸˶˧˲˯ˣ ˭ˣ˧ˬ ˶ˣ˟˰50  ˭ˬ ˫˸˲˧˪˷ ˫˰ ˵ˣ˵˲˪ ˭˸˧ˮ ˫˸ˣ˞ ˸ˣ˶ˣˮ˧˴˪ ˣ˩˸˥ˮ˷ ˪"ˬ

˦ˮˬ˧ˡ˯ ˭˧˰˪ˠ ˪˩ˬ .ˢˡ˟˰ˬ˟ ˪ˣ˲˧˦˪ ˡ˰ ˶ˣ˶˧˵˟ˣ ˧˩ˮ˞ ˟˴ˬ˟ ˣ˶ˬ˷ˮˣ ,˦ˮˬ˧ˡ˯ˢ  ˨˶ˣ˴˪ (˰˵˶˵ˢ ˧ˮ˲) ˭ˣ˧˪˰ˢ ˶˦ˬ˧˦ˮ˯ˢ ˨˸˥ˮ

) ˪ˠˮ˟ˤˣ˶ˣ ˪ˣˮ˸˞˟ ˶ˬ˷ˮ ˫˧˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˸˶˧˲˯ˣ ˭ˣ˧ˬ˪ ˡ˰ˣ˧ˬˢ ˦ˮˬ˧ˡ˯ˢ .˫˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˭ˣ˧˲˞ˣ ˢ˶˧˲˯2 

˫˶ˠ\ ˨˷ˬ˪ (˶˦˧˪˪14 ) ˢ˲ˮ ˨˶ˡ ˸ˣ˲˦˷ˮ ˸ˣ˞ˬˠˣˡˢ ˭˩ˬ ˶˥˞˪ .˸ˣ˪˵˷ˮˣ ˸ˣ˷˟ˣ˧ˬ ˸ˣ˞ˬˠˣˡˢ ˤ˞ˣ ˫ˣ˧125  (˶˦ˬˣ˶˵˧ˬ

˸ˣ˷˟ˣ˧ˬˣ.˸˶˲˯ˮˣ ˸ˮ˧˧ˣˬˬ ˢˬˠˣˡˢ ˸˸ˣ ˶˦˧˪˲˯ ˸ˣ˰˴ˬ˞˟ ˸˵˪ˣ˥ˬ ˢ˷˟˧ ˢˬˠˣˡ ˪˩ . 

 ˪˷ ˢ˶ˣ˦˶˲ˬ˦˟ ˷˟ˣ˧ˬ ˶ˠ˶ˠ ˧˪ˡˠ ˸ˣˠ˪˲˸ˢ ˸ˡ˧ˡˬ˪ ˫˧ˮ˧˰˪ˠˬ ˦ˮˬ˧ˡ˯100  ˨˷ˬ˟ ˸ˣ˪˰ˬ24  ˸ˣ˷˟˧ˢ ˸ˣ˞ˬˠˣˡˢ .˸ˣ˰˷

 ˪˷ ˢ˲ˮ ˨˶ˡ ˸ˣ˲˦˷ˮ ˤ˞ˣ ˸ˣ˪˵˷ˮ63 ˣˮ ˷ˣ˟˧˧ ˶˥˞˪ .(˸˧˯˶˥) ˢ˵ˡˢ ˢ˧˴˵˶˲ˢ ˸˞ ˵˪˯˪ ˸ˮˬ ˪˰ ˶˦ˬˣ˶˵˧ˬ ˸ˣ˞ˬˠˣˡˢ ˱˯

 ˪˷ ˫˧˪ˡˠ˟ ˸ˣ˲ˮ ˦˯ ˫˰ ˶˵˧˧˷˪ ˸ˣ˶˟˰ˣˬ ˤ˞ˣ ˟ˣ˷ ˸ˣ˪˵˷ˮ2000 ,1000 ,500 ,250 ,125 ,63  ˨˷ˬ˪ ˶˦ˬˣ˶˵˧ˬ10  ˪˩ .˸ˣ˵ˡ

˨˯ˢ ˨ˣ˸ˬ ˟˷ˣ˥ˬ ˢ˪˷ ˧˯˥˧ˢ ˪˵˷ˬˢ ˤˣ˥˞ˣ ˡ˶˲ˮ˟ ˸˪˵˷ˮ ˪ˡˣˠ ˸˧˧˴˵˶˲-.˪˩ˢ 

 

˸ˣ˞˴ˣ˸ : 

 ˧ˮ˷˟ ˢ˩˶ ˸˧˰˵˶˵˟ ˧˥ˢ ˭ˣ˧˲˞˶˸˞˫˧ ˟) ˧ˮˣ˲˴ˢ ˱ˣ˥˟ˣ˧ˬˣ˶ˡˢ ˱ˣ˥( 

 ˰ˣ˲˧˷ ˪˰˟ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞ .˫˧ˮˣ˷ ˫˧˲˶ˠˣ˧˯˧˲ ˫˧ˮ˧˧˲˞ˬ ˧˪˰˟ ,˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ,˫˧ˮ˥˟ˮˢ ˫˧˶˸˞ˢ ˧ˮ˷

 ˸ˮ˧˧˲ˣ˞ˬ ˸˧˪ˣ˥ˢ ˸˧˰˵˶˵ˢ .˦ˮ˧˵ˢ ˸˪˰˸ ˨˶ˡ ˣ˞ ˸ˣˮˣ˲˦˧˷ ˧˰ˣ˶˧˞˟ ˫˞ ,˱ˣ˥ˢ ˭ˬ ˫˧ˬ ˸˯˧ˮ˩˪ ˢ˪ˣˡˠ ˢ˲˧˷˥ˣ ˭ˣ˸ˬ ˸˧˰˵˶˵

˲ˮ ˫˧ ˟˷˰ ˪˷ ˫˧ˡ˟˶ˬˣ ,˧˸˷˟˧ ˞˴ˣˬˬ ˶ˬˣ˥ ˢ˟˶ˢ˟ ˶ˣˤ˞˟ ˳˶˲ˬˢ ˪˷ ˧˟˶˰ˬˢ ˭ˣ˶ˡˬˢ ˪˰ ˞˴ˬˮ ˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶˸˞ .˶ˣˤ˞˟ ˫˧˴ˣ

.˦ˮˬ˧ˡ˯˟ ˧ˮˠˣ˧˟ˢ ˟˧˩˶ˬˢ ˶˸ˣ˧ ˪ˣˡˠ ˢˤ ˶ˣˤ˞˟ .˫˧ˠˣˬ˪˞ˢ ˸˧ˮˣ˷ ˸˟˧˟˯˟ˣ ˟ˣ˶˵ ˤˣ˵˧ˮ ˞˴ˣˬ ˞˪˪ ,˪ˣ˪˸ ˸˧˰˵˶˵ ˰ˣ˲˧˷ ˪˰˟ 

˯ˢ ˰˴ˣ˟ ˭ˢ˟ ˫˧ˮ˷˟ :˶˵˯ˢ ˧˶ˣˤ˞ ˭˧˟ ˰˴ˬˢ ˧˪ˡ˟ˢ ˸˞ ˢ˞˶ˬ ˫˧˶˸˞ˢ ˧ˮ˷˟ ˶ˠ˶ˠˢ ˧˪ˡˠ ˸˵ˣ˪˥) ˶˵2015-2018 ˶˸˞ (

ˬ ˶˸ˣ˧) ˪ˣˡˠ ˟˧˩˶ˬ˟ ˭˧˧˲ˣ˞ˬ ˧ˮˣ˲˴ˢ  ˱ˣ˥ˢ- 60%ˬ ˭˦˵ ˶ˠ˶ˠ ˪ˡˣˠ ˪˰˟ ,˵ˡ ˦ˮˬ˧ˡ˯ ˪˷ (- µm 125 ˢˤ ˟˧˩˶ˬ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ ,

ˬ ˭˦˵- 30% ˠ ˶ˣ˧˞)17 ˶ˤˠˮ ˣ˟ˣ˶ˣ ˢ˩ˣˬˮ ˢ˧ˠ˶ˮ˞˟ ˫˧ˬˢ ˸ˡˣˬ˰ˬ ˢ˰˧˵˷ ˭˧˧˲˞ˬ ,˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞˟ ˳ˣ˲ˮˢ ,˵ˡˢ ˦ˮˬ˧ˡ˯ˢ  .(

˧˸˷˟˧ ˫˧˟˧˩˶ˬˬˬ ˭˦˵ ˶ˠ˶ˠ ˪ˡˣˠ ˧˪˰˟ ˦˪˧˯ˣ ˸˧˯˶˥) ˫˧- ˬ- µm 63 ˪˷ ˶ˠ˶ˠ ˪ˡˣˠ˪ ˡ˰ ˶ˡˠˣˬ ˡ˞ˬ ˵ˡ ˪ˣ˥ ,µm 125 .( 

 ˱ˣ˥ˢ ˶˸˞˟ ˣ˪˧˞ˣ ,˦ˮˬ˧ˡ˯˟ ˶ˠ˶ˠˢ ˧˪ˡˠ ˸ˣˠ˪˲˸ˢ˟ ˡ˟˪˟ ˫˧˪˵ ˫˧˧ˣˮ˧˷ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˷ˣ˪˷˟ ˣ˲˴ˮ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞˟

ˬ ˢˮ˦˵ˢ ˢ˧˴˵˶˲ˢ :˵ˡˢ ˦ˮˬ˧ˡ˯ˢ ˟˧˩˶ˬ˟ ˸ˣˡˣˮ˸ ˸ˣˡ˰ˣ˸ˬ ˧ˬˣ˶ˡˢ- µm 250  ˫˧ˮ˷ˢ ˭˧˟ ˡ˞ˬ ˢ˪ˡˠ2015-7 ˟ˣ˷ ˢˮ˷ˢˣ ,

˩ ˧ˡ˩˪ ˢ˵ˬ˦˴ˢ- 40% . 
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˶ˣ˧˞ ɣ17: ) ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ,˫˧˶˸˞ ˧ˮ˷˟ (˧˪˵˷ˬ ˤˣ˥˞˟) ˶ˠ˶ˠ ˧˪ˡˠ˪ ˦ˮˬ˧ˡ˯ ˸˵ˣ˪˥NB) ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ (SB(. 

Figure C17: Grain size distribution (weight percent) for soft sediment in two sites, at the north beach (NB) 

and south beach (SB) of Eilat.  

 

 ˸ˮ˷˟2015  ,˸˞ˤ ˫˰ ˡ˥˧ .˸ˣ˪ˣˡˠ ˣ˧ˢ ˢ˶˧˲˯ˢ ˸ˣ˞˧ˠ˷ˣ ,˫˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮˬ˶ˣ˲ ˶ˣ˟˰ ˢˮˣ˷ ˢ˶˧˲˯ ˪ˣ˵ˣ˦ˣ˶˲˟ ˷ˣˬ˧˷ ˢ˷˰ˮ

 ˨ˣ˸ˬ ˧˩ ˶ˬˣ˪ ˢ˧ˢ ˭˸˧ˮ20  ˫˧ˮ˧ˬˢ ,ˣˢˣˤ ˶˷˞ ˫˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˧ˮ˧ˬAssilina ,Amphisorus ,Amphistegina ,Nonion ,

Peneroplis ˱ˣ˥˟ ˶˸ˣ˧˟ ˫˧˴ˣ˲ˮˢ ˫˧ˮ˧ˬˢ ˢ˷˧ˬ˥ ˸˞ ˣˣ˧ˢ ˱ˣ˥˟ˣ ,˧ˬˣ˶ˡˢ  :ˣ˧ˢ ˫˧˴ˣ˲ˮˢ ˫˧ˮ˧ˬˢ ˸˷ˬ˥ ,˧ˮˣ˲˴ˢAmphisorus ,

Amphistegina, Hauerina ,Borelis ,Sorites.  

ˢ ˱ˣ˥ˢ ˶˸˞˟ .ˢ˶˲˸˷ˢ ˧ˣˢ˧ˤˢ ˸˪ˣ˩˧ˣ ˶˸ˣ˧ ˪˧˰˧ ˢ˶˧˲˯ ˪ˣ˵ˣ˦ˣ˶˲˟ ˷ˣˬ˧˷ ˢ˷˰ˮ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˷ˣ˪˷˟ ˣ˞˴ˬˮ ˧ˬˣ˶ˡ

 ˪˩ˢ ˨˯˟ ˢˮ˷ˢ47 ) ˢ˶˲˧ˮ˧ˬ˶ˣ˲ ˧ˮ˧ˬ40 x- 48  ˫˧ˮ˷˟2016 x-2017  ˣ˞˴ˬˮ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞˟ˣ (ˢˬ˞˸ˢ˟42  ˢˮ˷ˢ ˫˧ˮ˧ˬ

)31 x- 49ˠ ˢ˪˟˦˟ ˫˧ˮˣ˸ˮ ˫˧˶˸˞ˢ ˧ˮ˷˟ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˣˢˣˤ ˶˷˞ ˢ˶˲˧ˮ˧ˬ˶ˣ˲ˢ .(3 ˫˧ˮ˧ˬ ˣˢˣˤ ˢˮ˷ˢ .ˠˣ˯ˢ ˸ˬ˶˪ ˫˧˴˟ˣ˵ˬ ,

˷˞ ˫˧ˠˣ˯ ˢ˷˷˪ ˫˧˩˧˧˷ˢ ˫˧˟˶ .˸ˣˬˡˣ˵ˢ ˫˧ˮ˷˟ ˣˢˣˤ ˞˪ ˶ 

  ˢˮ˷ˢ ˢ˸˧ˢ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ ˦ˮˬ˧ˡ˯ ˫˶ˠ˟ ˸˰˴ˣˬˬˢ ˫˧˦˶˲ˢ ˸ˣ˲˧˲˴92  ˸ˬˣ˰˪) ˰˴ˣˬˬ˟ ,˫˶ˠ˪125  ˣ˪˧˞ˣ ,(˸ˬˡˣ˵ˢ ˢˮ˷˟

 ˪˷ ˸˰˴ˣˬˬ ˫˧˦˶˲ ˸ˣ˲˧˲˴ ˢ˞˴ˬˮ ˧ˮˣ˲˴ˢ ˱ˣ˥˟159  ˸ˬˣ˰˪) ˦ˮˬ˧ˡ˯ ˫˶ˠ˪ ˫˧˦˶˲90  .(˸ˬˡˣ˵ˢ ˢˮ˷˟ 

 

 ˣˤ ˶˷˞ ˢ˶˲˧ˮ˧ˬ˶ˣ˲ˢ ˧ˮ˧ˬ ˶˲˯ˬ ,˫ˣ˩˧˯˪ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞˟ ˣ˪˧˞ˣ ,˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢˬˣˡ ˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶˸˞˟ ˢˮ˷ˢ ˢˢ

 ˢ˩ˣˬˮ ˦˰ˬ ˸ˣ˲˧˲˴ ˢˮ˷ˢ ˢ˞˴ˬˮ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ ,˫˧˦˶˲ˢ ˸ˣ˲˧˲˴ ˸ˮ˧˥˟ˬ .ˢˢˣˤˬˢ ˫˧ˮ˧ˬˢ ˶˲˯ˬ˟ ˶˸ˣ˧ ˸ˣ˪ˣˡˠ ˸ˣˡˣˮ˸ ˣ˞˴ˬˮ

˲ˢ ˸ˣ˲˧˲˴ ˫˧ˮ˷ˢ ˪˩˟ .˶˸ˣ˧ ˢˢˣ˟ˠ ˢˮ˷ˢ ˸ˣ˲˧˲˴ˢ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˣ˪˧˞ˣ ˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˫˧ˢˣ˟ˠ ˫˧ˮ˧ˬˢ ˶˷ˣ˰ˣ ˫˧˦˶

 .˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶˸˞˟ ˶˷˞ˬ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞˟ ˶˸ˣ˧ 
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Taxa NB SB 

 2016 2017 2018 2016 2017 2018 

Agglutinella compressa   +    

Ammonia spp + + + + + + 

Amphisorus hemprichii + + + + + + 

Amphistegina sp. + + + + + + 

Articulina sp.  + + +  + 

Assilina amonoides + + + + + + 

Bolivina spp    +   

Borelis schlumbergeri + + + + + + 

Brizalina sp. + + + + +  

Cibicides spp + + +    

Clavulina angularis   +   + 

Cycloforina sp. +  + + + + 

Cymbaloporetta sp  + + + +  

Discorbinella rhodiensis  +  + + + 

Elphidium sp. + + + + +  

Epistomoroides punctatus + +   +  

Epoindes repandus +   +   

Fursenkoina sp. A + +     

Hauerina sp. + + + + + + 

Labrospira jeffreysii + + +  +  

Lachlanella sp.  +  + + + 

Lagenammina atlantica  + +  +  

Miliolides sp. +   +   

Miliolinella sp. + + + + + + 

Nonion spp + + + + +  

Paratrochammina madeirae      + 

Peneroplis planatus + + + + + + 

Planogypsina   + +  + 

Pseudoaurinella dissidens     + + 

Pseudocibicides  + + + + + + 

Pseudomassilina sp.  + +   + 

Pseudoschlumbergerina ovata      + 

Pseudotriloculina sp.  + + + + + + 

Pyrgo sp. +  +    

Quinqueloculina sp.  + + + + + + 

Reusela spp +    + + 

Rosalina spp + + + + + + 

Schlumbergerina alveoliniformis +      

Siphonaperta sp.  + +  + + 

Sorites +   + + + 

Spirillina sp A  +     

Spiroculina + +  + +  

Textularia spp  + + + + + 

Triloculina sp.  + + + + + 

Trochulina sp. A  + +   + 

Varidentella cf. V. neostriatula  +   + + 

Vertebralina striata      + 

others +  + + + + 

 

ˠ ˢ˪˟˦3 :˧ˠˣ˯ ˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶˸˞˟ˣ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞˟ ˣˢˣˤ˷ ˨˶ˢ ˦ˮˬ˧ˡ˯ˢ ˧ˮ˩ˣ˷ ˫. 

Table C3: Benthic foraminifera identified at the North and south beach sites. 

 

ˢ ˸ˣ˴ˣ˟˵ ˧˩ ˞˴ˬˮ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˫ˮ˧˞˷ ˦ˮˬ˧ˡ˯ ˧ˮ˩ˣ˷ ˥"˰˟ ˸ˣ˶˧˲˯˟- Polychaeta ,Copepoda ,Nematoda  ˸ˣ˴ˣ˲ˮˢ ˭ˢ

ˬ˧ˡ˯˟ ˶˸ˣ˧˟ˮ˷˟ ˦ˮ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˰˟˶˞˟ ˫˧˶˸˞ˢ ˧)˶ˣ˧˞ ɣ18( ˢˮ˷ˢ ˣˢˣˤ ˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶˸˞˟ .22  ˸ˬˣ˰˪) ˸ˣ˴ˣ˟˵20 

 ˧ˮˣ˲˴ˢ ˱ˣ˥˟ˣ (˸ˬˡˣ˵ˢ ˢˮ˷˟21  ˢ˪˟˦)4ɣ .( 
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 ˸ˮ˷˟ ˢˡˡˬˮ ˶˸ˣ˧˟ ˢ˪ˣˡˠˢ ˸ˣ˲˧˲˴ˢ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ ,˭ˬˤˢ ˨˷ˬ˟ ˢ˪ˡˠ  ,˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˦ˮˬ˧ˡ˯˟ ˫˧˦˶˲ˢ ˸ˣ˲˧˲˴2015 ,

ˮ˷˟ ˶˸ˣ˧˟ ˢ˩ˣˬˮˢˣ ˸2016 . 

 .˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˶˷˞ˬ ˢˢˣ˟ˠ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ ˫˧˦˶˲ˢ ˸ˣ˲˧˲˴ ˫˧ˮ˷ˢ ˪˩˟ 

 

 
˶ˣ˧˞ ɣ18: ) ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ,˫˧˶˸˞ ˧ˮ˷˟ ˫˧ˢ ˸˧˰˵˶˵˟ ˨˶ ˰˴ˬ ˧ˮ˩ˣ˷ ˥"˰˟ ˸ˣ˥˲˷ˬNB) ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ (SB(. 

Figure C18: Abundance of meiofauna genera dwelling in the upper layer of two soft sediment sites, at the 

north beach (NB) and south beach (SB) of Eilat.  
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  NB   SB 

  2015 2016 2017 2018  2015 2016 2017 2018 

Amphioxus     * * * * 

Amphipoda * * * *  * * * * 

Anomura  * * *   * * * 

Bivalvia * * * *  * * * * 

Chaetognatha   *    *   

Cnidaria (Actinaria)   *    * * 

Copepoda * * * *  * * * * 

Crustacea sp       *   

Cumacea * * * *  * * * * 

Decapoda * *  *  * * * * 

Echinoidae   *     * 

Echiura    *    * * 

Gastropoda * * * *  * * * * 

Holoturioidea        * 

Isopoda *   *  * * * * 

Mysidae    *     * 

Nematoda * * * *  * * * * 

Nemertea    *    * * 

Ophiuroidea * * * *  * * * * 

Ostracoda * * * *  * * * * 

Platyhelminthes   *     * 

Polychaeta * * * *  * * * * 

Sipunculidae   *  * * * * 

Tanaidacea * * * *   * * * * 

 

ˠ ˢ˪˟˦4˩ˣ˷ ˸ˣ˴ˣ˟˵ :˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶˸˞˟ˣ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞˟ ˢˮ˷ˢ ˣˢˣˤ˷ (˫˧˶˫˧ˮ˧ˬ˶ˣ˲ ˪˪ˣ˩ ˞˪) ˨˶ˢ ˦ˮˬ˧ˡ˯ˢ ˧ˮ. 

Table C4: Meiofauna groups identified this year at the North and South beach sites. 
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˟ ˫˧˧ˣˮ˧˷ ˫˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˧˲˯˞ˬ ˶˥˞˪ ˳˶˲ˬˢ ˭ˣ˲˴˟˫˧ˠˡˢ ˧˟ˣ˪˩ ˧ˣˮ˧˲ 

 

˶˸˞ˢ ˧ˮ˷˪ ˱˯ˣˮ˟ ˵ˬˣ˰˟ ,˧ˮˣ˲˴ˢ ˱ˣ˥˟ˣ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ ˫˧˷ˡ˥ˢ ˫˧20  ˶˥˞ ˟ˣ˵˰˪ ˸˧ˮ˩˸ˢ ˢ˪˥ˢ ˭ˢ˟ ,(ˢ˪˰ˬ˪ ˣ˞˶) ˫˧˶˦ˬ

 ˶˟˰˷˪ ˫˧ˠˡˢ ˧˟ˣ˪˩ ˶˸˞˟ ˫˧˧˵˸ˬ ,˨˶ ˦ˮˬ˧ˡ˯˟ ˧˥ˢ ˧˲˯˞ˬï  ˪˷ ˫˧ˬ ˵ˬˣ˰˟ ˧ˮˣ˲˴ˢ ˱ˣ˥˟27  ˫˧˶˦ˬï  ˧˲˯˞ˬ ˶˥˞ ˟˵˰ˬ

 ˸ˮ˷˟ ˪˥ˢ ˶˷˞ ˫˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲2008ˠˡˢ ˧˟ˣ˪˩ ˸˞˴ˣˢ˪ ˨ˣˬ˯˟ ,˟˵˰ˬˢ .˫˧ˢˬ ˫˧  ˧˷ ˪˷ ˶˵˥ˬ ˸ˡˣ˟˰ ˸˶ˠ˯ˬ˟ ˪˥ˢ

) ˭ˣ˶ˣ˞M.Sc. ˭˟ ˸˦˧˯˶˟˧ˮˣ˞˟- ˸˧˧˥ˮˢ˟ ,˟ˠˮ˟ ˭ˣ˧˶ˣˠ'˲ˣ˶˲ˣ ˳˧˟ˣˬ˶˟˞ .˯ '˲ˣ˶˲ (˧ˣˣ˞˪˲˧˩ .ˬ ,˧˟ˣ ˪'ˠˮ˞ .ˡ ˶"ˡ ˪˷ ˣ˸ˬˤ

.(ˢ˲˧˥ 'ˮˣ˞) ˟ˣˮ˶'˴ ˭ˬˡˣˠ .˟ ˶"ˡ ˫˰ ˱ˣ˸˧˷˟ˣ 

ˮˣ˷˪˩ ˰˧˲ˣˢ ,˸ˣ˧˸˷˸ˢ ˡ˶˷ˬ˪ ˷ˠˣˢ ˶˷˞ ,˶˵˥ˬˢ ˸˞ ˫˩˯ˬˢ ˥"ˣˡˢ ˸ˮ˷˟ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˪˷ ˧˰ˡˬˢ ˥"ˣˡ˟ ˥˲˯ˮ˩ ˣ

2010 ˳˧˵˪ ˡ˰ ˣ˞˴ˬˮ ˣ˟ ˶ˣˤ˞˟ ˫˧ˢ ˸˧˰˵˶˵ ˫ˣ˵˧˷ ˧˩˧˪ˢ˸ ˡˣ˰˧˸ ˣ˟ˣ ,2008  ˸ˮ˷˟ .˳˶˲ˬ˟ ˸˧ˬ˧ ˸ˣ˞˪˵˥ ˪˷ ˫˧ˠˡ ˧˟ˣ˪˩

2014 ) ˫˧˞˴ˬˬˢ ˸˞ ˶˞˸ˬˢ ˧˰ˡˬˢ ˫ˣ˯˶˲ˢ ˰˧˲ˣˢOron et al. 2014.(  ˸ˮ˷˟ ˢˬ˴˰ ˪˰ ˢ˥˵˪ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸2010  ˨˧˷ˬˢ˪

ˬˢ ˸˞.˭ˣ˶ˣ˞ ˧˷ ˶"ˡ ˸˩˶ˡˢ˟ ˢ˷˰ˮ ˢˤ ˶ˣ˦˧ˮ .˫ˣ˵ˬ˟ ˢ˩ˣ˶˞ ˭ˬˤ ˸˶ˡ˯ ˶ˬ˷˪ ˸ˮˬ ˪˰ ,˸˧˸ˮ˷ ˢˬ˧ˠˡ ˸ˣ˶˧ˡ˸˟ ,ˢˤ ˶˸˞˟ ˟˵˰ 

) ˫˧ˠˡˢ ˧˟ˣ˪˩ ˫ˣ˵˧ˬˬ ˢ˟˶˰ˬ ˵˥˶˸ˬˢ ˣ˵ ˨˶ˣ˞˪ ˸ˣ˯ˣ˶˲ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸ˬˠˣˡ ˭˸ˣ˞ ˸ˣˡˣ˵ˮˢW0 ˫˧˵˥˶ˬ˟ ,(40 x-80 

˧˸ˮ˷˟ ˢ˟˧˴˧ ˢ˪˞ ˸ˣˡˣ˵ˮ˟ ˦ˮˬ˧ˡ˯ˢ ˪ˡˣˠ ˸ˣˠ˪˲˸ˢ .˫˧˶˦ˬ ˵ˬˣ˰˟ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞ ˪˷ ˣˤ˪ ˢˬˣˡˣ ˸ˣˮˣ˶˥˞ˢ ˫˧20  ˣ˞˶) ˶˦ˬ

 ˟˧˟˯ ,(ˢ˪˰ˬ˪60% ˬ ˢ˵ˡ ˢ˧˴˵˶˲- µm 125. 

 

 ˫˧ˠˡˢ ˧˟ˣ˪˩ˬ ˸˧ˮˠ˶ˣ˞ˢ ˢ˶˷˰ˢˢ˴˧ˢ˶  ˶˥˞˪ ˫˧˷ˡˣ˥ ˢ˷˧˷˩ ˪˷ ˢ˲ˣ˵˸˪ ˡ˰ ,˸˧ˡ˧˧ˬˢ ˫˸˟˧˟˯˟ (˫˧˧˥ ˶˯˥) ˧˞ˣˤ˞ ˶ˣˤ˧˞

 ˶˞ˣˮ˧ ˷ˡˣ˥˟ .˫˧˟ˣ˪˩ˢ ˧ˣˮ˧˲2009  ˢˮˣ˷˞˶˪ ˰˧˲ˣˢ˪ ˣ˪˥ˢ ˭˧ˬ˪ ˶˵˧˰˟ ˫˧˩˧˧˷ˢ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˪˷ ˫˧˧˥ ˫˧˦˶˲Operculina 

ammonoides  ˸ˮ˷˪ ˡ˰ ˸ˣ˥"ˣˡ˟)2016 ˢˤ ˭˧ˬ ˞˶˵ˮ ,Assiluna ammonoides ˣ˸ˣ˞˟ ˶˟ˣˡˬ ˧˩ ˣ˞˶ˢ ˸ˣ˧˶˞˪ˣ˵˪ˣˬ ˸ˣ˵˧ˡ˟ .

 ˣ˸ˣˮ˩˪ ˠˣˢˮ ˸ˮ˩ˡˣ˰ˬˢ ˸ˣ˶˲˯˟ˣ ˭˧ˬˢOperculina ammonoides(˧˯˪ ˡ˰ ˣ˪ˡˠˣ ˣ˩˪ˢ ˫˧˧˥ˢ ˫˧˦˶˲ˢ ˧˶˲˯ˬ , ˧˷ˡˣ˥ˢ ˫ˣˠ˧ˡˢ ˫ˣ

 ˶˟ˬ˴ˡ˟ ˱˧˴˶ˢ2009 ˸˵˥ˣ˶ˬˢ ˢˮ˥˸˟ ˫˧˧˥ˢ ˫˧˦˶˲ˢ ˧˶˲˯ˬ ˶˷˞˩ ,40  ˣ80  ˵ˢ˟ˣˬ ˭˲ˣ˞˟ ˫˧˪ˣˡˠ ˫˧˟ˣ˪˩ˢ ˫ˣ˵˧ˬˬ ˫˧˶˦ˬ

˸ˣ˞˴ˬˮˢ ˸ˣˮ˥˸˟ ˢ˪˞ˬ ˵˥˶ˬ˟ 0  ˣ20 .˫˧˟ˣ˪˩ˢ ˫ˣ˵˧ˬˬ ˫˧˶˦ˬ 

˟ˣ˥˵˪ˮ˷ ˸ˣˬ˧ˠˡ  ˧˪ˣ˧˟2010-2012 ˞˴ˬˮ  ˧ˡ˧ ˪˰ ˦˪˷ˮ ˭˧˧ˡ˰ ˦ˮˬ˧ˡ˯˟ ˫˧ˮ˧ˬˢ ˟˩˶ˢ ˧˩ammonoides.O ˸ˣˬ˩ˣ  ˫˧˦˶˲ˢ

ˮˬ˧ˡ˯ ˫˶ˠ˪ ˦˞˴ˬˮ ˸˸ˣˮ˥˸˟ ˢ˧˪˰ ˸ˬˠˬ˟ 0 ,20W  ˣ40W. 

 ˱˶ˣ˥˟2012-2013 ˣˣ˥˸ˢ ˢ˸˶ˡ˯ ˟˵˰ˬˢ ˶ˣˤ˞˟ ˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬ  ˫˧˵˪˥ ˧ˣ˯˧˩˪ ˣˬ˶ˠ ˶˷˞ ,˫˸ˬ˴ˣ˰˟ ˫˧ˠ˧˶˥ ˸ˣˮˣ˲˦˷

ˮ˟ˢ ˢ˟˧˟˯ˢ ˪˷ ˫˧˟˥˶ˮˮˣ˸.˧˸˷˟˧ ˶ˣ˵ˬˬ ˶ˠ˶ˠ ˵ˡ ˶ˬˣ˥˟ ˸˧ ˣ˞˴ˬˮ ˞˪ ˸ˣˮˣ˲˦˧˷ˢ ˶˥˞˪ ˡ˧ˬ  ˢ˟˩˷ˢˣ ,˦ˮˬ˧ˡ˯˟ ˫˧˧˥ ˫˧˦˶˲

.˧˸˷˟˧ ˣ˶ˣ˵ˬ˷ ˵ˡ ˶ˬˣ˥ˬ ˢ˟˩˶ˣˢ ˢˮˣ˧˪˰ˢ ˧˪ˣ˧˟ 2013˧˧˥ˢ ˫˧˦˶˲ˢ ˶˲˯ˬ ,˸ˣˮˣ˲˦˧˷ˢ ˶˥˞˪ ˫˧˷ˡˣ˥ ˢ˷˧ˬ˥ , ˫˶ˠ˪ ˫

˦ˮˬ˧ˡ˯,  ˫ˠ ˣˬ˩˫˧ˮ˧ˬˢ ˭ˣˣˠˬ,  ˟ ˶˷˞ˬ ˶˸ˣ˧ ˫˧˩ˣˬˮ ˣ˧ˢ2012. 

 ˸˧˯˥˧ ˢ˶˧ˢˬ ˢ˸˧ˢ ˸ˣˮˣ˲˦˧˷ˢ ˶˥˞˪ ˫˧ˮˣ˸ˮ˟ˢ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ˢ ˸˶˟˥ ˸ˣ˷˷ˣ˞˸ˢ ˸ˮ˷˟ˣ2015  ˦ˮˬ˧ˡ˯˟ ˫˧˦˶˲ˢ ˶˲˯ˬ ˢ˧ˢ

 ˢˮ˥˸ ˡ˟˪ˬ) ˸ˣˮ˥˸ˢ ˟ˣ˶˟w20 ˸ˮ˷˟ ˢ˧ˢ˷ˬ ˪ˣˡˠ (2012 ˸ˣˮ˥˸˟ ˞˴ˬˮ ˶˸ˣ˧˟ ˪ˣˡˠˢ ˫˧˦˶˲ˢ ˶˲˯ˬ ,˨˩˪ ˶˟˰ˬ .w40 x-st0 

ï  ˢˮ˥˸ˬ) ˥˶ˤˬ˪ ˟˶˰ˬˬ ˫ˡ˵˸ˢ ˶˷˞ ˫˧˟ˣ˪˩ˢ ˸˞˴ˣˢ ˶˥˞˪˷ ˢ˶ˤ˥ˢ ˨˧˪ˢ˸ˬ ˪˧ˡ˟ˢ˪w80  ˢˮ˥˸ ˭ˣˣ˧˩˪st0 ˶ˣ˧˞ ,ˠ19.( 

 ˸ˮ˷˟2016 ˸ˬ ˢˮ˥˸ ˡ˟˪ˬ ˸ˣˮ˥˸ˢ ˪˩˟ ˦ˮˬ˧ˡ˯ ˫˶ˠ˟ ˫˧˧˥ˢ ˫˧˦˶˲ˢ ˶˲˯ˬ˟ ˢˡ˧˶˧ ˸ˡ˰ˣw20 ˢˮ˧˞ ˣˤ ˢˡ˧˶˧˪ ˢ˟˧˯ˢ .

 ˣ˧˸˯˟ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˪˞ ˭ˡ˶˧ˬ ˦˷˲˸ˢ˷ ˭ˣ˲˦˧˷ ˨˞ ,ˢ˰ˣˡ˧2015  ˶ˣ˦˧ˮˢ ˥"ˣˡ)2015 ˦ˮˬ˧ˡ˯ˢ ˸˶˟˥˟ ˰ˣˠ˲˪ ,˧˪ˣ˞ ,ˢ˧ˢ ˧ˣ˷˰ (

 ˸ˣˮ˥˸˟ .˫˷0 x- 40 ˮˬ˧ˡ˯˟ ˫˧˦˶˲ˢ ˸ˣ˲˧˲˴˟ ˢ˧˪˰ ˢˮ˷ˢ ˢˡˡˬˮ ˢˮ˥˸˟ˣ ˦80 .ˢ˪˵ ˢˡ˧˶˧ 
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˶ˣ˧˞ ɣ19:  ˡ˰ ˫˧ˮˣ˸ˮ) ˫˧˟ˣ˪˩ˢ ˧ˮˣ˶˥˞ ˣ˞˴ˣˢ ˣ˟ ˷ˡˣ˥ˢˬ ˪˥ˢ "˫˧ˠˡˢ ˧˟ˣ˪˩" ˶˸˞ˬ ˫˧˧˥ ˫˧˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˪˷ ˫˧˦˶˲ˢ ˸ˣˬ˩

 ˸ˮ˷˪2010 ,˭ˣ˶ˣ˞ ˧˷ ˶"ˡ :Oron et al., 2014 .( 

Figure C19: The number of live benthic foraminifera individuals at the "Fish Farm" site following the 

removal of the last fish cages (data from Dr. Shay Oron, Oron et al., 2014).  

 

 ˶˥˞ ˟ˣ˵˰˪ ˢ˧ˢ ˭˸˧ˮ ˫˧ˠˡˢ ˧˟ˣ˪˩ ˸˞˴ˣˢ ˶˥˞˪˷ ˫˧ˮ˷˟ ˯ˣ˲ˡ ˫ˣ˵˧˷˷ˢ˧˴˯˵ˣ˯ ˪˷ ˧˦˧˞ ˨˧˪ˢ˸ ˢ˞˶ˢ  ˧ˮ˧ˬ ˸˯˧ˮ˩ˣ

,˫˧˷ˡ˥ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˴˵˟ ˣ˷˥˶˸ˢ ˫˧˩˧˪ˢ˸ˢ ˶˷˞˩ ˫ˣ˵˧ˬ˪ ˸ˣ˟ˣ˶˵ˢ ˸ˣˮ˥˸˟ ˶˸ˣ˧ ˫˧˧˦˧˞ ˣ˧ˢˣ ˸ˣˮˣ˷ˢ ˫ˣˠ˧ˡˢ ˸ˣˮ˥˸˟ ˢˮˣ˷ ˟

˫˧ˠˡˢ ˧˟ˣ˪˩ ˣ˧ˢ ˣ˟ )˶ˣ˧˞ ɣ20(. 

 ˱˶ˣ˥ ˪˷ ˸ˣˮˣ˲˦˷ˢ ˶˥˞˪2013  ˢˮ˥˸ ˶˷˞˩ ,˶ˣˤ˞˪ ˫˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˧ˮ˧ˬ ˪˷ ˢ˶˧ˢˬ ˢ˶ˤ˥ ˸ˡ˰ˣ˸ˬw40  ˸˞ ˢ˞˶ˬ

.˸ˣˮ˥˸ˢ ˭˧˟ˬ ˸˧˦˧˞ˢ ˸ˣ˷˷ˣ˞˸ˢˢ  

 ˠˣ˯ˬ ˫˧ˢ ˟˷˰ ˪˷ ˢ˰˲ˣˢstipulacea Halophila  ˫˧ˠˡˢ ˧˟ˣ˪˩ ˫˧ˬ˵ˣˬˬ ˣ˧ˢ ˣ˟˷ ˶ˣˤ˞˟ˢˡ˰ˣ˸  ˢˮˣ˷˞˶˪ ˦˯ˣˠˣ˞ ˷ˡˣ˥˟

2009 .˶ˣˤ˞˟ ˫˧˦˧˲˧˲˞ ˫˧ˮ˧ˬ ˪˷ ˸ˣ˯˯˟˸ˢ˪ ˫ˣ˶ˠ˪ ˧ˣ˲˴ˢ ˟ˣ˷˥ ˧ˠˣ˪ˣ˵˞ ˟˧˩˶ˬ ˪˷ ˢ˯˧ˮ˩ ˸˪ˬ˯ˬˣ 
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˧˞ ˶ˣˠ20˶˲˯ˬ : ˫˧˶˲˧ˮˬ˶ˣ˲ˢ ˧ˮ˧ˬ  ˸ˣˮˣ˷ˢ ˸ˣˮ˥˸˟ ˷˟˧ ˦ˮˬ˧ˡ˯ ˫˶ˠ˪ ˫˧˧˥ˢ ˧˪ˣ˧ˬ2008˥˞˪ ˡ˧ˬ , ˧˟ˣ˪˩ ˸˞˴ˣˢ ˶˫˧ˠˡˢ  ˳˧˵ ˡ˰ˣ

2014 . 

Figure C20: The number of live foraminifera species per gram dry sediment at sampled locations between 

summer 2008, immediately after fish cages were removed from the area, and summer 2014. 

 

˟˧˰˪ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˪˷ ˢ˸˯˧ˮ˩ ˫˰ ˸ˮ˷˟ ,˦ˮˬ˧ˡ˯ˢ ˡˣ2015 ˧ˮ˧ˬ ˪˷ ˭ˣ˧ˬˢˣ ˧ˣˢ˧ˤˢ ˸ˣ˪ˣ˩˧ ˶ˣ˲˧˷˟ ˪ˣˡˠ ˳ˬ˞ˬ ˰˵˷ˣˢ ,

 ˧ˣˢ˧ˤˢ ˸˪ˣ˩˧˟ ˶ˣ˷˵ ˧ˣˮ˧˷ˢˬ ˢˬ˩ ˶ˣ˶˟ ˞˪ .˸ˣˬˡˣ˵ ˫˧ˮ˷˟ ˶˷˞ˬ ˢ˟˶ˢ˟ ˪ˣˡˠ ˣˢˣˤ˷ ˫˧ˮ˧ˬˢ ˭ˣˣˠˬˣ ˫˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮˬ˶ˣ˲

 ˤ˞ˬ ˫˧ˮ˷˟ ˨˞ ,ˢ˶˟˥ˢ ˪˷ ˧˸˧ˬ˞ ˧ˣˮ˧˷ ˠ˴˧˧ˬ ˢˬ˩ˣ ˢ˶˲˸˷ˢ˷2015 ˬˢ ˶˲˯ˬ ˟˴˧˧˸ˬ ˫˧ˢˣ˟ˠ ˫˧˩˶˰ ˪˰ ˸ˣˮ˥˸˟ ˫˧ˢˣˤˬˢ ˫˧ˮ˧

 ˶ˣ˧˞) ˸ˣˬˡˣ˵ˢ ˫˧ˮ˷˟ ˶˷˞ˬˠ21.( 

 

˶ˡ˰˧ˢ ˫ ˦ˮˬ˧ˡ˯˟ ˫˧˧˥ ˫˧˦˶˲ ˪˷ ˸˦˪˥ˣˬˢˢˬ˧ˠˡˢ ˸ˣˮ˥˸˟ ˞˶ˢ ˫˧˷ˡˣ˥˟˰˧˟˴ˬ ˫˧˟ˣ˪˩ˢ ˧ˣˮ˧˲ ˶˥˞˪˷ ˫˧ˮˣ˷  ˨˩ ˪˰

˨˩ˬ ˢ˶˸˧ .˫˧˧ˮˣ˸ˮ˟ ˫˧˶˲˧ˮ˧ˬ˶ˣ˲ ˪˷ ˫ˣ˧˵ ˢ˶˷˲˞ ˞˪ ˣˤ ˢ˟˧˟˯˷,  ˫˧ˢ ˟˷˰ ˶ˡ˰ˢHalophila  ˳ˣ˲ˮˢ ˶ˣˤ˞˟ ˧˰˟˦ ˭˲ˣ˞˟ˢ ˡ˧˰

 .˸ˣ˶ˣˬ˥ ˸ˣ˧˸˟˧˟˯ ˸ˣ˪˟ˠˬ ˪˰ 

 ˱˶ˣ˥ ˪˷ ˸ˣˮˣ˲˦˧˷ˢ ˸˶ˡ˯ ˶˥˞˪ ˶ˣˤ˞ˢ ˫ˣ˵˧˷2013  ˪˷ ˢˢˣ˟ˠ ˸ˣ˲˧˲˴ :˫˧ˠˡˢ ˧˟ˣ˪˩ ˸˞˴ˣˢ ˶˥˞˪ ˶˷˞ˬ ˶˸ˣ˧ ˶˧ˢˬ ˢ˧ˢ

 ˸ˮ˥˸˟ ˫˧˧˸ˮ˷ˬ ˢ˪˰ˬ˪ ˶˥˞˪ ˵˶ ˨˞ ˸ˣˮˣ˲˦˧˷ˢ ˶˥˞˪ ˢˮ˷ ˧˴˥˩ ˢ˞˴ˬˮ (˦ˮˬ˧ˡ˯ ˫˶ˠ˪ ˫˧˦˶˲ ˢ˶˷˰ ˪˰ˬ) ˫˧˧˥ ˫˧˦˶˲

ˢ .˫˧ˠˡˢ ˧˟ˣ˪˩ ˪˷ ˫ˬˣ˵˧ˬ˪ ˢ˩ˣˬ˯ˢ ˫ˣˠ˧ˡ 

.˫˧ˢˣˤˬˢ ˫˧ˮ˧ˬˢ ˸ˣ˲˧˲˴˟ ˢ˧˪˰ˣ ˦ˮˬ˧ˡ˯˟ ˫˧˦˶˲ˢ ˸ˣ˲˧˲˴˟ ˸ˣˡˣˮ˸ ˸ˣˡˡˬˮ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ 
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˧˞ ˶ˣˠ21˶˲˯ˬ : ˫˧˶˲˧ˮˬ˶ˣ˲ˢ ˧ˮ˧ˬ  ˸ˣˮˣ˷ˢ ˸ˣˮ˥˸˟ ˷˟˧ ˦ˮˬ˧ˡ˯ ˫˶ˠ˪ ˫˧˧˥ˢ ˳˧˵ ˤ˞ˬ2014. 

Figure C21: The number of live foraminifera spcies per gram dry sediment at sampled locations since the 

summer of 2014. 
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.ɣ4 . ˫˧ˡˣˡ˶ ˫˧ˬ˟ ˸˧˪ˣ˥ ˸˧˰˵˶˵ï ˫˧ ˟˷˰ ˧ˣ˯˧˩  
 

 ˢ˶˦ˬ 

.ˢˤ ˟ˣ˷˥ ˪ˣˡ˧ˠ ˸˧˟ ˪˷ ˣˮ˯ˣ˥ ˸˞ ˡˣˬ˞˪ ˢˡ˰ˣˮ ˫˧ ˟˷˰˟ ˸˧˪ˣ˥ˢ ˸˧˰˵˶˵ˢ ˧ˣ˯˧˩ ˸˩˶˰ˢ 

 

˸ˣ˦˧˷ 

ˡˬ˞ˮ ˸˧˪ˣ˥ ˸˧˰˵˶˵ ˪˰ ˫˧ˢ ˟˷˰ ˧ˣ˯˧˩ ˵ˬˣ˰ ˢ˷ˣ˪˷˟ ,˫˧10 ,15 x-20  ˞˴ˣˬ ˪ˣˬ) ˧ˮˣ˲˴ˢ ˱ˣ˥˟ :˫˧˶˸˞ ˧ˮ˷˟ ˫˧˶˦ˬ

 :(˫˧˶˦ˬ ˢ˶˷˰˟) ˴"ˮ ,"˫ˣ˪˷ˢ ˸ˮˣˠ˪"29° 32.655́ N ,34° 57.997́ E :˫˧ˬ˪ ˢ˯˧ˮ˩˟ ˴"ˮ ,˫˧˪˪ˣ˴ˢ ˶˲˩ ˪ˣˬ) ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ (

29° 29.966´N ,34° 54.866́ E .( 

) "ˢˡˣ˵ˮ ˸ˬ˧ˠˡ" ˸˦˧˷˟ ˸˧˷˰ˮ ˧ˣ˯˧˩ˢ ˸˩˶˰ˢpoint sampling˨ˣ˸ˬ ( ˞) ˫˧ˢ ˸˧˰˵˶˵ ˪˷ ˫˧ˬˣ˪˧˴ˠ ˶ˣ˧22( ˵ˬˣ˰ ˪˩˟ .

 ˨˶ˣ˞˟ ˢˡ˧ˡˬ ˦˶˯ ˯˶˲ˮ60 ) ˰ˣ˟˶ ˶˦ˬ ˢ˥˦˷˷ ˢˮˣˬ˸ˣ ˱ˣ˥˪ ˪˧˟˵ˬ˟ ˫˧˶˦ˬ21m .˦˶˯ˢ ˨˶ˣ˞˪ ˫˧˶˦ˬ ˢ˷˧ˬ˥ ˪˩ ˢˬ˪ˣ˴ (

 ˸ˣˡˣ˵ˮ ˢ˞ˬ ˣˬˠˡˮ ˢˡ˟˰ˬ˟˸ˣ˶ˣˡ˯  ˸ˮ˩˸ ˸˶ˤ˰˟ ˢˮˣˬ˸ ˪˩˟ CPCe )Kohler & Gill, 2006 ˣ˞ ˷˧ ˫˞ ˰˟˵ˮ ˢˡˣ˵ˮ ˪˩ ˶ˣ˟˰ˣ (

 ˸ˣˮˣˬ˸ˢ ˨˯ ˨ˣ˸ˬ ˣ˟˷ˣ˥ ˶˸˞˪ ˭˵˸ ˸˧˧˦˯ˣ ˰˴ˣˬˬˣ ˢˮˣˬ˸ ˪˩ ˶ˣ˟˰ ˫˧ˢ ˟˷˰ ˧ˣ˯˧˩˪ ˣˡ˟ˣ˰ ˸ˣ˞˴ˣ˸ˢ .˫˧ ˟˷˰ ˢ˧˸˥˸ ˭˧˞

.˶˸˞˟ 

 

 
˧˞ˠ ˶ˣ22 .(˧˵˯˟ˣ˥˧ˮ˶'˴ .ˬ :˫ˣ˪˧˴) ˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶˸˞˟ ˫˧˶˦ˬ ˫˧˶˷˰ ˵ˬˣ˰˟ ˶˵˯ˢ ˧˩˸˥ˬ ˫˧ ˟˷˰ ˪˷ ˫ˣ˪˧˴ : 

Figure C22: A photo of seagrass cover along the 20m depth transect on the southern coast of Eilat (photo: 

M. Chernihovsky).  

 

˸ˣ˞˴ˣ˸ 

 ˧ˡ˧ ˪˰ ˧˸˦˧˷ ˭˲ˣ˞˟ ˶˵˯ˮ ˫˧ˡˣˡ˶ ˫˧˵ˬˣ˰˟ ˸˪˧˞ ˳˶˲ˬ˟ ˫˧ˢ ˟˷˰)2016( Mejia et al. ,Winters et al. )2017(  ˣ˞˴ˬ˷

˸˞ ˣ˩˧˶˰ˢˣ ,˪˞˶˷˧ ˫ˣ˥˸˟ ˳˶˲ˬˢ ˭ˣ˲˴ ˧˪ˣ˷ ˨˶ˣ˞˪ ˫˧˟˥˶ˮ ˫˧ˡ˟˶ˬ  ˧ˡˣ˥˧˧ ˪ˣˡ˧ˠ ˸˧˟˩ ˢ˪ˣˡˠ ˸ˣ˟˧˷˥ ˫˧ˢ ˧˟˷˰˪ .˫˟˴ˬ

) ˶ˣ˟˧˴ˢ ˸ˣ˞˧˶˟ ˪˷ ˶˷˵ˢ˟ ˫˧ˬˢ ˸ˣ˩˧˞ ˪˰ ˶ˬˣ˷ˢLamb et al., 2017 ˭˩ ˪˰ˣ ,˫˧ˠˣˬ˪˞ ˸ˣ˧ˮˣ˷ ˸ˣ˥˸˲˸ˢ˟ ˸˩ˬˣ˸ ˢ˟˧˟˯˩ˣ (

˟ ˸ˣ˩˧˞ ˸ˣ˶ˡ˶ˡ˧ˢ˪ ˶ˣ˦˵˧ˡˮ˧˞ ˸ˣˣˢ˪ ˫˧˧ˣ˷˰ˣ ˫˧ˬˢ ˸ˣ˩˧˞˪ ˶˸ˣ˧˟ ˫˧˷˧ˠ˶ ˫ˠ ˫˧ ˧˟˷˰ .˫˸ˣ˞˧˶˟˟ ˟˶ ˭˧˧ˮ˰ ˷˧ ˪ˣˡ˧ˠˢ ˸˧

˫˧ˮ˧˧˲˞ˬ ˫ˢ ˣ˸ˣ˞ ˧˪ˣ˥ˢ. 

 ˪˷ ˧ˬˣ˶ˡˢ ˢ˴˵˪ ˟ˣ˶˵ˣ (˧˥˶ˤˬˢ ˣ˵˪˥˟) ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ,˸˪˧˞˟ ˫˧˶˸˞ ˧ˮ˷˟ ˫˧ˢ ˟˷˰ ˧ˣ˯˧˩ ˶˵˯ˮ ˣ˟ ˧˰˧˟˶ˢ ˳˧˵ˢ ˢˤ

 ˢ˟˶˵ ˢˤ˪ ˢˤ ˫˧˟ˣ˶˵ ˫˧˶˵˯ˮˢ ˫˧˵ˬˣ˰ˢˣ ˪ˣ˪˸ ˭ˣ˶ˡˬˢ ˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˶˸˞˟ :˫˧˧˲ˣ˞˟ ˫˧ˮˣ˷ ˫˧˶˸˞ˢ .˸˧˪˞˶˷˧ˢ ˱ˣ˥ˢ ˸˰ˣ˴˶

˯˧ˮ˩ .˸˧˯˧˲ ˸ˬˣ˰˪ .˪ˣ˪˸ˢ ˭ˣ˶ˡˬ˟ ˫ˠ ˸ˣ˧ˣ˴ˬ ˫˧ˠˣˬ˪˞ ˸ˣ˟˷ˣˬˣ ˫˧ˡˣˡ˶ˢ ˫˧ˬ˟ ˫˧˶ˣˤ˲ ˫˧ˠˣˬ˪˞ ˧˦˪˟ ,ˢˮ˦˵ ˱ˣ˥ˢˬ ˦ˮˬ˧ˡ˯ ˸

 .˫˧˶˵˯ˮˢ ˫˧˵ˬˣ˰ˢ ˭˧˟ ˡ˧˶˲ˬ ˪ˣˡˠ ˵˥˶ˬˣ ˭ˣ˸ˬ ˭ˣ˶ˡˬˢ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ .˸˧˟˧˯ˮ˦ˮ˧˞ ˫˧˪˪ˣ˴ˣ ˫˧ˮ˧˧˥˷ ˸ˣ˪˧˰˲ ˫˷ ˢˮ˷˧ ,˸˞ˤ

 ˫˧˦˰ˬˣ ˵ˡ ˦ˮˬ˧ˡ˯ ˢ˪˧˩ˬ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˫˧ˢ ˸˧˰˵˶˵ .ˢ˶˰ ˦˧˷ ˸ˣ˪˧˰˲ ˢˮ˷˧ ˨˞ ,˫˧˪˪ˣ˴ˣ ˫˧ˮ˧˧˥˷ ˫ˠ ˣˬ˩ ˫˧ˠˣˬ˪˞ˢ ˢ˟ 

 ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˧˩ ˢ˪ˣ˰ ,˸˪˧˞˟ ˫˧ ˟˷˰ ˸ˣ˰˶˸˷ˢ ˪˷ ˧˪ˬ˧˯˵ˬˢ ˵ˬˣ˰ˢ ˸˞˧˴ˬ˪ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˢ˰˴˟˷ ˫˧˧˸ˣ˩˧˞ ˫˧˶˵˯ˬ

 ˫˧˵ˬˣ˰ˢ ˥ˣˣ˦˟ ˫˧˟˥˶ˮ ˫˧ ˟˷˰ ˧ˡ˟˶ˬ ˫˧˞˴ˬˮ1-25 ˸˪ˡ˪ˡˬ˷ ˸˧ˬ˸˩ ˢ˰˲ˣˢ ˫˧ˢ ˧˟˷˰˪ ˶˸ˣ˧ ˵ˣˬ˰ˣ ,˫˧˶˦ˬ  ˸ˬ˪˰ˮ˷ ˡ˰

 ˫˧˵ˬˣ˰ˢ ˥ˣˣ˦˟35-40  ˸˧˰˵˶˵ ˰˴ˬˣ ˸ˣ˧ˮˣ˷ ˧ˡ˧ ˪˰) ˸˰˦ˣ˵ˬ ˫˸˰˲ˣˢˣ ˫˧˴ˣ˲ˮ ˸ˣ˥˲ ˫˧ ˟˷˰ ˧ˡ˟˶ˬ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ .˫˧˶˦ˬ
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˩ ˪˷ ˵ˬˣ˰˪ ˡ˰ ˫˧˶˧˷˰ ˫˧ˡ˟˶ˬ ˫ˮ˷˧ ˫˧ ˧˟˷˰ ˫˧˞˴ˬˮ ˫ˢ˟ ˸ˣˬˣ˵ˬ˟ ˨˞ (ˢ˷˵- 40 .˫˧˶˦ˬ 

ˣ˞˟ ,˧˩ ˞˴ˬˮ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˫˧ ˟˷˰ ˧ˣ˯˧˩ ˶˵˯ˮ ˭ˢ˟ ˫˧ˮ˷˟ ˱ˣ˥˟ ˭ˢ ,ˣ˶˵˯ˮ˷ ˸ˣˡˣ˵ˮ˟ ˫˧ˢ ˟˷˰ ˧ˡ˟˶ˬ ,˧˪˪˩ ˭˲

 ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˫˧˵ˬˣ˰ˢ ˸˷ˣ˪˷˟ ˰˴ˣˬˬˢ ˧ˣ˯˧˩ˢ .˸˧˪ˣ˥ˢ ˰˵˶˵ˢ ˧ˮ˲ˬ ˶˩˧ˮ ˤˣ˥˞ ˫˧˯˩ˬˣ ˫˧˶˧˷˰ ,˧ˬˣ˶ˡˢ ˱ˣ˥˟ ˭ˢˣ ˧ˮˣ˲˴ˢ

 ˢ˧ˢ49% ˣ ˧ˬˣ˶ˡˢ ˱ˣ˥˟- 56% .˧ˮˣ˲˴ˢ ˱ˣ˥˟ 

ˬˡˣ˵ˢ ˢˮ˷˪ ˢ˞ˣˣ˷ˢ˟ ˢˣ˟ˠ ˫˧ ˟˷˰ ˧ˣ˯˧˩ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˞˴ˬˮ ˢˮ˷ˢˠ ˶ˣ˧˞) ˶˸ˣ˧ ˨ˣˬˮ ˦˰ˬ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ ,˸23  ˢ˲ˣ˵˸˟ .(

) ˸˪˧˞ ˪˷ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˫˧ˢ ˟˷˰ ˧ˣ˯˧˩˟ ˫˧˧ˣˮ˧˷ ˶˥˞ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˟˵ˣ˰ ˢ˟2015-2018 ˧ˣ˯˧˩ ˧˩ ˞˴ˬˮ (

 ˸ˮ˷˟ ˶˸ˣ˧˟ ˨ˣˬˮ ˢ˧ˢ ˫˧ˢ ˟˷˰2016 . 
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Figure C23: Seagrass cover at three depths in the northern and southern beach sites of Eilat.  

 

 ˢ˧ˢ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞˟ ˫˧˶˦ˬ ˢ˶˷˰ ˪˷ ˵ˬˣ˰˟ ˰˴ˣˬˬˢ ˫˧ˢ ˟˷˰ ˧ˣ˯˧˩ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˰˟˶˞˟51% ˱ˣ˥ˢ ˶˸˞˟ˣ ,
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 ˫˧˵ˬˣ˰˪ ˢ˞ˣˣ˷ˢ˟ ,˫˧˧ˮ˧˟ ˶ˣ˰˧˷˟10-20  ˶ˣ˧˞) ˫˧˶˦ˬˠ24 .( 

ˣˮ˧˷˪ ˫˧ˬ˶ˣˠˢ ˫ˢˬ ˶ˣ˶˟ ˞˪ ˢˤ ˟˪˷˟ .˫˧ˮ˷ˢ ˭˧˟ ˫˧ˢ ˟˷˰ ˸˰˲˧˷˟ ˫˧˧ 
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Figure C24: Four-year average seagrass cover at three depths in the northern and southern beach sites of 

Eilat.  
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 ˫˧˪ˡ˟ˢˢ ˪˰ ˡˣˬ˰˪ ˸ˮˬ ˪˰ ,ˢˮ˷ˢ ˱ˣ˯ ˸˞˶˵˪ ,˱˶ˣ˥˟ ˫ˠ ˧ˬˣ˶ˡˢ ˱ˣ˥˟ˣ ˧ˮˣ˲˴ˢ ˱ˣ˥˟ ˫˧˶˸˞ˢ ˣ˶˵˯ˮ ˢˮˣ˷˞˶˪ ˢˮ˷ˢ

 ˸ˮ˷ ˱ˣ˯ ˪˷ ˱˶ˣ˥˟ ˫˧ˢ ˟˷˰ ˧ˣ˯˧˩ ˫˧˶˸˞ˢ ˧ˮ˷˟ ˧˩ ˞˴ˬˮ .˫˧ˢ ˟˷˰ ˧ˣ˯˧˩˟ ˫˧˧˸ˮˣ˰ˢ2018  ˶˸˞˟ .˳˧˵˟ ˧ˣ˯˧˩ˢˬ ˨ˣˬˮ ˢ˧ˢ

ˬ ˫˧ˢ ˟˷˰ ˡ˟˶ˬ ˪˷ ˢˠ˧˯ˮ ˢˮ˷˧˷ ˢ˞˶ˮ ˧ˬˣ˶ˡˢ ˱ˣ˥ˢ ˵ˬˣ˰˟ :˵ˬˣ˰ˢ ˪˞ ˡˣˡ˶ˢ ˶ˣˤ˞ˢ10  ˪˩˟ ˫˧ ˟˷˰ ˞˴ˬˮ ˞˪ ˫˧˶˦ˬ

 ˵ˬˣ˰˟ˣ15 ) ˳˧˵˪ ˸˧˯˥˧ ˢ˟˶ˢ˟ ˪˧˪ˡ ˢ˧ˢ ˡ˟˶ˬˢ ˫˧˶˦ˬ10%  ˸ˣˬ˰˪ ˧ˣ˯˧˩58% ˵ˬˣ˰˟ .(20  ˢ˧ˢ ˸ˣˮˣ˰ˢ ˭˧˟ ˪ˡ˟ˢˢ ˫˧˶˦ˬ

 ,˶˸ˣ˧ ˭˦˵51%  ˸ˬˣ˰˪ ˱˶ˣ˥˟66% ˠ ˶ˣ˧˞) ˳˧˵˟25ˡˣˡ˶ˢ ˶ˣˤ˞˟˷ ˞˴ˬˮ ,˸˞ˤ ˸ˬˣ˰˪ ,˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˶˸˞˟ .(  ˭˦˵ ˪ˡ˟ˢˢ

)60% ˣ ˱˶ˣ˥˟- 78%  ,˶˸ˣ˧ ˫˧˪ˣˡˠˢ ˫˧˵ˬˣ˰˟ˣ (˳˧˵˟15 x- 20  ˧ˣ˯˧˩˟ ˫˧˪ˡ˟ˢ .ˢ˟˶ˢ˟ ˫˧˪ˣˡˠ ˸ˣˮˣ˰ˢ ˭˧˟ ˫˧˪ˡ˟ˢˢ ,˫˧˶˦ˬ

.ˢ˪˞ ˫˧˪ˡ˟ˢ ˭˧˧˲˞˪ ˸˥˞ ˢˮ˷ˬ ˸ˣ˧˲˴˸˟ ˧ˡ ˭˧˞ ˨˞ ,ˢ˰ˣ˟˵ ˢ˰˲ˣ˸ ˢ˞˶ˮˢ ˪˩˩ ˫ˢ ˸ˣˮˣ˰ˢ ˭˧˟ ˫˧ˢ ˟˷˰ 

 

 
˞ ˶ˣ˧ˠ25 :˱˶ˣ˥ˣ ˳˧˵) ˫˧˧˸ˮˣ˰ ˫˧˪ˡ˟ˢ 2018( ˟˫˧ˢ ˟˷˰ ˧ˣ˯˧˩  .˸˪˧˞ ˪˷ ˧ˬˣ˶ˡˢ ˱ˣ˥ˢˣ ˧ˮˣ˲˴ˢ ˱ˣ˥ˢ ˧˶˸˞˟ 

Figure C24: Seasonal (summer and winter 2018) changes in seagrass cover at the northern and southern 

beach sites of Eilat.  
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 .˸˪˧˞ ˳˶˲ˬ ˭ˣ˲˴˟ ˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬˢ ˪˰ ˰˧˲˷ˢ˪ ˸ˣ˧ˣ˷˰ˢ 

 

˸ˣ˦˧˷ 

˶˵˥ˬ ˸ˮ˧˲˯˟ ˸˰˴ˣ˟ˬ ˷ˡˣ˥˪ ˸˥˞  ˢˠ˪˲ˢ ˢˮ˥˸˪A ) ˫˧ˠˡˢ ˧˟ˣ˪˩ ˣ˧ˢ ˣ˟ ˫ˣ˵ˬ˪ ˨ˣˬ˯˟ ,˳˶˲ˬˢ ˭ˣ˲˴˪ˣFF ˫˧˧ˬ˰˲ .(

 ˢˠ˪˲ˢ ˸˰˴ˣ˟ˬ (ˣ˧˸˯ˣ ˟˧˟˞) ˢˮ˷˟˭ˡ˶˧ ˪ˣ˟ˠ ˪ˣˬ ˢˮ˥˸ ˫ˠ ˸˪˪ˣ˩ˢ ,˭ˡ˶˧ˬ ˫˧ˮ˰ˡˬ ˫˰ ˱ˣ˸˧˷˟ ,˶˸ˣ˧ ˢ˩ˣ˶˞- ˵ˬˣ˰˟ ˢ˧ˡˣ˰˯

ˬ ˪ˣˡˠ ˫˧ˬ-800  ˢˮ˥˸ ,˫˧˶˦ˬB . ˢˮ˥˸A  ˳˶˲ˬˢ ˪˷ ˢ˴ˣ˥ˢ ˣ˵ˢ ˪˰ ˸˞˴ˬˮ˪˞˶˷˧ ˪ˣ˟ˠ)-˟ˣ˶˵ (˭ˡ˶˧  ˶˸ˣ˧˟ ˸˧ˬˣ˶ˡˢ ˢˡˣ˵ˮ˪

˸˪˧˞ ˳˶˲ˬ˟ ˪˞˶˷˧ ˪˷ ˫˧˧˪˞˧˶ˣ˦˧˶˦ˢ ˫˧ˬˢ ˪˷, ˟˸˧˰˵˶˵ ˵ˬˣ˰ ˬ ˪ˣˡˠ- 700 ˬ˦ˢ˲ˬ) ˶1 ˥˲˯ˮ˟ .ˤ1(.  ˸˧˰˵˶˵ˢ ˵ˬˣ˰

˩ ˫˧ˠˡˢ ˧˟ˣ˪˩ ˸ˮ˥˸˟-55  .˶˦ˬ 

 ˢ˧˪˰˷˩ ,˫˧ˢ ˪˞ 'ˢ˦ˤˣ˶' ˸ˡ˶ˣˢ ˧ˡ˧ ˪˰ ,˫˧ˮˣ˷ ˫˧˵ˬˣ˰ˬ ˫˧ˬ ˸ˣˬ˧ˠˡ ˸ˣ˲˯˞ˮ ˸ˣ˧ˬ˧ˢ ˸ˣˮ˥˸˟11  ˢ˶˷˰ ˪˷ ˭˧˵˯˧ˮ ˧˵ˣ˟˵˟

 ˸˶˟˥) ˫˧˶˦˧˪GoFloˢˣˣ˪ˮ ˢ˦ˤˣ˶ˢ ˪˞ .˫˧˧ˣ˴˶ˢ ˫˧˵ˬˣ˰˟ ˢˮ˧˲˯ˢ ˨ˣ˸ˬ ˫˧˵ˣ˟˵˟ˢ ˸˶˧ˠ˯ˣ ,( ˷˩ˬ ˢˡ˧ˡˬ ˶˧CTD  ˡˡˣˬˢ

 ˢˮ˥˸˟ .˱˧˴˶ ˭˲ˣ˞˟ ˫˧˧˪˵˧˯˧˲ ˫˧ˮ˸˷ˬA  ˢˮ˥˸˟ˣB ˶˲˯ˬ ˫˧˥˵˪ˮ ) ˫˧˦˯˵cast = ,ˡˣˡ˶ ˦˯˵ˣ ˵ˣˬ˰ ˦˯˵ ,(ˢ˦ˤˣ˶ ˸ˡ˶ˣˢ ˧ˡ˩˟

ˢˮˣ˧˪˰ˢ ˫˧ˬˢ ˸ˡˣˬ˰˟ˣ ˢˮ˧˪˵ˣˬ˶˸ˢ ˟˧˟˯ ˸ˣˬ˧ˠˡ ˪˷ ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶ ˪˟˵˪.  ˵ˬˣ˰˷ ˭ˣˣ˧˩ ,ˡ˥˞ ˦˯˵ ˵˶ ˥˵˪ˮ ˸ˣˡˣˡ˶ ˸ˣˮ˥˸˟

 .˶˸ˣ˧ ˭˦˵ ˫˧ˬˢ˰˵ˬˣ ˢˬ˧ˠˡˢ ˢˮ˥˸ ˪˩˟ ˧˟˶ˬˢ  ˶ˠ˯ˮ ˭ˣ˸˥˸ˢ ˵ˣ˟˵˟ˢ ˢ˶˵ˬ ˪˩˟ˣ ˸˧˰˵˶˵ˢ ˵ˬˣ˰˟ ˧ˣ˪˸˫˧˶ˣ˲˯ ˫˧˶˦ˬ  ˪˰ˬ

 .˸˧˰˵˶˵ˢ 

˸ˣˡ˧ˡˬ ˪˷ (˪˧˲ˣ˶˲) ˱˧˴˶ ˧˩ˮ˞ ˨˸˥ ˰˴˟˸ˬ ˢˮ˥˸ ˪˩˟  ,˳˥˪ ,˸ˣ˥˧˪ˬ ,ˢ˶ˣ˦˶˲ˬ˦ˣ ˢ˧˴ˮ˯˶ˣ˞ˣ˪˲˶˧˷˩ˬ˟ CTD  ˪˷Sea-

Bird Electronics.  ˸ˣˬ˧ˠˡˢ ˫˧ˬ ˫˧˰ˣ˟˵ ˫˧˵ˬˣ˰˟ ˸ˣ˲˯˞ˮˢ˸ˡ˧ˡˬ ˨˶ˣ˴˪ ˫˧ˮˣ˷ ˫˧˵ˣ˟˵˟˪ ˸ˣ˵˪ˣ˥ˬ ) ˯ˬˣˬ ˭˴ˬ˥DO ,(pH ,

) ˸ˣ˧ˮ˧˪˵˪˞TA˫˧˦ˮ˧˧˶˦ˣˮ ,( ˫˧˯ˬˣˬ )3-4, PO4, Si(OH)1-
3, NO1-

2NO,( ) ˧˵˧˵˪˥ ˭ˬ˥˲POC,( ) ˪˧˲ˣ˶ˣ˪˩ ,˸ˣ˥˧˪ˬa-Chl(, 

ˣ˭ˣ˦˵ˮ˪˲ˣ˦˧˲ˢ ˸˧˧˯ˣ˪˩ˣ˞ ˸ˣˠ˪˲˸ˢ˦˵ˮ˪˲ˣ˦˧˲ˢ ˸˧˧˯ˣ˪˩ˣ˞ˣ ˪˧˲ˣ˶ˣ˪˩ ˸ˡ˧ˡˬ ˨˶ˣ˴˪ ˸ˣ˞ˬˠˣˡˢ ˭ˣˮ˧˯ . ˨˶ˣ˴˪ ˸ˣ˞ˬˠˣˡ ˰ˣ˟˧˵ˣ ,˭ˣ

 .˫˧˲ˣ˥ˢ ˧ˬ˟ ˵˯ˣ˰ˢ ˵˶˲˟ ˸ˣ˶˞ˣ˸ˬˢ ˸ˣ˦˧˷ˢ ˧˲˪ ˢˡ˟˰ˬ˟ ˸ˣ˷˰ˮ ˸ˣˡ˧ˡˬˢ .ˢˮ˧˲˯˟ ˣ˷˰ˮ ˯ˬˣˬ ˭˴ˬ˥ ˸ˡ˧ˡˬ 

.˸ˣˡ˧ˡˬˢ ˭˧˟ ˭ˬˤˢ ˷˶˲ˢ ˸˞ ˶ˣ˩ˤ˪ ˷˧ ˫˧ˮˣ˷ ˫˧˦˯˵ˬ ˣ˞ ˫˧ˮˣ˷ ˸ˣˬˣ˵ˬˬ ˫˧ˮˣ˸ˮˢ ˸˞ˣˣ˷ˢ˟ˣ ˫˪˷ ˫ˣ˧ ˸˩˶ˣ˞ ˢˠ˪˲ˢ ˪˩ 

˞˶ ˸ˣˮ˶˴˧ ˸ˡ˧ˡˬ ˨˶ˣ˴˪ ˫˧ˬ ˸ˣˬ˧ˠˡ ˡ˶˲ˮ˟ ˸ˣ˷˰ˮ ˫˧ˮˣ˧˪˰ˢ ˫˧ˬ˟ ˭ˣ˦˵ˮ˪˲ˣ˞ˣˤ ˸˯ˬ ˸ˡ˧ˡˬ˪ ˭ˣ˦˵ˮ˪˲ ˸˷˶ ˸ˣ˶˧˶ˠˣ ˸˧ˮˣ˷

.˸˧ˡˣ˰˧˧ ˢˠ˪˲ˢ˟ ˢ˷˰ˮ ˦ˮˬ˧ˡ˯ ˸ˣˡˣ˩˪ˬ ˪˷ ˷ˡ˥ˬ ˢ˟˴ˢˣ ˱ˣ˯˧˞ ˫ˠ .˫˧ˬˢ ˸ˡˣˬ˰ ˸ˬ˧ˠˡ˪ ˸˧˷ˡˣ˥ˢ ˢˠ˪˲ˢˢˬ 

 

] ˨˪ˢˬ˟ ˯ˮ˩˸ˢ˷ ˫˧ˮ˰ˡˬ ˪˷ ˢ˟˧˷˥ ˸ˣˣ˴ ˸˴˪ˬˢ ˧˲ ˪˰2008 ˧˧˵ˣ˞˟ ˫˧˵˯ˣ˰ˢ ˫˧ˮ˰ˡˬ ˸ˣ˥ˣˬ ˶ˣ˰˧˯) ˸ˣˡ˧ˡˬˢ ˞˷ˣˮ˟ ˢ˧˲˶ˠˣˮ
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˸˧ˮˣ˷˞˶ ˸ˣˮ˶˴˧ )tyPrimary Productivi (ï ) ˸˶˞ˣˬˢ ˢ˟˩˷ˢ ˧ˬ100 ˧˶˦ˬˢ(˫˧ˮˣ˧˪˰ˢ ˫  ˧˵ˣ˟˵˟ ˸ˣ˰˴ˬ˞˟ ˫˧ˬˠˡˮ

 ˫˧˵ˬˣ˰ˢˬˣ ˫˧ˢ ˧ˮ˲ˬ ˭˧˵˯˧ˮ20 ,40 ,60 ,80 x-100  .ˢ˩˷˥ˢ ˸ˣ˰˷˟ ,˫˧˶˦ˬ ˶˟˩ ˫˧ˬˣ˦˞ ˫˧˪˩˧ˬ˪ ˫˧ˬˢ ˫˧˶˟˰ˣˬ ˢ˶˧˯˟

˶ˣ˞˪ˣ , ˢˡ˟˰ˬ˟˯ˮ˩ˣˬ  ˪˩˧ˬ ˪˩˪ ˧˟˧˦˵˞ˣ˧ˡ˶ ˭ˬ˥˲ ˪˷ ˸ˣ˧˟˧˦˵˞˟0.04  ˧˶˧˵ˣ˶˵˧ˬC14  .˫˧ˬ ˪"ˬ˪ ˫˧˵˪ˣ˥ˬ ˵ˬˣ˰ ˪˩ˬ ˫˧ˬˢ

˟ ˢ˰˟˶˞˪ ˥˲ˮ˟ ˢ˶ˠˡˢ ˧˵ˣ˟˵250 ."˯˲˞ ˭ˬˤ˟" ˫˧ˬ˟ ˸ˣ˧˟˧˦˵˞ˢ ˸ˡ˧ˡˬ˪ ˢˬˠˣˡ + ˪"ˬ 

˫˧˪ ˸ˣ˶ˤ˥ˣˬ ˸ˣˮˬˣ˯ˬˢ ˫˧ˬˢ ˸ˣ˞ˬˠˣˡ ˢ˶ˠˡˢ ˧˵ˣ˟˵˟˟  ˨˷ˬ˪24  ˵ˬˣ˰˟ ˢ˧ˣ˴ˬ ˢˬˠˣˡ ˪˩˷ ˨˩ ˱ˣ˴ˬˬ ˸ˣ˧ˣ˪˸ ˭ˢ˷˩ ˸ˣ˰˷

˶ˣ˞˪ ˫ˣ˦˞ ˡ˥˞ ˢ˶ˠˡˢ ˵ˣ˟˵˟ ˣˮ˷˧ ˵ˬˣ˰ ˪˩˟ .ˢ˥˵˪ˮ ˣˮˬˬ )darkˡˬ˪ ˫˧˲ˣ˵˷ ˫˧˵ˣ˟˵˟ ˢ˷ˣ˪˷ˣ ,( ˸ˣˮ˶˴˧ˢ ˸ˡ˧

˸˧˦˦ˮ˧˯ˣ˦ˣ˲ˢ. 

ˢˡ˟˰ˬ˪ ˸ˣ˶ˤ˥ˣˬ ˸ˣ˞ˬˠˣˡˢ ,˸˶˥ˬ˪ ˟ˢ ˸ˣ˰˷ˢ˩˷˥,  ˫˧ˮˮˣ˯ˬ ˢ˶ˠˡˢ ˵ˣ˟˵˟ ˪˩ˬˣ50 ) ˶˦˪˧˲ ˧˟ˠ ˪˰ ˫˧ˬ ˪"ˬNC-45 .(

 ˫˧˶˦˪˧˲ˢ ˸ˣ˥˩ˣˮ˟ ˶ˣ˦˵˧˯ˡ˟ ˫˧˷˟ˣ˧ˬ ˨˷ˬ˪ ˸˧˶ˣ˪˩ ˢ˴ˬˣ˥ ˧ˡ˞24 ˸ˣ˰˷ ˢ˧˴˪˧˦ˮ˧˯ ˢˮˣˬ˟ ˫˧˞˶˵ˮ ˩"˥˞ˣ ˫˧˶˦˪˧˲˪ ˱˯ˣˮ˟ .

ˠˡˢ ˵ˣ˟˵˟ ˪˩ˬ ˸˥˵˪ˮ) ˫˧ˬ˟ ˸˧˪˪˩ˢ ˸ˣ˧˟˧˦˵˞ˣ˧ˡ˶ˢ ˸˞˧˶˵˪ ˫˧ˬ ˸ˬˠˣˡ ˢ˶added activity, AA .ˢ˧˴˪˧˦ˮ˧˯ˢ ˢˮˣˬ˟ ( 

 ˸ˮ˷˟2011  ˭˧˟ ˧ˣˮ˧˷ˢ ˪˰ ˨ˬ˸˯ˢ˟ ˶˧˷˩ˬˢ ˧ˡ˧ ˪˰ ˰˟˵ˮ ˢ˞˧˶˵ˢ ˨˷ˬˣ ,˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢ ˭ˣ˩ˬ˟ ˢ˧˴˪˧˦ˮ˧˯ˢ ˡˬ ˱˪˥ˣˢ

 ˫˧˞˸ˢ˪ˣ ˟ˣ˷˧˥ˢ ˸˥˯ˣˮ ˸˞ ˸ˣˮ˷˪ ˦˪˥ˣˢ ˨˩˪ ˱˯ˣˮ˟ .˸ˣ˟˵ˣ˰ ˸ˣ˞˧˶˵ ˧˸˷ ˸ˣˡˡˬˮˢ ˸ˣ˞˴ˣ˸˪ ˸ˣˬˡˣ˵ˢ ˫˧ˮ˷ˢ ˭ˬ ˸ˣ˞˴ˣ˸ˢ ˸˞

 .˸˰˩ ˸˦˧˷ˢˣ˷˧˥ ˟ ˸˧˥˩ˣˮˢ˸˩ˬ˸˯ˬ  ˢ˵ˡ˟ ˸ˣ˞˧˶˵ˢ ˶˲˯ˬ ˪˰(cpm) ) ˢ˵ˡ˪ ˨˶˰ˣˬˢ ˸ˣ˧ˣ˵˶˲˸ˢˢ ˶˲˯ˬ ˪˰ ˫ˣ˵ˬ˟(dpm 

 .˸ˣ˞˴ˣ˸ˢ ˸ˣˮ˧ˬ˞˟ ˰ˠˣ˲˷ ˶˸˧ ˪ˣ˧˩ˬ ˰ˮˬ˧ˢ˪ ˧ˡ˩ ˸˞ˤˣ 

ˢˮˣˬ˟ ˸ˣ˞˧˶˵ˢ ˶˲˯ˬ )cpm( ˷ˬ˷ˬ ˦˧˲ˢ ˧ˡ˧ ˪˰ ˭ˬ˥˲ˢ ˸˦˧˪˵ ˟ˣ˷˧˥˪:ˢ˞˟ˢ ˢ˥˯ˣˮˢ ˧˲˪ ˢ˶ˠˡˢ ˵ˣ˟˵˟ ˪˩˟ ˭ˣ˦˵ˮ˪˲ˣ 
)}(AA)/Volume(AA)*(CPM(filtered)) *25008} /{Volume(dark)CPM-(sample)={(CPM/day]3[mgC/m 
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:ˣˤ ˢ˥˯ˣˮ˟ 

(sample)CPM- ˢ˶ˠˡˢˢ ˧˵ˣ˟˵˟ˬ ˫˧ˬ ˣˮˮˣ˯ ˣ˧˪˰ ˶˦˪˧˲ˢ ˪˷ ˸ˣ˧˟˧˦˵˞ˢ 

(dark)CPM- ˬ ˨˷˥ˣˬ ˵ˣ˟˵˟˟ ˢ˶ˠˡˢˢˬ ˶˦˪˧˲ˢ ˪˷ ˸ˣ˧˟˧˦˵˞ˢ˵ˬˣ˰ ˣ˸ˣ˞ 

(AA)CPM- ˢ˶ˠˡˢˢ ˵ˣ˟˵˟ˬ ˫˧ˬ˟ ˸˧˪˪˩ˢ ˸ˣ˧˟˧˦˵˞ˢ 

)filtered(Volume- ˶˦˪˧˲ˢ ˧˟ˠ ˪˰ ˭ˮˣ˯ ˶˷˞ ,ˢ˶ˠˡˢˢ ˵ˣ˟˵˟ˬ ˫˧ˬˢ ˥˲ˮ )50ml( 

(AA)Volume-  ˟ˣ˶˪) ˢ˶ˠˡˢˢ ˵ˣ˟˵˟˟ ˸ˣ˧˟˧˦˵˞ˢ ˸˵ˡ˟ˮ ˣ˟ ˫˧ˬˢ ˥˲ˮlm250( 

 ˶˲˯ˬˢ25008  ˭ˡˬˣ˞ ˢˣˣˢˬˤˣ˩˧˶˪ ˭ˬ˥˲ˢ (˟˵ˣ˰ˬ ˶˦ˬ˪ ˠ"ˬ)  ˧ˬ˟.˫˧ 

 

˧˵˧˵˪˥ ˭ˬ˥˲ )POC (ï  ˫˧ˬˢ ˸ˡˣˬ˰ˬ ˸ˣ˞ˬˠˣˡ˲˯˞ˮ˸ˣ ˭˧˵˯˧ˮ ˧˵ˣ˟˵˟˟ ˢ˦ˤˣ˶ˢˬ ˮˮˣ˯ˬˣ˸ˣ  ˸˷˶ ˨˶ˡ200µm ˬ˪˧ ˫˧˪˩

 ˥˲ˮ˟6  ˫˧˶˦˪˧˲ ˧˟ˠ ˪˰ ˫˧ˬˢ ˫˧ˮˮˣ˯ˬ ˢˠ˪˲ˢˢ ˸˶˥ˬ˪ .˫˧˶˦˧˪GF/F  ˪˷ ˢ˶ˣ˦˶˲ˬ˦˟ ˡ˰ˣˬ ˡˣ˰˟ˬ ˣˬˬˣ˥ ˶˷˞450  ˸ˣ˪˰ˬ

˪ .˭ˬ˥˲ˬ ˫˧˧˵ˮ ˣ˧ˢ˧˷ ˸ˮˬ ˪˰ ,˸ˣ˥˲˪ ˸ˣ˰˷ ˰˟˶˞ ˨˷ˬ˪ ˪˷ ˢ˶ˣ˦˶˲ˬ˦˟ ˷˟ˣ˧ˬˣ ˧˶˦˲ ˸˥˪˴˟ ˶ˬ˷ˮ ˶˦˪˧˲ ˪˩ ˭ˣˮ˧˯ˢ ˶˥˞60 

 ˨˷ˬ˪ ˸ˣ˪˰ˬ24 .ˢˤ˧˪ˮ˞˪ ˡ˰ ˷˟˧ ˫ˣ˵ˬ˟ ˫˧ˮ˯˥ˣ˞ˬ ˫˧˷˟˧ˢ ˫˧˶˦˪˧˲ˢ .˸ˣ˥˲˪ ˸ˣ˰˷ 

ˡ˧ˡˬ˫˧˶˦˪˧˲˟ ˭ˬ˥˲ˢ ˸˪ˣ˩˸ ˸  ˶˧˷˩ˬ˟ ˸˧˷˰ˮTotal Organic Carbon analyzer  ˸˶˟˥ ˪˷Shimadzu Instruments,  ˣ˟

˥ˬ ˢˬˠˣˡ˟ ˧ˣ˴ˬˢ ˭ˬ˥˲ˢ) ˢˢˣ˟ˠ ˢ˶ˣ˦˶˲ˬ˦˟ ˭˴ˬˣ980-900 ˣˡ ˭ˬ˥˲ ˸˶˧˴˧˪ (˸ˣ˪˰ˬ-) ˧ˮ˴ˬ˥2CO(ˣˡˢ ˭ˬ˥˲ˢ .- ˧ˮ˴ˬ˥  ˞˷˧ˮ

˭˴ˬ˥ ˧ˡ˧ ˪˰  ˧˞˪ˠ˪IR  ˸ˣˬ˩˟ ˭ˬ˥˲ ˫˧˪˧˩ˬˢ ˫˧˶˩ˣ˯ ˫˧˷ˬ˷ˬ ˪ˣ˧˩ ˨˶ˣ˴˪ .˭ˬ˥˲ˢ ˸ˣˬ˩˪ ˧˪ˮˣ˴˶ˣ˲ˣ˶˲ ˣ˥˦˧˷ ˶˷˞ ˸ˣ˞ ˶˴ˣ˧ˣ

.ˢ˰ˣˡ˧ 

 

:˭ˣ˦˵ˮ˪˲ˣ˦˧˲ ˧˞˸ ˸˶˧˲˯ ˶˧˲˯˸ ˧˞˸ ˭ˣ˦˵ˮ˪˲ˣ˦˧˲ ˵ˡ˧˧˥ˣ˫˧ ˫˧˲ˣ˶˦ˣ˶˦ˢ ˸˰˴˟˸ˬ ˶˧˷˩ˬ˟Becton Dickinson LSRII 

flow cytometer  ,ˡ˧ˣ˴ˬ ˫ˠˣˡ˟ ˪˰˟ ˢ˵ˣ˲˸ ˢˢˣ˟ˠ )high throughput sampler ,(ˢ ˸ˡ˧˥˧˟-flow-cytometry  ˸ˣ˧˸˷˸ ˸˵˪˥ˬ˟

˭ˣ˧ˮ˩˦˟ ˢ˯ˡˮˢˢˣ ˫˧˧˥ˢ ˧˰ˡˬ ˪˷ ,ˡ ˪˷ ˢ˪ˣˢ˧ˮ˟"˵˶˟ ˸˶˲˞ ˶. ˧˞˸ ˧˲˭ˣ˦˵ˮ˪˲ˣ˦ ˣˡˡˬˮ ˸ˣ˞ˬˠˣˡ˟ ˫˧ˬ ˪˷ 250ml ˡ˥˧ ˫˰ 

1.0mm  ˫˧ˤˣ˶˥ ˫˧˦˦ˮ˧˯ ˫˧˶˧˰ˤ )synthetic beads.( ˧˞˸ ˫˧˵ˡ˧˧˥ ˣˡˡˬˮ ˸ˣ˞ˬˠˣˡ˟ ˫˧ˬ ˪˷ 150ml ˶˷˞ ˣ˰˟˴ˮ ˰˟˴˟ 

˸ˣ˴ˬˣ˥˪ ˭˧˰˶ˠ )SYBER green(.  ,˸˶˟˷ˮ ,ˡ˶˲ˮ˟ ˞˸ ˪˩˟ ˸˰ˠˣ˲ˢ ˶ˤ˧˧˪ ˭˶˵ ˪ˣˬ ˸˧˶˞ˮ˧ˬ˪ ˢˬ˧˶ˤ˟ ˸˶˟ˣ˰ ˫˧ˬˢ ˸ˬˠˣˡ

˪˰ ˰ˡ˧ˬ ˫˧˵˲˯ˬˢ ˫˧ˮ˷˧˧˥  ˧ˡ˧ ˪˰ ˸˦˪˵ˮˣ  ˢ˧˴˦ˮˬˠ˧˲ ˸ˣ˪˰˟ ˸ˣ˧˯ˣ˪˩ˣ˞ ˫˧ˮ˧˧˲˞ˬˢ ˪ˠ ˧˩˶ˣ˞˟ ˢ˰˧˪˟ ˭˩ˣ ,ˣ˸˶ˣ˴ˣ ˞˸ˢ ˪ˡˣˠ

.ˣˤˬ ˣˤ ˢˮˣ˷  ˫˧ˮ˧ˬˢˬ ˢ˧˶˦˵˟ˣˮ˞˧˴ˣ ,˫˧˲ˣ˶˦ˣ˶˦ˢ ˫˧˵ˡ˧˧˥ ,˫˧˦ˣ˧˶˵ˣ˞˞ ˫˧˞˸ ˫˧˶˲˯ˮ ˶ˣ˦˧ˮˢ ˸˧ˮ˩ˣ˸˟Synechococcus x- 

Prochlorococcus. 

 

 ˸ˡˣˬ˰ ˪˷ ˫˧ˮˣ˧˪˰ˢ ˫˧˶˦ˬ ˢ˞ˬ˟ ˭ˣ˦˵ˮ˪˲ˣ˞ˣˤ ˧ˤˣ˩˧˶ ˶ˣ˦˧ˮ˫˧ˬˢ˸ˣˬ˧ˠˡ :  ˭ˣ˦˵ˮ˪˲ˣ˞ˣˤ˸ˣ˲˯˞ˮ  ˢ˶˧˯ ˨ˣ˸ˬ ˷ˡˣ˥˪ ˸˥˞

 ˪˷ ˧˪ˬ˧ˮ˧ˬ ˫˧ˬ ˵ˬˣ˰ ˪˰ˬ .˵ˣˬ˰ˢ ˫˧˟300 " ˸˶ˠ˯ˬ˪ ˸˶˟ˣ˥ˬ) ˢ˪ˣ˲˩ ˭ˣ˦˵ˮ˪˲ ˸˷˶ ˸˶˧˶ˠ˟ ˫˧˪˧˥˸ˬ ˫˧˶˦ˬBongo ˪ˡˣˠ˟ ("

 ˪˷ ˶ˣ˥200mm ˪˷ ˵ˬˣ˰˪ ˸ˡ˶ˣˬ ˸˷˶ˢ .100 ˡ˰ ˫˧ˬˢ ˸ˡˣˬ˰ ˪˷ ˰ˣ˴˧ˬ ˢ˷˰ˮ˷ ˨˩ ,˦ˣ˧˷ ˧ˡ˩ ˨ˣ˸ ˢ˪˰ˣˬˣ ˫˧˶˦ˬ  ˪˷ ˵ˬˣ˰˪

100  ˭ˣ˦˵ˮ˪˲ˢ ˸ˣ˧ˣˬ˩ ˸˞ ˶˧ˬˢ˪ ˢ˧ˢ˧ ˭˸˧ˮ˷ ˧ˡ˩˟ ˸˷˶ˢ ˨˶ˡ ˸˶˟ˣ˰ˢ ˫˧ˬˢ ˸ˣˬ˩ ˸˞ ˡˡˣˬˢ ˱˦˷ ˡˬ ˶˟ˣ˥ˬ ˸˶ˠ˯ˬ˪ .˶˦ˬ

 ˰˯ˬ ˪˩˟ .˥˲ˮ ˸ˡ˧˥˧˟ ˤˣ˩˧˶˪ ˸ˣ˲˯˞ˮˢˢˬ˧ˠˡ .ˢ˶˧˶ˠˢ ˪˰ ˸ˣ˶ˤ˥ ˷ˣ˪˷ ˸ˣ˷˰ˮ 

 ˫˧˪ˡˠ˟ ˸ˣˬ˧ˠˡ ˸˸˪ ˢˮˣ˪ˣ˵ ˸ˣ˰˴ˬ˞˟ ˸ˣˬ˧ˠˡˢ ˸ˣ˵˪ˣ˥ˬ ˢˡ˟˰ˬ˟200mm, 500mm, 1000mm ˪˰ ˸ˮˮˣ˯ˬ ˢˬ˧ˠˡ ˸˸ ˪˩ .

 ˶˦˪˧˲ ˧˟ˠGF/F  ˪˷ ˢ˶ˣ˦˶˲ˬ˦˟ ˢ˲˧˶˷ ˷˞˶ˬ ˶˟˰ ˶˷˞450 °C ˢ˶ˣ˦˶˲ˬ˦˟ ˷ˣ˟˧˧ ˶ˣˮ˸˟ ˷˟ˣ˧ˬ ˶˦˪˧˲ ˪˩ ˤ˞ˣ ,60°C 

'˲ˬ˦˟ ˢ˲˧˶˷˪ ˶˟˰ˣˬ ˤ˞ˣ ˶˦˪˧˲ ˪˩ ˪˵˷ˮ ˷ˣ˟˧˧ˢ ˶˥˞˪ .˫˧ˬ˧ ˢ˷ˣ˪˷ ˨˷ˬ˪ ˪˷  450 °C ˨˷ˬ˪4  ˪˷ ˫˧˪˵˷ˬˢ ˷˶˲ˢ .˸ˣ˰˷

˧˶˷ˢ ˧˶˥˞ˣ ˧ˮ˲˪ ˶˦˪˧˲ˢ) ˢ˯ˬˣ˧˟˪ ˡˡˬ ˢˣˣˢˬ ˢ˲ash-free dry weight.( 

 

˦ˮˬ˧ˡ˯ ˸ˣˡˣ˩˪ˬ ˸ˣ˰˴ˬ˞˟ ˧˵˧˵˪˥ ˶ˬˣ˥ ˶˥˞ ˟˵˰ˬ ˸ˡˣˬ˰˟ ˧˵˧˵˪˥ ˶ˬˣ˥ ˸ˬ˧ˠˡ˪ ˦ˮˬ˧ˡ˯ ˸ˣˡˣ˩˪ˬ ˪˷ ˢ˟˴ˢˣ ˱ˣ˯˧˞ :

 ˫˧˧˸ˮ˷˟ .˸˧˶˟˰ˢ ˢ˦˧˯˶˟˧ˮˣ˞˟ ˳˶˞ˢ ˶ˣˡ˩ ˧˰ˡˬ˪ ˭ˣ˩ˬˢˬ ˭˧˧˦˷˲˶ˣ˦ ˧ˡ˰ ˶"ˡ ˫˰ ˱ˣ˸˧˷˟ ˸˧ˡˣ˰˧˧ ˢˠ˪˲ˢ˟ ˢ˷˰ˮ ˫˧ˬˢ

ˮˣ˷˞˶ˢ) ˸ˣ2015-16 .˫˧˧ˮ˧˧˲ˣ˞ˢ ˫˧˩˶˰ˢˣ ˸˩˶˰ˬˢ ˭ˣ˧˲˧˞ ˨˶ˣ˴˪ ,˷ˡ˥ˬ ˣ˟˴ˣˢˣ ˸ˣˡˣ˩˪ˬˢ ˣ˲˯˞ˮ ˢ˟ ˸˧˷ˡˣ˥ ˢˠ˪˲ˢ ˢ˸˷˰ˮ (

ˡ ˵˶˲˟ ˸ˣˮˣ˸ˮ ˢˡˣ˟˰ˢ ˸ˣ˦˧˷ .˫˧˷ˡˣ˥ ˢ˷ˣ˪˷˪ ˸˥˞ ,˶˸ˣ˧ ˢ˩ˣˬˮ ˸ˣ˶˧ˡ˸˟ ˸ˣˠ˪˲ˢˢ ˸ˣ˷˰ˮ ˤ˞ˬ7. 
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.ˡ1 .ˣ˥˧˪ˬˣ ˢ˶ˣ˦˶˲ˬ˦ ˸ 

 

˞ˣ˪˲ˣ ˸ˣ˥˧˪ˬ ,ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˫˧˲˧˴˶ ˫˧˪˧˲ˣ˶˲ ˶˧˷˩ˬ ˧ˡ˧ ˪˰ ˫˧ˡˡˬˮ ˫˧ˬˢ ˸ˡˣˬ˰˟ ˢ˧˴ˮ˯˶ˣCTD  ˶ˣ˦˧ˮˢ ˸ˣˠ˪˲ˢ˟

 ˫˧ˬˢ ˸ˡˣˬ˰ ˢˮ˟ˬ˟ ˧˸ˮˣ˰ˢ ˧ˣˮ˧˷ˢ ˸˞ ˫˧˞˶ˬ ˢ˪˞ ˫˧ˮˣ˸ˮ .˸ˣ˧˷ˡˣ˥ˢ˟ ˸ˣ˥˸˲˸ˢ ˶˥˞ ˟ˣ˵˰˪ ˭˸˧ˮ ˫˸˶ˤ˰˟ˣ ,ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶

˱˶ˣ˥ˢ˷ ˪˩˩ ˟ˣ˟˶˰ˢ ˞ ˦˟ˬ .˳˧˵˟ˣ ˟˧˟˞˟ ˸ˣˬˬ˥˸ˢˢ ˫˰ ˫˧ˬˢ ˸ˡˣˬ˰ ˪˷ ˟˩ˣ˷ˬˢ ˢˮ˟ˬˢ ˸˶ˤ˥ˣ ,˫ˡ˵˸ˬ ˭˸˧ˮ ˶˸ˣ˧ ˥ˣˣ˦ ˨ˣ˶

) ˢ˦ˤˣ˶ˢ ˪˰˷ ˫˧ˬˢ ˸ˬ˧ˠˡ ˧˵ˣ˟˵˟ ˸˶˧ˠ˯ ˸˰˟ ˣˬ˷˶ˮ˷ ˧˲˩ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˢ˪˞ ˫˧ˡˡˬ ˪˷ ˸˧ˮ˦˶˲ ˢ˶˧˵˯ ˧ˡ˧ ˪˰rosette (

ˢ ˶˧˷˩ˬ ˶˟ˣ˥ˬ ˢ˧˪˞-CTD ˸ˣ˷˰ˮ˷ ˸ˣ˧ˮ˦˶˲ˢ ˸ˣ˥˧˪ˬˢ ˸ˣˡ˧ˡˬ˟ ˷ˣˬ˧˷ ˪˪˩ ˨˶ˡ˟ ˢ˷˰ˮ ˫˧ˮ˷ˢ ˭˧˟ ˣˤ ˢ˞ˣˣ˷ˢ ˨˶ˣ˴˪ .

.˫˧ˬˢ ˸ˣ˞ˬˠˣˡ ˪˰ ˢˡ˟˰ˬ˟ 

˷˩ˬˢ ˶˧-CTD   ˢ˷˰ˮ ˭ˣ˶˥˞ˢ ˪ˣ˧˩ˢ .˭˶˴˧˧ˢ ˸ˣ˞˶ˣˢ ˧˲ ˪˰ ˢ˶˟˥˟ ˪˧ˣ˩ˬ ˶˟ˬ˦˲˯˟2017. 

 ˢˮ˥˸˪ ˢˠ˪˲ˢB ˷ˡˣ˥˟ ˢˮ˷ˢ ˢ˰˴˟˸ˢ ,˭ˡ˶˧˟˷ ˢ˟˵˰˟ ˶˵˥ˬˢ ˸ˮ˥˸ˬ ˫˧ˮ˰ˡˬ ˫˰ ˱ˣ˸˧˷˟ ,˶˟ˬ˦˲˯ .ˡ˟˪˟ 

 

] ˸ˮ˷˟2008 ,˸˰˟ ˷ˢ ˶˧˷˩ˬ-CTD  ˥˪˷ˮ˧˞ˬ ˫˧˷ˡˣ˥ˢ ˸ˣˠ˪˲ˢ˟ ˢ˷˰ˮ ,˪ˣ˧˩ˣ ˪ˣ˲˧˦˪-˧ˮˣ˧- ˧˪ˣ˧2008 ˬ˧˷ ˶˧˷˩ˬ˟ ˷ˣ

 ˪˷ ˵ˬˣ˰ ˠˣ˶˧ˡ ˣ˪ ˶˷˞ ˧˲ˣ˪˥600  ˞˪ ˭ˢ˟ ˸ˣ˶˥˞ ˸ˣˡ˧ˡˬ ˣˬ˩ ,˭ˢˣ ˢˤ ˵ˬˣ˰˪ ˨˩˧˲˪ ˸ˣ˪˟ˠˣˬ ˢ˪˞ ˫˧˷ˡˣ˥ ˸ˣˡ˧ˡˬ .ˡ˟˪˟ ˫˧˶˦ˬ

˪ ˫ˣˠ˧ˡˢ ˵ˬˣ˰ ˰˧ˠˢ- 700  ˢˮ˥˸˟ 'ˬA.˫˧ˬˢ ˸ˡˣˬ˰˟ ˫˧˦ˮ˧˧˶˦ˣˮ ˪˷ ˫˧˶ˠ˞ˬˢ ˪ˡˣˠ ˸˩˶˰ˢ˟ ˸ˣ˪ˣ˪˩ ˭ˮ˧˞ ,[  

 

 

ˢ˶ˣ˦˶˲ˬ˦ 

˥ˢ ˸ˮˣ˰˟ ˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ ˪˷ ˢ˵˧ˬ˞ˮ˧ˡ˟ ˧ˤ˩˶ˬ ˫˶ˣˠ ˞ˣˢ ,ˢ˶˲˯ˣˬ˦˞ˢ ˫˰ ˰ˠˬ˟ ,ˢ˪˰ˬ˪ˬ ˫˧ˬˢ ˶ˣ˶˧˵ ˟˵˰ ˱˶ˣ

 .˳˶˲ˬ˟ ˸˧ˠˣ˪ˣ˵˞ˢ ˸˩˶˰ˬˢˢˮ˷ˢ ˩ ˪˷ ˧˟˶ˬ ˵ˬˣ˰˪ ˰˧ˠˢ ˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ˣ ˟˶ ˢ˧ˢ ˞˪ ˫˧ˢ ˧ˮ˲ ˶ˣ˶˧˵- 320  ,˫˧˶˦ˬ

.˶˞ˣ˶˟˲ ˷ˡˣ˥˟ ˶˟˩ ˶˴˰ˮ ˟ˣ˟˶˰ˢ ˨˧˪ˢ˸ ˨˞ ,˶˞ˣ˶˟˲ ˰˴ˬ˞ ˸˞˶˵˪ 

˸ˢ ˢˮ˷ˢ ˱˶ˣ˥ˢ ˸˪˧˥˸˟ .˶˞ˣ˶˟˲ ˷ˡˣ˥˟ ˫˧ˢ ˧ˮ˲ ˸ˣˬˬ˥˸ˢ ˟˵˰ ˶˴˰ˮ ˨˞ ,˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ ˪˥ˢˣ ˫˧ˮˣ˧˪˰ˢ ˫˧ˬˢ ˣ˶˶˵

) ˶˞ˣ˶˟˲ ˷ˡˣ˥ ˸ˠ˪˲ˢ˟13.2.2018˟ ˡˡˬˮ (-CTD  ˵ˬˣ˰˟ ˢˮ˧˪˵ˣˬ˶˸ˢ ˠˠ ˣ˟ ˢ˶ˣ˦˶˲ˬ˦ ˪˧˲ˣ˶˲319  ˪˧˲ˣ˶˲ ,˸˞ˤ ˫˰ .˶˦ˬ

ˢ˞˶ˮ ˨˩ˬ .˪˧˰˲ ˢ˧ˢ ˞˪ ˶˟˩ ˟ˣ˟˶˰ˢ ˶˟˩ ˢˤ ˨˧˶˞˸˟ ˧˩ ˢ˞˶ˬ ˢ˧˴ˮ˯˶ˣ˞ˣ˪˲ˢ  ˟ˣ˟˶˰˪ ˫˶ˠ ˱˶ˣ˥ˢ ˸˪˧˥˸˟ ˶˧ˢˬ ˶ˣ˶˧˵ ˧˩

 ˢ˶ˣ˦˶˲ˬ˦ˢ ˪˧˲ˣ˶˲ˬ ˫ˠ ˫˧ˬˢ ˸ˡˣˬ˰ ˪˷ ˟˟˶ˣ˰ˬˢ ˢˮ˟ˬˢ ˫˪˰ˮ ˶˟˩ ˳˶ˬ ˷ˡˣ˥ ˸ˠ˪˲ˢ˟ .˶˞ˣ˶˟˲ ˸˪˧˥˸˟ ˧ˮˣˮ˧˟ ˵ˬˣ˰˪ ˶˴˵

ˡ ˶ˣ˧˞)1  .( 

 ,˶˞ˣ˶˟˲ ˷ˡˣ˥˟ ˢ˩ˣˬˮˢ ˫˧ˢ ˧ˮ˲ ˸˶ˣ˦˶˲ˬ˦21.95  ˸ˬˣ˰˪)  ˸ˣ˪˰ˬ21.2 ˬ ˶˸ˣ˧˪ ˟ˣ˟˶˰ˢ ˰˧ˠˢ ˢ˟ ,˸ˬˡˣ˵ˢ ˢˮ˷˟- 500 

 ˢ˶ˣ˦˶˲ˬ˦ˢ ˢ˸˧ˢ ˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ˣ (˫˧˶˦ˬ21.1  .˸ˣ˪˰ˬ 

 ˢˮ˥˸˟ ˫˧ˢ ˧ˮ˲˟ ˢˡˡˬˮ ˶˷˞ ˸˧˟˶ˬˢ ˢ˶ˣ˦˶˲ˬ˦ˢA  ˢ˸˧ˢ28  ˶˷˞ˬ ˶˸ˣ˧ ˧˴˥ˣ ˢ˪˰ˬ˟ ˢˣ˟ˠ ,˦˯ˣˠˣ˞ ˷ˡˣ˥˟ ˸ˣ˪˰ˬ

 ˪˷ ˸˧˟˶ˬ ˢ˶ˣ˦˶˲ˬ˦ ˫˧ˢ ˧ˮ˲˟ ˢˡˡˬˮ ˫˧ˠˡˢ ˧˟ˣ˪˩ ˸ˮ˥˸˟ .˸ˬˡˣ˵ˢ ˢˮ˷˟27.5 ˡ˵ˣˬ ˶˵ˣ˟ ˸˰˷˟ ,˦˯ˣˠˣ˞ ˷ˡˣ˥˟ ˸ˣ˪˰ˬ ˸ˬ

 ˢˮ˥˸˟ ˶˷˞ˬ ˶˸ˣ˧A .˸ˬˡˣ˵ˢ ˢˮ˷˟ ˢˡˡˬˮ˷ ˣˤˬ ˸ˣ˪˰ˬ ˧˸˷˟ ˢˢˣ˟ˠ ˣˤ ˢ˶ˣ˦˶˲ˬ˦ . 

 

]ˢ ˶˧˷˩ˬ˟˷ ˢ˶ˣ˦˶˲ˬ˦ˢ ˭˷˧˧˥ ˵ˣ˧ˡ-CTD 0.001  ˡ˰ ˪˷ ˢ˧˧˦˯ ˫˰ ,ˢ˪˰ˬ0.002  ˸˧ˮ˩˸ ˷ˣˬ˧˷˟˷ ˶˧˷˩ˬˢ .ˢˮ˷˟ ˸ˣ˪˰ˬ

˦˧ˮˢˣ˞˟ ˪˧˧ˣ˩ ˶ˣ ˦˯ˣˠ2013  ˶˟ˣ˦˵ˣ˞˟ ,2015ˣ , ˶˟ˬ˦˲˯˟ ˢˮˣ˶˥˞˪2017.[ 



 

115 

 

 

 

 
ˡ ˶ˣ˧˞1ˢˡˡˬˮ˷ ˧˲˩ ˫˧ˬˢ ˸ˡˣˬ˰ ˸˶ˣ˦˶˲ˬ˦ : ˢ ˶˧˷˩ˬ˟-CTD  ˢˮ˥˸ .˸ˣ˧˷ˡˣ˥ˢ ˶ˣ˦˧ˮˢ ˸ˣˠ˪˲ˢ˟B  ˢ˵ˣˬ˰ˢˣ ˸˧ˬˣ˶ˡˢ ˞˧ˢ

˶˸ˣ˧˟ <)800 ('ˬ .˶˟ˬ˦˲˯ ˷ˡˣ˥˟ ˢˮ˷ˢ ˢˬˠˡˮˣ  ˢˮ˥˸A  ˫˧˶˴ˬ/˭ˡ˶˧/˪˞˶˷˧ ˪˷ ˫˧ˬˢ ˪ˣ˟ˠ˟ ˸˞˴ˬˮ<)700 ('ˬ ˢˮ˥˸ˣ ,FF  ˱ˣ˥˟

˩ ˪˷ ˵ˬˣ˰˟ ˧ˮˣ˲˴ˢ-50  .˫˧˶˦ˬ 

Figure D1: Temperature profiles measured using a CTD during the monthly monitoring cruises. Station B is 

the southernmost and deepest (>800m) and was sampled in September. Station A is on the 

Israeli/Jordanian/Egyptian border (>700m), and the Fish Farms station is close to the northern shore of the 

Gulf at ca. 50 meters depth.  
 

˟ˣ˟˶˰ˢ ˧˶ˣˤ˥ˬ˪ ˫˶ˣˠˢ ˞ˣˢ ˱˶ˣ˥ˢ ˧˷ˡˣ˥˟ ˫˧ˬˢ ˶ˣ˶˧˵- ˪˩˟ ˟˦˧ˢ ˸˶˩˧ˮ ˣˤ ˸ˣ˧˶ˣˤ˥ˬ .˫˧ˬˢ ˸ˡˣˬ˰˟ ˫˧˧ˮ˧˧˲ˣ˞ˢ ˟ˣ˩˷

˧ˮ˷ˢ ˶˷˞˩ ,˶ˣ˦˧ˮˢ ˸ˣˮ˷ ˫ˣ ˟ˣ˟˶˰ˢ ˫ˣ˧˯ .˟ˣ˟˶˰ˢ ˨˷ˬˣ ˵ˬˣ˰˟ ˫ˠ ˨˩ˣ ˫˧ˢ ˧ˮ˲ ˪˷ ˶ˣ˶˧˵ˢ ˸ˡ˧ˬ˟ ˸ˣ˪ˡ˟ˮ ˟ˣ˩˷ˢ ˸˪˧˥˸

) ˫ˣ˶ˡˬ ˶˸ˣ˧ ˫˧ˬ˥ ˫˧ˬ ˸˶˧ˡ˥ ˧ˡ˧ ˪˰ ˢ˞˶ˮˢ ˪˩˩ ˫˶ˠˮBiton & Gildor, 2011 .( 

 ˤ˞ˬ ,˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˪˷ ˢ˶˧ˡ˯ˢ ˢ˸ˣ˪˧˰˲ ˸˲ˣ˵˸ ˨˷ˬ˟2004 ˸˧˰˵˶˵˪ ˡ˰ ˫˧ˬˢ ˸ˡˣˬ˰ ˢ˟˟˶ˣ˰ ˭ˢ˟ ˫˧ˮ˷ ˷ˣ˪˷ ˣˡ˰ˣ˸ ,

 ˢˮ˥˸˟ ˫˧ˢA ˫˧ˮ˷ˢ :2007 ,2008 x- 2012 ˡ ˶ˣ˧˞)2˪˷ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ ˶˥˞˪ .(  ˸ˮ˷2012  ˟ˣ˟˶˰ ˪˷ ˫˧ˮ˷ ˷ˣ˪˷ ˣ˧ˢ

˩ ˡ˰ ,ˡˣˡ˶- 300 ˩ ˪˷ ˧ˮˣˮ˧˟ ˵ˬˣ˰˪ ˫ˡ˵ˣˬ ˟ˣ˟˶˰ ˢ˧ˢ ˭ˢ˟ ˫˧˧˸ˮ˷ ˭ˢ˧˶˥˞ˣ ,˫˧˶˦ˬ- 500  .ˡ˟˪˟ ˶˴˵ ˭ˬˤ ˨˷ˬˮ ˶˷˞ ˫˧˶˦ˬ

 ,˸˧˯˥˧ ˡˣˡ˶ ˢ˧ˢ ˟ˣ˷ ˢˮ˷ˢ ˟ˣ˟˶˰ˢ320 ˮˣ˧˪˰ˢ ˫˧ˬ˟ ˸ˣˡˡˬˮˢ ˸ˣ˶ˣ˦˶˲ˬ˦ˢˣ ,˫˧˶˦ˬ.˸ˬˡˣ˵ˢ ˢˮ˷˟ ˶˷˞ˬ ˸ˣˢˣ˟ˠ ˣ˧ˢ ˫˧ 

˦˪ ˦˟ˬ˟ ˸ˮ˷ ˤ˞ˬ ,˶˸ˣ˧ ˨ˣ˶˞ ˥ˣˣ2000 )ˣ˶˲ ˸˶ˠ˯ˬ˟ ˣ˲˯˞ˮ ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸˪ ˫˧ˬˡˣ˵ˢ ˫˧ˮˣ˸ˮ ˦˵˧"˪˷ˢ ˵˶˞˲˫ˣ"  ˫˧˞˟ˣˬˣ

˶ˤ˪ .˟ '˲ˣ˶˲ˣ ˤ˶˞ .˧ '˲ˣ˶˲ˢ ˪˷ ˫˸ˣ˟˧ˡ˞˟ ˸ˮ˷˟ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ ˶˥˞˪ ˫ˠ ˫ˬ˥˸ˢ˪ ˫˧˲˧˯ˣˬ ˵ˬˣ˰ˢ ˧ˬ˷ ˢ˞˶ˮ ,(2012 ˢ˞˴ˣ˸˩ .

ˣ˦˶˲ˬ˦ ˧˧ˣˮ˧˷ ˫˧˶˩˧ˮ ,˸ˣˮˣ˶˥˞ˢ ˫˧˧˸ˮ˷˟ ˟ˣ˟˶˰ˢˬ ,˫˧˪ˣˡˠˢ ˫˧˵ˬˣ˰˟ ˫˧˩˰ˣˡ ˢ˪˞ ˨˞ ,˫˧ˡˣˡ˶ˢ ˫˧˵ˬˣ˰˟ ˡ˰ˣˬ ˧˶˴˵ ˢ˶600 

ˡ ˶ˣ˧˞) ˵ˬˣ˰ˢ ˧ˬ ˪˷ ˸˩˷ˬ˸ˬ ˸ˣˬˬ˥˸ˢ ˸˶˩˧ˮ ˫˷ˣ ,ˢ˦ˬˣ ˶˦ˬ3.( 
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 ˶ˣ˧˞ˡ2 : ˧˧ˣˮ˧˷ ˢˮ˥˸˟ ˢ˶ˣ˦˶˲ˬ˦A  ˶˞ˣˮ˧ ˤ˞ˬ2004.  .ˢˡ˧ˡˬˢ ˵ˬˣ˰ ˸˞ ˸ˣˠ˴˧˧ˬ ˸ˣ˶ˣ˥˷ˢ ˸ˣˡˣ˵ˮˢ 

Figure D2: Changes in water temperature at Station A since 2004. Black dots represent the sampling depths.  

 

 
 ˶ˣ˧˞3l : ˧˧ˣˮ˧˷ˢ˶ˣ˦˶˲ˬ˦  ˫˧˵ˬˣ˰˟) ˵ˬˣ˰ˢ ˧ˬ˟400  ˡ˰700(˫˧˶˦ˬ  ˢˮ˥˸˟A  ˶˞ˣˮ˧ ˤ˞ˬ2000 . ˶ˣ˦˧ˮˢ ˸˧ˮ˩˸˪ ˫˧ˬˡˣ˵ˢ ˫˧ˮˣ˸ˮ

 ˸˶ˠ˯ˬ˟ ˣ˲˯˞ˮ˫ˣ˪˷ˢ ˵˶˞˲ ˦˵˧ˣ˶˲  '˲ˣ˶˲ˣ ˤ˶˞ .˧ '˲ˣ˶˲ ˪˷ ˫˸ˣ˟˧ˡ˞˟ ˫˧˞˟ˣˬˣ.˶ˤ˪ .˟ 

Figure D3: Changes in water temperature at depth (400m to 700m) at Station A since 2000. Data from the 

years 2000-2002 were collected during the Peace Park Project and are provided courtesy of prof. J. Erez and 

prof. B. Lazar. 
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˸ˣ˥˧˪ˬ 

 ˸ˮ˷˟]2010 ˞ˢ˵ˤ˥ ˢˡ˧ˡˮ ˢˮ˥˟ˣ  ˢ˞˴ˣ˸˩ .ˢˡ˟˰ˬ˟ ˸ˣ˥˧˪ˬˢ ˡˬ˟ ˸ˣ˥˧˪ˬˢ ˸ˣˡ˧ˡˬ ˸ˣ˞˴ˣ˸ ˪˷˨˩ˬ  ˦˪˥ˣˢ ˠ˧˴ˢ˪ ˞˪

ˢˡ˟˰ˬ˟ ˣˡˡˬˮ˷ ˸ˣ˥˧˪ˬ ˸ˣ˞˴ˣ˸  ˶˞ˣ˶˟˲ ˷ˡˣ˥ˬ ˪˥ˢ2010  ˧˪ˣ˧˪ ˡ˰ˣ2011. ˸ˣˠ˴ˣˬ ˣˤ ˢ˲ˣ˵˸ ˶ˣ˟˰  ˵ˣˬ˰ˢ ˫˧˟ ˸ˣ˥˧˪ˬˢ ˸ˣˡ˧ˡˬ

ˢ ˪˧˲ˣ˶˲ˬ ˵˪˥˩ ˧ˮˣ˶˦˵˪˞ ˸ˣ˥˧˪ˬ ˡˬ ˸ˣ˰˴ˬ˞˟ ˫ˠ ˣ˷˰ˮ ˶˷˞-CTD ˭ˣ˩ˬˢ ˫˰ ˱ˣ˸˧˷˟ ,˸˪˧˞ ˳˶˲ˬ ˶ˣ˦˧ˮ˪ ˸˧ˬˣ˞˪ˢ ˸˧ˮ˩˸ˢ .

 ,˫˧ˢ ˧˰ˡˬ˪ ˧˞˦˧˯˶˟˧ˮˣ˞ˮ˧˟ˢˢ˷˩˶ ˷ˡ˥ ˸ˣ˥˧˪ˬ ˡˬ  ˧˪ˣ˧ ˷ˡˣ˥˟ ˪ˣ˰˲˪ ˪˥ˢ ˶˷˞2011 .ˤ˞ˬ ˫˧˧˰ˡˬˢ ˸ˣ˥"x ˡ˟ ˸ˣ˰˧˲ˣˬ ˣ˧˸ˣ˞˴ˣ˸ˣ 

 ˸ˮ˷˟2014 ˬ ,˫˧˶˯˥ ˣˤ ˢˮ˷ ˪˷ ˫˧ˮˣ˶˥˞ˢ ˫˧˷ˡˣ˥ˢˬ ˸ˣ˥˧˪ˬˢ ˧ˮˣ˸ˮˣ ,˸ˣ˥˧˪ˬˢ ˡˬ˟ ˢ˧˰˟ ˢ˞˴ˬˮ ˟ˣ˷ ˭˷˧˧˥ ˸ˣˡ˧ˡˬˬ ˡ˟˪

-sCTD[. 

 

˪ ˸ˣ˥˧˪ˬˢ ˸ˣˡ˧ˡˬ ˧˸ˮˣ˰ ˶ˣˤ˥ˬ ˧ˮ˧˧˲ˣ˞ ˪˷ ˫˧˵ˬˣ˰˟ ˸˧˯˥˧ ˢ˩ˣˬˮ ˸ˣ˥˧˪ˬ ˸˪˰˟ ˫˧ˬ ˸˟˩˷ ˸ˣ˶˴ˣˣ˧ˢ~25-200  ˫˧˶˦ˬ
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Figure D4: Salinity profiles measured using a CTD during the monthly monitoring cruises. Station B is the 

southernmost and deepest (>800m) and was sampled in September. Station A is on the 

Israeli/Jordanian/Egyptian border (>700m), and the Fish Farms station is close to the northern shore of the 

Gulf at ca. 50 meters depth.   
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Figure D5: Changes in salinity at Station A since 2004. Black dots represent the sampling depths.  
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Figure D6: Dissolved oxygen concentration profiles measured during the monthly monitoring cruises. 

Station B is the southernmost and deepest (>800m), Station A is on the Israeli/Jordanian/Egyptian border at 

ca. 700 meters depth, and the Fish Farms station is close to the northern shore of the Gulf at ca. 50 meters 

depth.  
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Figure D7: Changes in concentrations of dissolved oxygen in the water column at Station A since 2004. Black 

dots represent the sampling depths.  

 

 ˸ˮ˷˟ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ2007  ˢˡ˶˧ ,ˡˣˡ˶ ˟ˣ˟˶˰ ˢ˧ˢ ˭ˢ˟ ,˨˩ ˶˥˞˷ ˫˧ˮ˷˟ˣ ,˫˧ˬˢ ˸ˡˣˬ˰˟ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˧˶ˠ˞ˬ ˸˞ ˞˪˧ˬ

 ˸ˮ˷˟ .˫˧ˬˢ ˸ˡˣˬ˰˟ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˸ˣˬ˩2012˧˰˵˶˵˪ ˡ˰ ˫˧ˬˢ ˸ˡˣˬ˰ ˢ˟˟˶ˣ˰ ˟ˣ˷ , ˢˮ˥˸˟ ˸A  ˢ˸˪˰ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˸ˣˬ˩ˣ

 ˸ˣˬ˩ˣ ˢˡ˧ˬ ˢ˸ˣ˞˟ ˵ˣˬ˰ ˢ˧ˢ ˞˪ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ ˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ .˶ˣ˦˧ˮˢ ˸˧ˮ˩˸ ˸˶ˠ˯ˬ˟ ˡˡˬˮ ˶˷˞ ˶˸ˣ˧˟ ˢˣ˟ˠˢ ˨˶˰˪

 ˸ˮ˷ ˪˷ ˢˣ˟ˠˢ ˨˶˰ˢˬ ˢˡ˶˧ ˫˧ˬˢ ˸ˡˣˬ˰˟ ˯ˬˣˬˢ ˭˴ˬ˥ˢ2012 ˫˧ˮ˷˟ .2016-2017 ˸˪˧˥˸ ˪˷ ˢ˶˧ˢˬˢ ˸ˣ˶˶˵˸ˢˢ ˸ˣ˟˵˰˟ ,

˸˵ˬ˰ˢˣ ˱˶ˣ˥ˢ  ˭˴ˬ˥ˢ ˶ˠ˞ˬ˟  ˢ˧˪˰ ˸˶˩˧ˮ ˪˩ˢ ˨˯˟ˣ ,˱˶ˣ˥ˢ ˧˷ˡˣ˥˟ ˫˧ˬˢ ˸ˡˣˬ˰˟ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˶ˠ˞ˬ ˢ˪˰ ˢ˶˧ˢˬˢ ˟ˣ˟˶˰ˢ

 ˟ˣ˟˶˰ˢ ˶˥˞˪˷ ˫˧ˮ˷ˢ ˷˷˟ .˫˧ˬˢ ˸ˡˣˬ˰˟ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˶ˠ˞ˬ˟ ˢˡ˧˶˧ ˸ˡˡˬˮ ˟ˣ˷ ,ˡˣˡ˶ˢ ˟ˣ˟˶˰ˢ ˟˵˰ ,ˢˮ˷ˢ .˧˸ˮ˷ˢ

 ˸ˮ˷ ˪˷ ˵ˣˬ˰ˢ2012 ,˯ˬˣˬˢ ˭˴ˬ˥ˢ ˧˶ˠ˞ˬ˟ ˸˩˷ˬ˸ˬ ˢˡ˧˶˧ ˸ˡ˰ˣ˸ˬ ˞˪  ˸ˮ˷˟ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ ˶˥˞˪ ˢ˧ˢ˷ ˧˲˩2007  ˶ˣ˧˞)
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 ˶ˣ˧˞8l :˫˧ˬˢ ˸ˡˣˬ˰˟ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˶ˠ˞ˬ˟ ˫˧˧ˣˮ˧˷  ˢˮ˥˸˟A  ˶˞ˣˮ˧ ˤ˞ˬ2004 . (˪˞ˬ˷ˬ) ˸ˣ˧˷ˡˣ˥ ˸ˣˡ˧ˡˬ˟ ˶ˠ˞ˬˢ ˨˯ :ˢ˪˰ˬ˪

˟ ˶ˠ˞ˬˢ :ˢ˦ˬ˪ .(˭˧ˬ˧ˬ) ˧˸ˮ˷ ˰˴ˣˬˬˣ-400 ˧ˬ˧ˬ) ˫˧˵ˣˬ˰ˢ ˫˧˶˦ˬˢ ˫˧˧˸˞ˬ˟ˣ (˪˞ˬ˷ˬ) ˫˧ˮˣ˧˪˰ˢ ˫˧˶˦ˬˢ.(˭ 

Figure D8: Changes in the dissolved oxygen inventory in the water column at Station A since 2004. Top: 

monthly inventories (right) and annual averages (left). Bottom: the upper 400m (left) and the deep water 

(right).  

 

˰ˢ ˫˧ˬ˟ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶ ˪˷ ˭ˬˤˢ ˸ˣ˶ˡ˯ ˸ˮ˷ ˤ˞ˬ ˫˧˵ˣˬ2000  ˶ˣ˧˞) ˟ˣ˟˶˰ˢ ˵ˬˣ˰˟ ˭˴ˬ˥ˢ ˤˣ˩˧˶ ˸ˣ˪˸ ˸˞ ˶ˣ˶˧˟˟ ˸ˣ˞˶ˬ

9l ˫˧ˮ˷ˢ ˭˧˟ .˵ˣˬ˰ ˟ˣ˟˶˰ ˪˷ ˫˧ˮ˷˟ ˢ˪ˣ˰ˣ ,ˡˣˡ˶ ˟ˣ˟˶˰ ˪˷ ˫˧ˮ˷˟ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˤˣ˩˧˶ ˡ˶ˣ˧ ˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ .(2000 x- 

2007  ˪˷ ˧˶˰ˤˬ ˨˶˰˪ ˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ ˭˴ˬ˥ˢ ˤˣ˩˧˶ ˡ˶˧ mmol/l155 ˬ˰ ˟ˣ˟˶˰ ˪˷ ˫˧˧˸ˮ˷ˣ ˫˧ˮ˷˟ ˵ˣ2007-8  ˸˞ ˣ˪˰ˢ

 ˪˷ ˧˟˶ˬ ˨˶˰˪ ,˫˧˵ˬˣ˰ˢ ˪˩˟ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶ mmol/l206 ˫˧ˮ˷˟ .2009-2011  ˶ˡ˰ˢ˟ ,˵ˬˣ˰ˢ ˧ˬ˟ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶ ˣˡ˶˧ ˟ˣ˷

 .˵ˣˬ˰ ˟ˣ˟˶˰ 

 ˸ˮ˷˟ ˵ˣˬ˰ ˟ˣ˟˶˰2012  ˪˷ ˢ˪˞˪ ˫˧ˬˣˡ ˫˧˩˶˰˪ ˡ˰ ˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ ˭˴ˬ˥ˢ ˤˣ˩˧˶ ˸˧˧˪˰˪ ˞˧˟ˢ2007-8 ˷˷ ,ˢˮ˷ˢ .

˟˶˰ˢ ˶˥˞˪ ˫˧ˮ˷ ˵ˬˣ˰˟ ˧˶˰ˤˬˢ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˤˣ˩˧˶ ˰˧ˠˢ ,ˢˠ˶ˡˢ˟ ˡ˶˧ ˵ˬˣ˰ˢ ˧ˬ˟ ˭˴ˬ˥ˢ ˤˣ˩˧˶ ˭ˢ˟ ˵ˣˬ˰ˢ ˟ˣ700 ˪ ˫˧˶˦ˬ- 

 mmol/l169 . 
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 ˶ˣ˧˞ˡ9 : ˫˧˵ˬ˰˟ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˧ˤˣ˩˧˶˟ ˫˧˧ˣˮ˧˷400  ˡ˰700 ˫˧˶˦ˬ  ˢˮ˥˸˟A  ˸ˮ˷ ˤ˞ˬ2000 . 

Figure D9: Changes in dissolved oxygen concentrations in 400m to 700m water depth at Station A, since 

2000.  

 

 ,˫˧ˬˢ ˸ˣ˧˴ˬˣ˥ ˸ˬ˶) ˢ˟ˠˢ ˨˶˰pH( 

) ˢ˟ˠˢ ˨˶˰pH ˸˪˵˯˟ ˡˡˬˮ ˭˪ˢ˪ ˥ˣˣˡˬˢ (NBSpH   ˪˷ ˢ˶ˡˠˢˢ ˧˲˪)1993. (alMillero et     :}+{Hlog -=  NBSpH .

.ˢ˪˰ˬ˪ ˫˧˲ˣ˥ˢ ˧ˬ ˵˶˲˟ "˸ˣ˦˧˷" ˦ˣ˶˧˲ ˣ˞˶ ˫˧˦˶˲˪ 

 

]˸˶ˣ˩ˤ˸˦˧ˮˢ ˸ˮ˷ ˨˪ˢˬ˟ : ˶ˣ2006 ˢ ˧˩˶˰ ˪˷ ˢ˧˧˦ˢ ˢ˞˴ˬˮ-pH  ˸ˣ˯˧ˬ˸ ˸ˣˮ˷˧˧˸ˢ ˟˵˰ ,˧ˡˬ ˫˧ˢˣ˟ˠ ˫˧˩˶˰ ˶˟˰˪ ˫˧ˡˡˬˮˢ

.˪ˣ˧˩ˢ  ˶˟ˣ˦˵ˣ˞) ˢ˧˰˟ˢ ˸˪˧˥˸ ˨˧˶˞˸ ˢˢˣˤ ˣ˩˪ˢˬ˟ ˶˷˞ ˶ˣ˶˧˟ ˨˶˰ˮ2003(, x ˥"x ˡ˟ ˣˮˤ˶˩ˢ ˨˩˧˲˪2007  ˪˷ ˭˸ˣ˪˧˟˵ ˧˞ ˪˰

ˢ ˸ˣˡ˧ˡˬ-pH ˟ˢ ˭ˣ˵˧˸ˣ ˸ˣ˧˸˧˧˰˟ˢ ˸ˣ˯˧ˬ˸ˢ ˸˲˪˥ˢ˪ ˡ˰ˣ ˨˧˶˞˸ ˣ˸ˣ˞ˬ ˶˟ˬ˟ˣˮ˟ ˢ˧˰2006.[ 

 

ˢ ˧˩˶˰-pH  ˫˧ˬˢ ˸ˡˣˬ˰˟ ˸ˣ˧˴ˬˣ˥ˢ ˸ˬ˶ ˫ˠ ˸˰˲˷ˣˬ ˭˩ ˪˰ˣ ˫˧ˡˣˡ˶ˢ ˫˧ˬ˟ ˶˷˞ˬ ˶˸ˣ˧ ˫˧˩ˣˬˮ ˪˪˩ ˨˶ˡ˟ ˵ˬˣ˰ˢ ˧ˬ˟

˟ˣ˟˶˰ˢ ˶ˣˤ˥ˬˬ-˟ˣ˩˷ ) ˢ˟ˠˢ ˨˶˰ ˪˷ ˪˧˲ˣ˶˲ˢ ˢˮ˟ˬ .˧˸ˮˣ˰ˢpH ˭ˣˣ˧˩ˬ ˯ˬˣˬˢ ˭˴ˬ˥ˢ ˪˷ ˢˤ˪ ,˟ˣ˶˪ ,ˢˬˣˡ ˫˧ˬˢ ˸ˡˣˬ˰˟ (

˲ˢ ˧˟˴˵˟ ˫˧˧ˣ˪˸ ˫˧ˮ˸˷ˬˢ ˧ˮ˷˷ .ˢˬ˧˷ˮˢˣ ˢˤ˸ˮ˧˯ˣ˦ˣ 

ˢ ˧˩˶˰- pH ) ˢˮ˷ˢ ˶˸ˣ˧˟ ˫˧ˢˣ˟ˠˢ8.205˶˟ˣ˦˵ˣ˞ ,˱˶ˣ˥ˢ ˧˷ˡˣ˥˟ ˣˡˡˬˮ (-˫˧ˮˣ˧˪˰ˢ ˫˧ˬ˟ ,˶˟ˬ˴ˡ ˡ ˶ˣ˧˞)10 .( 

 ˧˩˶˰ ˢˮ˷ˢ ˣ˧ˢ ˧˪˪˩ ˭˲ˣ˞˟ .ˡˣˡ˶ ˟ˣ˟˶˰ˢ ˭ˢ˟ ˫˧ˮ˷˟ ˡ˶ˣ˧ˣ ˫˧ˬˢ ˸ˡˣˬ˰ ˟ˣ˟˶˰ˬ ˢ˞˴ˣ˸˩ ˢ˪ˣ˰ ˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ ˢ˟ˠˢ ˨˶˰

 ˦˰ˬ ˫˧ˢˣ˟ˠ ˫˧ˮˣ˧˪˰ˢ ˫˧ˬ˟ ˢ˟ˠˢˡ ˶ˣ˧˞) ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷ˢ ˪˷ ˢˤˬ11 ˫˧ˮ˷˟ .(2008-11  ˫˧ˬ˟ ˫˧ˢˣ˟ˠ ˢ˟ˠ ˧˩˶˰ ˣˡˡˬˮ

 ˸ˮ˷˟ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ ˸ˣ˟˵˰˟ ˡ˞ˬ ˣˡ˶˧ ˣ˪˞ˣ ˫˧ˮˣ˧˪˰ˢ2012ˢ ˢ˪˰ ˤ˞ˬ ˣ˲˪˥˷ ˫˧ˮ˷˟ .- pH  ˱˧˯ˣˢˣ ,˸ˣˮ˧˸ˬ˟ ˫˧ˮˣ˧˪˰ˢ ˫˧ˬ˟

˶ˣˤ˥ˬ˟ ˫˧ˬˢ ˸ˡˣˬ˰˟ ˢ˟ˠˢ ˨˶˰˟ ˫˧˧ˣˮ˧˷ˢ˷ ˸ˣ˞˶˪ ˭˸˧ˮ ˭˞˩ ˫ˠ .ˢˮ˷ˢ ˫ˠ ˸ˣ˪˰˪  ˸ˮ˷ ˤ˞ˬ) ˭ˣ˶˥˞ˢ ˫˧ˡˣˡ˶ˢ ˫˧˟ˣ˟˶˰ˢ

2012 ˫˧ˮ˷˟ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ ˶˥˞˪) ˫ˡˣ˵ˢ ˶ˣˤ˥ˬ˟ ˣˡˡˬˮ˷ ˫˧˧ˣˮ˧˷ˢˬ ˫˧ˮ˦˵ (2007-8.( 
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ˡ ˶ˣ˧˞10˧˩˶˰ : (˸ˣ˧˴ˬˣ˥ ˸ˬ˶) ˢ˟ˠˢ ˸ˣ˧˷ˡˣ˥ˢ ˶ˣ˦˧ˮˢ ˸ˣˠ˪˲ˢ˟ ˣˡˡˬˮ˷ ˧˲˩ ˫˧ˬˢ ˸ˡˣˬ˰˟.  ˢˮ˥˸B  ˢ˵ˣˬ˰ˢˣ ˸˧ˬˣ˶ˡˢ ˞˧ˢ

<) ˶˸ˣ˧˟800  ˷ˡˣ˥˟ ˢˮ˷ˢ ˢˬˠˡˮˣ ('ˬ ˢˮ˥˸ .˶˟ˬ˦˲˯A ˬ ˢ˪˰ˬ˪ ˪˷ ˵ˬˣ˰˟ ˫˧˶˴ˬ/˭ˡ˶˧/˪˞˶˷˧ ˪˷ ˫˧ˬˢ ˪ˣ˟ˠ˟ ˸˞˴ˬˮ-700 

 ˢˮ˥˸ˣ ,˫˧˶˦ˬFF ˩ ˪˷ ˵ˬˣ˰˟ ˧ˮˣ˲˴ˢ ˱ˣ˥˟-50 .˫˧˶˦ˬ  

Figure D10: Depth profiles of pH values measured during the monthly monitoring cruises. Station B is the 

southernmost and deepest (>800m) and was sampled in September. Station A is on the 

Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish Farms station is close to the northern 

shore of the Gulf at ca. 50 meters depth.  
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ˡ ˶ˣ˧˞11˫˧˧ˣˮ˧˷ : ˫˧ˬˢ ˸ˡˣˬ˰˟ ˸ˣ˧˴ˬˣ˥ˢ ˸ˬ˶˟ ˥˸˟ ˢˮA  ˶˟ˬ˟ˣˮ ˤ˞ˬ2006 . .ˢˡ˧ˡˬˢ ˵ˬˣ˰ ˸˞ ˸ˣˠ˴˧˧ˬ ˸ˣ˶ˣ˥˷ˢ ˸ˣˡˣ˵ˮˢ 

Figure D 11: Changes in pH in the water column at Station A since November 2006. Black dots 

represent the sampling depths. 

 

 

˸ˣ˧ˮ˧˪˵˪˞ 

˩˧˶˪ ˶˵˧˰˟ˣ ,˫˧ˬ˟ ˸ˣ˷˪˥ˢ ˸ˣ˴ˬˣ˥ˢ ˤˣ˩˧˶˪ ˡˡˬ ˞˧ˢ ˸ˣ˧ˮ˧˪˵˪˞ˢˮˣ˟˶˵˧˟ˢˣ ˦ˮˣ˟˶˵ˢ ˧ˮˣ˧ ˤˣ ˦)-2
3CO x- -3HCO 

ˡ˞ˬ ˭˦˵ ˸ˣ˧ˮ˧˪˵˪˞ˢ ˸ˣˡ˧ˡˬ˟ ˫˧˩˶˰ˢ ˥ˣˣ˦ .(ˢˬ˞˸ˢ˟˭ˢ , ˫˧˧˸ˮˣ˰ˢ ˫˧˧ˣˮ˧˷˟  ˫˧˵ˬˣ˰ˢ ˭˧˟ ˭ˢˣ)˶ˣ˧˞ l12 ˫˧˩ˣˬˮ ˫˧˩˶˰ .(

˧˪˵˪˞ˢ ˳˧˵ˢ ˧˷ˡˣ˥˟ .˟ˣ˟˶˰ˢ ˧˷ˡˣ˥˟ ˶˸ˣ˧ ˫˧ˢˣ˟ˠ ˫˧˩˶˰ˣ ,˳˧˵ˢ ˶˥˞˪ ˫˧ˬ˷˶ˮ ˫˧˵ˣˬ˰ˢ ˫˧ˬ˟ ˸ˣ˧ˮ˧˪˵˪˞ ˪˷ ˸˧˯˥˧ ˸ˣ˧ˮ

 ˢ˧ˢ ˢˮ˷ˢ ˡˡˬˮ˷ ˧˟˶ˬˢ ˨˶˰ˢ .˶˸ˣ˧ ˦˰ˬ ˢˢˣ˟ˠ ˟˧˟˞ˢ ˧˷ˡˣ˥˟ˣ ,˫˧ˮˣ˸˥˸ˢ ˫˧ˬ˟ ˶˷˞ˬ ˦˰ˬ ˢ˩ˣˬˮ ˫˧ˮˣ˧˪˰ˢ ˫˧ˬ˟

2.519meq/kg .˸ˬˡˣ˵ˢ ˢˮ˷˪ ˢˬˣˡ , 

 ˫˧ˮ˷˟ .˟ˣ˟˶˰ˢ ˧˶ˣˤ˥ˬ ˧ˡ˧ ˪˰ ˵˶ ˫˧˰ˮˣˬ ˫ˮ˧˞ ˸ˣ˧ˮ˧˪˵˪˞˟ ˫˧˧ˣˮ˧˷2004-2006  ,˫˧ˬˢ ˸ˡˣˬ˰˟ ˢˢˣ˟ˠ ˸ˣ˧ˮ˧˪˵˪˞ ˢˡˡˬˮ

ˢ ˫˧ˬ˟ ˦˶˲˟ˣ ˸ˮ˷˟ ˵ˣˬ˰ˢ ˟ˣ˟˶˰ˢ ˶˥˞˪ˣ ,˫˧ˮˣ˧˪˰2007  ˫˧ˮ˷˟ .˸ˡˡˬˮˢ ˸ˣ˧ˮ˧˪˵˪˞ˢ ˢˡ˶˧2012-2014  ˢˡˡˬˮ ˟ˣ˷

 ˸ˡˣˬ˰˟ ˫˧ˡˡˬˮˢ ˸ˣ˧ˮ˧˪˵˪˞ˢ ˧˩˶˰˟ ˢ˪˵ ˢˡ˧˶˧ ˸˞˴ˬˮ ˸ˣˮˣ˶˥˞ˢ ˫˧ˮ˷˟ˣ ,ˢˡ˧ˬ ˢ˸ˣ˞˟ ˞˪ ˧˩ ˫˞ ,˸˧˯˥˧ ˢˢˣ˟ˠ ˸ˣ˧ˮ˧˪˵˪˞
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Figure D12: Alkalinity  profiles measured during the monthly monitoring cruises. Station B is the 

southernmost and deepest (>800m) and was sampled in September. Station A is on the 

Israeli/Jordanian/Egyptian border at ca. 700 meters depth. 
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Figure D 31: Changes in alkalinity in the water column at Station A since 2004. Black dots represent the 

sampling depths.  
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Figure D14: Nitrite  (NO2
-) concentration profiles measured during the monthly monitoring cruises. Station 

B is the southernmost and deepest (>800m) and was sampled in September. Station A is on the 

Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish Farms station is close to the northern 

shore of the Gulf at ca. 50 meters depth. 
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Figure D15: Nitrate (NO3
-) concentration profiles measured during the monthly monitoring cruises. Station 

B is the southernmost and deepest (>800m) and was sampled in September. Station A is on the 

Israeli/Jordanian/Egyptian border at >700 meters depth, and the Fish Farms station is close to the northern 

shore of the Gulf at ca. 50 meters depth. 
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Figure D16: Changes in the concentration of total oxidized nitrogen (TON= NO3+NO2) in the water column 

at Station A since 2004. Black dots represent the sampling depths.  
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