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����  ABSTRACT   ����  

 

Vertical sampling process took place to Copepoda during the summer and winter of 
2009 and 2010 from Alzzouzo castle which is located in the coastal region of Jableh city. 
This region has special environmental properties. Sampling was accompanied with 
measuring water temperature, salinity, and dissolved oxygen in the water. 

The total number of samples studied in all areas of study is 106 samples. 100 species 
were identified during the summer, while 89 species were identified during the winter; 
most species belongs to the order of Calanoida. It was noted by the study that most species 
appeared in two seasons together, while some species appeared in the season without the 
other. It was also noted that the abundance of Copepoda was higher in summer with an 
average of (5314 individual / m

 3), while the average in winter was (4353, 40 individual / m
 3). 

It was clear from the study that the station near the beach was less diverse and more 
prolific than the offshore station during the summer and winter together. 

The study showed that the abundance of Copepoda in different water layers during 
the summer were higher in water layer (25-15) m than the station B near the beach 
(1583,29 individual / m

 3), while in the deep station B `offshore the abundance average of 
Copepoda was higher in the water layer (50-25) m (790,87 individual / m

 3), while the 
abundance average of Copepoda was higher during the winter in the water layer (25-15) m 
than the station B (1245,01 individual / m

 3), the station B the abundance average of 
Copepoda was higher in the water layer (50-25) m (751,33 individual / m

 3). 
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) ����1(:  D
�b 4�������
 ��� 
!�� 2�0	
 �0  �-. ����	
 ���; �54,� �� �A��.�	
 I��+�
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B`  B  � �
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A��.�� 25Z0 50Z25 100Z50 100Z0 5Z0 15Z5 25Z15 25Z0 

        Copepoda  

        Calanoida  

10.46 33.90 7.84 8.46  0.91 19.60  Calanus  minor 

( Claus ,1863  )  
1. 

0.20   0.03 0.26  0.39  C.robustior 
(Giesbrecht , 1888) 

2. 

10.36 18.20 0.12 6.50  0.13 0.39  C. tenuicornis 
(Dana , 1849) 

3. 

   0.01     
Rhinocalanus   

nasutus 
(Giesbrecht , 1888) 

4. 

0.05   0.01     
Eucalanus  

attenuates  (Dana , 
1848) 

5. 

31.42 52.19 26.12 11.89 0.26 0.13 0 0.05 Mecynocera  clausi 
(Thompson,1888) 

6. 

20.72  0.05 6.50 53.54 0.26 0.91 0.41 
Paracalanus   

aculateus 

(Giesbrecht , 1888) 
7. 

25.9 28.72 18.32 2.76 78.73 78.75 104.67 
25.8
7 

P.  nanus 

(G.O.Sars,1907) 
8. 

240.6
9 

251.01 141.56 91.96 
1062.
0 

1639.
6 

1117.4
4 

161.
78 

P. parvus (Claus 
,1863  )  

9. 

0.46 7.84 0.02 3.92 52.75 0.26   P.  denudatus 

(Claus ,1863  )  
10. 

21.03 13.15 4.07 11.09 51.96    P. pygmaeus   (Claus 
,1863) 

11. 

21.19 37.67 26.13 10.10 52.62 7.08 90.81 
20.9
7 

Calocalanus   pavo  

(Dana , 1849) 
12. 

0.41 33.90 7.84 5.21 0.52 0.52 0.39 0.36 C. pavoninus 

 (Claus ,1863) 
13. 

10.43 8.10 7.91 3.56    0.10 C.  plumulosus  

(Claus ,1863) 
14. 

86.65 154.64 79.68 28.94 
236.8
7 

490.6
4 

463.59 
83.2
2 

C. styliremis  

(Giesbrecht , 1888) 
15. 

122.7
6 

130.76 56.15 33.32 1.04 19.86 98.03 0.31 
Clausocalanus  

arcuicornis 
(Dana , 1849) 

16. 

217.1
0 

308.63 164.62 86.29 
497.8
9 

1358.
62 

682.93 
93.7
2 

C. furcatus  

(Brady,1883) 
17. 

81 230.13 62.74 26.11   0.52 
52.0
3 

C. paululus  

(Farhan,1926) 
18. 

10.36 36.57 7.76 2.58  33.82 25.88  C. pergens  

(Farhan,1926) 
19. 
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  0.02      Ctenocalanus   vanus  
(Giesbrecht , 1888) 

20. 

0.15 0.20 3.92  0.26  0.26 0.05 Euchaeta  marina 

(Prestandrea , 1833) 
21. 

 0.05       Phaenna   spinifera 

 ( Claus ,1863) 
22. 

   3.92     Scaphocalanus   

curtus  (Farhan,1926) 
23. 

  0.02      Scolecithrix   bradyi  

(Giesbrecht , 1888) 
24. 

  0.07 0.07     Amalothrix   falcifer  

(Farhan,1926) 
25. 

0.1  7.84 1.96     
Scolecithricella  

dentate 
( Giesbrecht , 1892) 

26. 

 0.1  0.06     S. auropecten 

 ( Giesbrecht , 1892) 
27. 

44.73 68.10 26.17 16.57 
211.0
2 

267.5
7 

359.07 
67.5
4 

Temora  stylifera 

(Dana , 1849) 
28. 

  3.92 1.96     
Pleuromamma  

abdominalis 
(Lubbock,1856) 

29. 

0.15 0.15 7.94 0.07     P.  gracilis  
( Claus ,1863) 

30. 

0.05 0.05 0.02      P. indica  

(Lubbock,1856) 
31. 

0.31 0.05 0.05 1.98 51.96 25.88 25.88 0.05 Centropagis  furcatus  

(Dana , 1852) 32. 

    51.96 25.88 45.48 
10.5
0 

C. kroyori 

  ( Giesbrecht , 1892) 
33. 

0.26 0.31 3.99 0.11  0.31 51.76  C. violaceus 

  ( Claus ,1863) 
34. 

13.15 39.41 23.64 13.05 52.22 0 0 0 Lucicutia  flavicornis 

( Claus ,1863) 35. 

0.10 7.84 3.92 1.96  0.13   L.longicornis   
( Giesbrecht , 1892) 

36. 

   1.96     L. longiserrata  ( 
Giesbrecht , 1892) 

37. 

0.41 0.36 19.60 11.78     L. ovalis 

 (Wolfenden ,1911) 
38. 

0.26 0.05 3.92 0.08     
Heterorhabdus  

papilliger 
( Claus ,1863) 

39. 

5.51 18.52 14.34 9.8     
Haloptilus  

longicornis. 
( Claus ,1863) 

40. 

0.15 0.10 7.84 3.92     H.   fertilis  

 ( Giesbrecht , 1892) 
41. 

       0.05 
Pseudocyclops  

obtusatus (Brady 
,1873) 

42. 

 0.41 7.94 1.97     Candacia  bispinosa 
( Claus ,1863) 

43. 

0.10 0.10 3.92 1.96     C. simplex   
( Giesbrecht , 1892) 

44. 
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0.15 0.25 7.84 0.06     C. varicans    
( Giesbrecht , 1892) 

45. 

39.24 15.93 16.95 7.84 
104.1
9 

169.4
1 

71.17 
52.0
3 

Calanopia  elliptica 46. 

21.03 31.5 13.01 5.88 
130.7
0 

116.8
6 

78.03 
41.6
9 

C. minor 47. 

   0.03   0.65  Pontella  

mediterranea 
48. 

     25.88 0.21  Labidocera  

acutifrons 
49. 

   0.03  0.26   L.  brunscens 50. 

18.41 26.05 19.70 10.42 
157.2
1 

149.8 91.63 
51.7
1 

Acartia  clause 51. 

18.20 8.16 3.92 9.33 
155.9
0 

26.66 90.97 
20.6
8 

A. longiremis 52. 

 0.10 0.05 3.92    
10.3
4 

A. dana 53. 

    0.78    A. latisetosa 54. 

10.36 15.9 11.76 3.92  0.13 90.97 
10.6
5 

A. negligens 55. 

1084.
01 
b 

1579.1 
c 

823.24 
B 

453.85 
a 

3004.
64b 

4439.
35d 

3511.6
3c 

704.
11a 

 المجموع

 
LSD5% 

985.05   f=9.32     r= Z0.889 2914.93   f= 13.32    r=Z 0.842 المتوسط  

        CYCLOPOIDA  

94.03 83.66 39.12 20.19 
208
.52 

130.38 200.28 
31.5
8 

Oithona  similis 56. 

20.72 8.21 15.72 6.58 
1.0
4 

 91.56 
26.1
4 

O.linearis 57. 

23.67 23.78 6.53 6.69 
105
.76 

189.6 234.89 
60.1
4 

O. nana 58. 

151.64 
156.9
0 

99.28 31.4 
184
.70 

293.4 411.36 
88.4
2 

O. plumifera 59. 

41.83 52.27 19.70 11.76 
26.
24 

13.07 0.58 
10.3
4 

O. setigera 60. 

0.05 0.31       Oncaea  conifer 61. 

  0.05      O.venusta 62. 

52.14 62.87 23.62 21.56 
52.
02 

77.64 46.07 
15.9
7 

O.  media 63. 

0.05 15.85 7.89 3.25 
51.
96 

  0.15 O. minuta 64. 



 	��$� ���
� ����� ������ �������"�� @����� )35 (����� )5 (2013   Tishreen University Journal. Bio. Sciences Series 

97 

60.14 36.41 11.81 10.42    0.07 O. mediterranea 65. 

0.46 7.95  0.07  0.39   O. obscura 66. 

0.10 0.26 0.05 1.30  0.52   O. dentipes 67. 

18.31 8.02 3.97  
0.2
6 

 0.52  O. similis 68. 

  0.07      O. subtilis 69. 

0.46 8.26 8.02 0.08 
0.5
2 

 0.26  Lubbockia  

squillimana 70. 

   0.03     Phachos  punctatum 71. 

  0.07 0.02     Sapphirina  angusta 72. 

 0.15  0.02     S. gastric 73. 

 0.05  0.02     S. lactens 74. 

   0.01     S. metalina 75. 

7.84 0.15 3.94 1.61  0.78 26.27 0.26 S. nigromaculata 76. 

  0.07 0.01     S. gemma 77. 

7.84  0.15 1.96   0.26  S. ovatolanceolata 78. 

 0.05 0.10 0.05 
0.7
8 

 0.52 0.10 S. opalina 79. 

0.10   0.06    0.05 Copilia  

mediterranea 
80. 

0.10 0.31 3.99 0.04   0.26 0.52 C. quadrata 81. 

 0.10  0.07     C.  mirabilis 82. 

  0.05      Corycaeus  brehmi 83. 

8.00 16.00 11.76 2.02 
0.2
6 

 0.65  C.  clause 84. 

31.26 49.62 11.81 14.34   25.88  C. flaccus 85. 

   0.14     C. furcifer 86. 

44.26 62.79 35.39 13.05 
53.
27 

111.04 52.15 
10.7
6 

C. latus 87. 

10.36 26.05 3.92 1.96    0.15 C. giesbrechti 88. 

     25.88 25.88 0.05 C.ovalis 89. 

8.07 8.00 7.84 4.02 
51.
96 

0.39 0.65 0.20 C. speciosus 90. 

  3.94 1.98   0.26  C. typicus 91. 

5.62 15.94 15.73 5.21     Corycella  carinata 92. 

96.80 
117.6
4 

88.85 49.90 
1.0
4 

0.39 1.95 
10.3
4 

C. rostrata 93. 

0.57 18.20 11.76 7.17 
52.
22 

26.14 25.88 
10.4
4 

C.  longicaudis 94. 

  المجموع.1146.1265 790869.63 216.99 779.8435.20 684.42
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c 0 
c 

b a .55 
b 

b 3 
C 

68 
a 

LSD5% 

529.10  f=19.6   r= Z0.901 767.99  F=16.279   r=Z 0.723 المتوسط  

        HARPACTICOIDA  

0.15 0.10 0.12 0.08 
0.7
8 

0.13 0.52 0.05 Harpacticrts  gracilis 95. 

0.31 0.20 0.20 0.11  0.26   Macrosetella  

gracilis 
96. 

15.69 13.15 14.35 1.99 
183
.46 

101.10 91.61 
41.5
3 

Euterpina  acutifrons 97. 

0.20 0.26  0.02 
0.7
8 

   Clytemnestra  

rostrata 
98. 

  0.07      C. scutellata 99. 

16.35 
 
B 

13.71 
 
b 

14.74 
 
b 

2.20 
 
a 

185
.02 
 
d 

101.49 
 
c 

92.13 
 
b 

41.5
8 
 
a 

 المجموع
 

 
LSD5% 

11.75   f=3.36    r= Z0.954 105.05   f=23.06  r=Z0.909 المتوسط  

        MONSTRILLOIDA  

     0.13   Cymbasoma  

thompsoni 
100 . 

  المجموع   0.13     

  المتوسط 0.03 0

  المتوسط الكلي 3788 1526
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) ����2( :1���	
 �0  �-. ����	
 ���; �54,� �� �A��.�	
 I��+�
 /  ��,
���	
 I	
��	
 D
�b 4���� .  
B` B بقات المائيةالمحطات والط  

 
 0-25 15-25 5-15 0-5 0-100 50-100 25-50 0-25 ا�نواع

        Copepoda  
        Calanoida  

20.82 20.82 10.50 5.22  25.88 1.30 0.36 Calanus  minor 1. 
  0.05      C. robustior 2. 

10.36 10.36 10.34 7.79     C. tenuicornis 3. 
0.05 0.10 0.07     0.05 Eucalanus  attenuatus 4. 

83.51 146.30 57.24 15.6 155.90 129.40 103.52 72.72 Mecynocera  clausi 5. 
50.06 41.75 25.87 13.01 54.58 78.43 104.7 20.68 P.  nanus 6. 
31.08 51.8 31.05 15.6 259.84 181.95 156.07 72.72 P. parvus 7. 
10.36 10.36 15.52 0.07 1.04 0.39 0.26 0.41 P.  denudatus 8. 
62.47 62.47 41.71 12.98 155.90 156.07 103.52 31.55 P. pygmaeus 9. 
31.13 41.44 5.38 10.34 54.06 26.14 26.27 10.39 Calocalanus  pavo 10. 
0.05 0.10       C. pavoninus 11. 

 0.20     0.39  C.  plumulosus 12. 
81.14 125.27 41.71 15.6 207.87 52.54 129.40 62.21 C. styliremis 13. 

104.55 72.83 46.73 23.52 155.90 156.07 155.29 62.53 
Clausocalanus  

arcuicornis 
14. 

93.87 93.55 46.73 45.54 313.38 312.93 312.15 114.41 C. furcatus 15. 
91.81 167.02 57.40 26.11 313.38 156.07 156.07 83.53 C. paululus 16. 
52.11 52.11 20.7 5.17 51.96 130.19 130.19 41.69 C. pergens 17. 

    51.96 25.88 1.30 0.20 Spinocalanus  caudatus 18. 
 0.10  0.01   0.39 0.10 Euchaeta  marina 19. 

0.05        E. hebe 20. 
 0.05  0.01    0.15 Phaenna  spinifera 21. 
   0.01     Scaphocalanus  echinatus 22. 
  0.05      S. curtus 23. 
   0.02     Scolecithrix  bradyi 24. 
  0.10 0.10     Amalothrix  falcifer 25. 
 0.10 0.13 0.07   0.39  Scolecithricella  dentata 26. 
 0.05       S.ovata 27. 

62.47 62.47 31.20 7.76 156.95 130.19 181.95 41.84 Temora  stylifera 28. 

10.41 10.46 15.76 7.87   0.13 0.20 
Pleuromamma 

abdominalis 
29. 

10.36 10.46 15.83 10.47  0.39  0.20 P.  gracilis 30. 
       0.10 P. indica 31. 

0.05      51.76 10.34 Centropagis  furcatus 32. 
  0.07 0.06   0.39 0.31 C. violaceus 33. 

104.55 156.35 67.75 36.46 51.96 155.29 208.88 52.24 Lucicutia  flavicornis 34. 
0.10   0.02    0.05 L. gemina 35. 

10.36 31.39 10.35 7.84 0.78  25.88  L. longicornis 36. 
0.10 10.36 5.17 13.09     L. longiserrata 37. 

31.08 41.44 25.87 12.93 2.09 51.76 52.80 0.05 L. ovalis 38. 
 0.05 0.10    0.13  Heterorhabdus  papilliger 39. 
   0.01     Haloptilus  longicornis. 40. 

10.36 20.72 5.17 5.26 0.26  1.17 0.31 Candacia  bispinosa 41. 
0.05        C. longimana 42. 
0.15 0.10 5.17 5.19   0.65  C. simplex 43. 

 10.36 5.17    0.13  C. varicans 44. 
       31.34 Calanopia  elliptica 45. 
     25.88 1.17 20.84 C. minor 46. 

0.26 10.36 0.07 0.06 52.49 78.16 104.57 20.68 Acartia  clausi 47. 
0.31 0.10 0.05   25.88 26.66 10.34 A. longiremis 48. 
0.10   0.02 0.52 1.56 51.76 20.68 A. dana 49. 

   0.02 0.52  0.21 0.05 A. negligens 50. 
      0.26  A. tonsa 51. 

964.13 
C 

1261.4 
d 

599.01 
b 

303.83 
a 

2041.34 
b 

1901.05 
b 

2089.71 
b 

783.27 
a 

 المجموع
 

LSD5% 

782.09782.09   f=31.44   r=-0.92 11111703.84   f=2.69     r=-0.81 المتوسط  
        CYCLOPOIDA  

20.72 73.15 20.7 15.68 105.24 78.55 78.03 41.37 Oithona  similis 52. 
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0.10 0.20 0.10 0 51.96 26.53 52.54 41.79 O. nana 53. 
81.45 104.23 57.40 13.01 208.92 78.42 130.71 52.03 O. plumifera 54. 
62.79 41.44 36.38 10.39   25.88  O. setigera 55. 
0.15 31.39 15.68 7.84    31.34 O. linearis 56. 

 20.72 5.17  1.31  0.65  Oncaea  conifera 57. 
125.58 135.94 57.40 28.69 155.9 129.40 155.29 62.21 Oncaea  media 58. 

  10.34 5.25   0.52 31.34 O. minuta 59. 
41.44 41.75 41.71 12.93 52.75 26.27 26.4 10.34 O. mediterranea 60. 

 20.87 10.35 0.09 0.52  25.88  O. obscura 61. 
  5.17 0.08     O. dentipes 62. 
 20.72 10.35 2.58 51.96 25.88 25.88  O.similis 63. 
     0.25 0.25  O. subtilis 64. 
 10.36       O.curta 65. 

0.36 0.50 0.13 0.06  0.20 0.78 0.46 Lubbockia  squillimana 66. 
0.10 0.05    0.26   Sapphirina  angusta 67. 

 0.20 0.02 0.02   0.78 0.10 S. ovatolanceolata 68. 
 0.26  0.01  0.13   S. opalina 69. 

0.05 0.05 0.05      Copilia  mediterranea 70. 
0.15 0.10 0.18 0.06   0.65 0.20 C. quadrata 71. 
0.20  0.05   0.65 0.65 0.20 C.  mirabilis 72. 

   0.01     Corycaeus  brehmi 73. 
20.72 20.72 16.66 0.09 2.35 77.64 51.76 0.62 C.  clausi 74. 
10.36 31.08 5.17 5.17 51.96 51.76 25.88 10.34 C. limbatus 75. 
125.58 135.63 62.58 31.29 366.29 208.62 233.72 83.22 C. flaccus 76. 
0.19  0.07 0.01  0.26 0.26  C. furcifer 77. 

   0.10  25.88   C. giesbrechti 78. 
41.44 31.23 10.34 2.58 104.45 52.41 78.16 31.34 C. latus 79. 
10.36   0.06   0.78 0.31 C.ovalis 80. 
20.87 31.23  7.84 1.04 77.64 156.07 20.79 C. speciosus 81. 

 0.05     0.65  C. typicus 82. 
51.8 41.96 15.62 7.83 210.23 78.16 78.03 21.15 Corycella  carinata 83. 

91.81 167.02 52.07 28.7 314.32 207.84 391.36 104.38 C. rostrata 84. 
20.72 31.39 10.35 5.17   25.88 10.34 C.  longicaudis 85. 

726.94 
C 

992.24 
d 
 

444.04 
b 

185.54 
a 

1679.2 
c 

1146.75 
b 

1567.44 
c 

553.87 
a 

 المجموع
 

LSD5% 

5587.19   f= 19.01   r= -0.93 11236.81   f= 7.34   r= -0.79 المتوسط  
        HARPACTICOIDA  
  0.05   0.39  0.10 Harpacticrts  gracilis 86. 
  0.13     0.15 Macrosetella  gracilis 87. 

10.72 0.36 5.25 5.21 1.04 51.76 77.64 20.94 Euterpina  acutifrons 88. 
      0.13  Clytemnestra  rostrata 89. 

10.72 
C 

0.36 
a 

5.43 
b 

5.21 
b 

1.04 
a 

52.15 
c 

77.77 
d 

21.19 
b 

 المجموع
 

LSD5% 

5.43   f=4.33  r= -0.77 38.03  f= 11.25  r=-0.75 المتوسط  
  المتوسط الكلي 2978.68 1374.71

  
 0�"� ����� 		� ,"
8��	
  ���+ ���!�8� @� O�7, #
�$��� ����� %��� %� 3��*^�� %1
�7;� ���7��� �1
�.f 

)��
7�� 	�
"��� ���7� ���� 	�ONE WAY ANOVA 6��J�� ���� C� ������ (5  @X  �
"�!� �1
�.LSD5% 
 	9
�I �
�.�8� ����� �9 �J8I6��J�� ]�q �����.  0@� �+�  ~���� @� O�7 ��7�� �,��- @��!�8
" r�1
�. L�

 ?
��
�� �
-8����� 5 0@� @X  ���qI _��8� �. �.�
,��� #���D5 % 5 O�7D 0	��7�� 
�=� 	�-8��� �9 r8J.  �
��.�� 6�� ���� 
�=�.�"  �
��7
"95% . 	�8��" -
"���� ��
�� ���+ ������ /� 6��I 
�9 r  r���+ �*�
�� O�7

 ���
"�!�� /��� %� �,�-���80�+ ��� 3�$ C� ��� 
�� % .  0�� �,� �"�
8�� 3�
$;� 
�I  �+ ��� ]�q ��8�9 C� �
�9 %� 3��*^�� ��+
.� 6���� ���*� 
��9� (6���� /� 3��*^��)� 	��-7��� 
B , B` .  

) 	������� 	� 	0�"� �q 
�9� 6"8 
0�� E7��1�2�" ( �"��� ��"
��� A��.�� 	Calanoida  ?��� �X9�� �.
9 
	
���� �,-.� %�  ����� ��� %� ?#��8I #
�$�� � %��� � ! 
=��q
8� �"8. �^�" O�7 5 #
�$�� � �����

)%55 �%57(  %������ C� ����� �
������ 	� �"�� 
=��� . Cyclopoida�^�" %��� �"8.� ! 
=��q
8� 
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) 	���J��%39 �% 38(  ����� �
������ 	�. %������ C�  �"�� 
0�I Harpacticoida�^�" �,� �"8. 
=��q
8�
� ! ) 	���J��% 5 .( �"�� ��q
8� �"8. 0���� @� 
�.�"Monstriloida  ��=E %��� � ! ) ����� ���%1( 
-,� .   

 9$�� 	0�"�	 )8 �9 ��� �
������ %� �8�1��� ~���� ���1��� �"8.�� ( %��� � ! �� %� #
�$�� � �����
. 	
���� �,-.�  ��� %��� O
7"�� �1
�. /� ����.�� ]�q �,���� �+� %+�$�� L�7�� %� #��8 5 �
7"�� ~�NI %�
� � -8����� 	����  �1
�. %� �
7�� �q 
�9 5 -8����� 	� %"�^�� L�7�� %� �I 5 r.�| ��1-
$�� 
.q
�� /,�

�
8��� 5	�.7��)��
�7 51994]
���� %� (  5 ��+� �� �.���� ��1-
$�� �5 @
N�|)2002(  ]
���� %� �.���� ���7
8��
:
�.
" 5 � 5 	�.7��)2004(  5 ��+� �� �.���� ��1-
$�� ]
���� %�(Lakkis,2011)  3��
���� ��.
."��� ]
���� %�

.q
���5 )2003,. (AbdelZAziz et al�� %� -8����� %+�$�� ~�.�98;�)5 (����. �Vukanic et al., 2010)(  %�

%9��
����� �7"�� . �
���� ��q %� 3��X9 _�!I O
7"I �1
�. 	� ��X9�� C�D ��
|;
" 5  
  

  
           ) �*�8���3�	
 ���,	
:(   ���� �A��.�	
 F�	
 ��H���	    ) �*�9�A��.�	
 F�	
 ��H���	 ���3�	
 ���,	
:(  

              �
�,�
W
 �54,� /   . 2�0	
 �0  �-. ����+        . 1���	
 �0  �-. ����+W
 �54,� /  �
�,�
 ����  

  
_�. �8����� 	� 5  	0�"� �q 
�9%� 	��9$�� ) 9�10 ( 5  ����� ��� 0	I K3��*N � KA0�.� �� ��"� �
���

�� %q 
�� C�I �����r ��8
8I 	���
 C�D ���� ��q� 5 #
�$�� ��� %� 		����  %��� � 5 3�0�7��� ������� 	�
*���� C� �0Xx�	�  � ������������ �
������� %,���  � 5 #
��� 3���7 ���� 
�q
=�7��� (Pancucci–

Papadopoulou et al.,1992)  
=���*N � ����� �
������ A0�.� 0	I �
8����� �1
�. ��09I �,� 5-"���	
 D ?
�"
��
 ���� /�#
��� 3���7  0�I 5 
=�7��� /� ?
�"�8� 5D A
J��� /� r0. ����#
��� 3���7  ?
�"8. 5 �7����� @�+ L
J!.��  ?
�"8.

5 3��*^�� Y��9 � 5 A0�.��� ���*� ���  %� �
7�� �q 
�9  5 ����� 0	w� #
�$�� ��� %� 	9�  3��*^�� � 5 A0�.���
	
-"��� ���������=�� ������� /��� /� ?
�"�8)Hongiu et al., 2011 al.,2009 ; (SiokouZFrangou et   0�I

DL
J!.� /� r0.  ����. 3��*^�� LJ!.� � 5 A0�.��� 0�,� �7����� A
J���� 5 #
��� 3���7  
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    ) �*�9����+W
 �54,� /  ���
 ��� 
!�� �
�,B ��+ :(     /�0  �-.    ) �*�10 4���� :(D
�b  �54,� /  ���
 ��� 
!���+W
���   

    /��+ �� 1���	
� 2�0	
2009C2010 .                                    /��+ �� 1���	
 � 2�0	
 /�0  �-.2009C2010 .  

  
 
�9E7 � ) 	������� 	�1�2 ���
��� A��.�� %� �
7�� �q 
�9 ?
�� 	���J�� � ! ��=E ?
��.I Y
.q 0	I (

:�
X��� ��"8 C�  
Paracalanus  parvus , Mecynocera  clausi ,Clausocalanus  arcuicornis ,Calocalanus 

styliremis ,C.furcatus, Temora  Stylifera, Lucicutia  flavicornis, Acartia  clausi,A. 

longiremis, Oithona  similis ,O.nana , Oncaea  media, Corycaeus  flaccus , Corycella  

rostrata , Euterpina  acutifrons   
 0���]�q ��=E A��.��  /8�� ����7 ��9� ��� 
=0.I C� 	���J��  s9 %�Eurythermic5  �0�9� ��� Y��9 �
 /8�� %7��Euryhaline 	I �
-�8� O�7 5���0�^� 	� /8�� _�� %� ����� �0�9�� 5 �7����� � 3���7�� ���� O�7 

 
=�� � ��� %��� 3���7�� ���� -8��� ����� 	�" 
� A��.�� ]�q)28,50 �@ ( � ! )� 5 ����� ���18,90(  ��� ! 
#
�$�� ���  �7����� @�+ -8��� 
0�I .	�" 
� �7���� �,� A��.�� ]�q 
=�� � ��� %���)37,0(‰ � !  ����� ���

)� 538,0(‰ � ! #
�$�� ��� ���!� %� O
7"�� �1
�. /� ����.�� ]�q �,���� �,� .#�*�I  L�7�� %+�$��
 : �X� -8�����5	�.7�� )20045��+� �� �.��� �
�$ ��1-
$�� �,-.��� %� ((Lakkis,2011)  �0�.
."��� ]
���� %�

.q
��� 3��
���� et al., 2007) AbdelZAziz %+�$�� %"�.��� #*��� %� (-8����� �7"�� .   

	I 	� @N��
" A��.�� ]�q ��=E 
9 
=���*N 0	9� 	���J��  s9 %� O�7 5 �J��!� �.D 0	]�q 	� ?
|�"  A��.��
 �=E A��.{� �"8.�
" �
7�� �q 
�9 5 #
�$�� ��� %� 
=���*^" ?�.�
,� 5 ����� %� �"9I 3��*^"���M� :  

Paracalanus  parvus:  r���*N -8��� <�"� ! 	
���� �,-.� %� ����� ���  588,25)@/���3(  5
 
�.�" r���*N -8��� <�"� ! ) #
�$�� ��� 100,01@/���3(5Calocalanus  styliremis:  r���*N -8��� <�"
� ! ) ����� ��� 203,02@/���3(  
�.�" 5 r���*N -8��� <�"� !) #
�$�� ��J 89,46@/���3( 5Temora  

stylifera : r���*N -8��� <�"� ! ����� ��� 132,59) @/���3( 
�.�" 5 r���*N -8��� <�"� !  ���) #
�$�� 
84,35@/���3( 5  Acartia  clausi:  r���*N -8��� <�"� ! ) ����� ��� 65,61@/���3( 
�.�" 5 -8��� <�"
 r���*N� ! #
�$�� ��� ) 33,33@/���3(  5Oithona  similis : r���*N -8��� <�"� !  ����� ��� 

100,97)@/���3( 
�.�" 5 r���*N -8��� <�"� ! ) #
�$�� ���54,18@/���3( 5O.nana : r���*N -8��� <�"� ! 
) ����� ���81,38 @/���3( 
�.�" 5 r���*N -8��� <�"� ! #
�$�� ��� 21,65)@/���35 ( Euterpina  
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acutifrons : r���*N -8��� <�"� ! ����� ��� ) 57,86@/���3( 
�.�" 5 r���*N -8��� <�"� !  #
�$�� ���
) 21,61@/���3( .  

� 
�.�"%� �"9I 3��*^" ��=E A��.I Y
.q 0	I E7� #
�$�� ���  
�9 ����� ��� %� 
=���*^" ?�.�
,� �
7�� �q
 A��.{� �"8.�
"���M�:  

Clausocalanus  arcuicornis:  r���*N -8��� <�"� ! ) #
�$�� ��� 97,17/��� @3(  
�.�" 5 <�"
 r���*N -8���� ! ) ����� ��� 57,77@/���3(5Lucicutia  flavicornis : r���*N -8��� <�"� !  ���

 #
�$�� 104,18)@/���3(  
�.�" 5 r���*N -8��� <�"� ! ) ����� ��� 17,68@/���3( 5Corycella 
rostrata: r���*N -8��� <�"� ! ) #
�$�� ���  169,68@/���3(  
�.�" 5 r���*N -8��� <�"� !  ����� ���

)45,86 @/���3( 5Oncaea  media: r���*N -8��� <�"� ! ) #
�$�� ��� 106,30@/���3(  
�.�" 5 -8��� <�"
 r���*N� ! ) ����� ��� 34,98@/���3( O
7"I �1
�. /� �1
�.�� ]�q �,���� �,� .(Lakkis,2011)  ]
���� %�
 �0�.
."���
.q
��� 3��
���� 5( Vukanic, 2008;Vukanic et al., 2010) �
����� �7"�� %� %9� 5� )et al.,2009  

;SiokouZFrangou 1996 , SiokouZFrangou(  ���D �7" %� 5 � ) et al.,2008  Isinibilir �
�$�� %� (
3���� �7"� %+�$��5 �) 20075 al., AbdelZAziz et%� ( ��1-
$�� �,-.��� ������	� � �. -8����� �7"�  

) 	������� 	� 	0�"� �q 
�9 � Y��9 E7��1�2 0	I ( ��.I Y
.q ?
  ?
,�-� �=E� @� ����� ��� %� ��=E �+
:�
X��� ��"8 C� 
=.� �9�. #
�$�� ��� � !  

Pontella  mediterranea ، L.  brunscens،Labidocera  acutifrons،Centropagis  kroyori  
   . Cymbasoma  thompsoni  

 %� A��.�� ]�q ��=E 0	D W����� ����� ���  0.I C� 0��� A��.I 
=�J��I  3���7��Thermophilic.  ��=E 
�9
 #
�$�� ��� %� A��.I:�
X��� ��"8 C� 
=.� �9�. ����� ��� � ! ?
,�-� �=E� @�  

Oncaea  curta.5Candacia  longimana 5Spinocalanus  caudatus  
��� � 5 ��
"�� #
�$�� ��� %� A��.�� ]�q ��=E 0	D A��.I 
=0.I C� �J��I �� 3���"Cryophilic.   

 � 	��-7��� 	�" 
� �.�
,��� � ! 	� E7��B � B` 
�J��!� 	��-7��� 0	I #
�$��� ����� %��� � ! 

�=|�"  KL�" 	  3��*^" � 5 �=� 	� ����� �
������ A��.I ���"� . _�!I �=� 	� 
q����I �, �8�1��� ��8�� �.
9

5 	���J�� � ! �9��$��� %q  �-7��� 0	IB` �-7��� 	� ?
0�.� �X9I %q B  =
=.� K3��*N 0�+I 
=0.9� = 	�"� �q 
�9
	������� %� )1� 2  =  (	��9$�� �  )11 �12. (  Y�� %� ~"8�� ���� 
�0"� C�D�� �0��������� ���8���   ���^���

) (�
0��^��� %� �-7���B (6���� ����+) W-
$�� 	� �"��,�� 
��� ����^�" ?��0X�� �X9��� �7����� � 3���7�� � = O�7�
��x�  �
��^��� ]�q ?���� ?
�=�  3��*N C� ��X���
" 5 ����� �
�������) 
=���
�.D 	� ��*�SiokouZFrangou et 

al.,2009 	�9� 3�q
E�� ]�q � 5( ?���=E �X9I %�  �-7��� B �-7��� %� r�� %q 
0��B` W-
$�� 	 3���"��
(�,�����) (Kovalev et al.,2003)�1
�. /� ����.�� ]�q �,���� �+ � 5 �
8��� )(Vukanic et 

al.,2008,Vukanic , 2010  %9��
����� �7"�� %�(SiokouZFrangou et al.,2009)  ���D �7" %�5  
 )20075 al., AbdelZAziz et( %� ��1-
$�� �,-.��� 	� ������� . -8����� �7"��  
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) �*�11
�,B ��+ :( ���4��	
 /  ���
 ��� 
!�� � B`,B�54,� ��  ) �*�12���
 ��� 
!�� D
�b 4���� :(  ���4��	
 / B`,B ��  

����+W
  /��+ �� 1���	
 � 2�0	
 /�0  �-.2009C2010 .        �54,� ����+W
  /��+ �� 1���	
 � 2�0	
 /�0  �-.2009C2010 . 

  
��	0�" 	�  	�������)1� 2  ( ��=E����� C�D %��.� A��.I Acartiidae : ���
��� A��.�
" ��0X��  

Acartia  clausi , A. longiremis , A .dana , A .latesitosa, A. negligens……. 
 ¡��� A��.�� ]�q ��"� 
� C�  ]
���� O0��� C� ����7 ���$x�)Crisafi,1974 ?3��*N � 5 ?
0�.� �X9I �.
9� 5(
 �0-7��� %�B ��) ?��0X�� �X9I %q %���� 5 (W-
$�� 	� �"��, �-7��� 	� %7��� ����� ]
��"B` (W-
$�� 	 3���"��) 

5  � 
�9�=E� ) ������ 	�1( 5  A�.�� 3��*N -8��� <�" �,�Acartia  clausi �-7��� %�B ����� ��� � !  
)  112,58@/���3(  %� ]����I 3��*N -8��� 	
9 
�.�" 5 �-7���B` 9" 0�+I<�" �,� .��X  

) 18,64@/���3(	�" 
� �-7��� ]�q %� #
��� %� �7.��� 	��89��� @�+ -8��� ����� O�75 )5,5 C� �/<�� (
) 6����25@ (� 5)6,2C� �/<�� ( ) 6����100�
8��� �1
�. /� ����.�� ]�q �,���� �,� .@ (  

5��
�7 5	�.7��)19945 ��+� �� �.��� W-
$ %� ( /��)4Lakkis,199  (�0�.
."��� ]
���� %� 3��
���� 5 
.q
���  
 ),Papathanassiou,1991 SiokouZFrangou (���D �7" %�.  

 �8����� � ! 	� E7�� ������ %� 	�"� �q 
�9)1  ( =�.
9 ����� ��� � ! A��.�� 3��*N 0	I %� C�I 
) ��1
��� �,"-��25Z15 	� @ ( �-7���B )1583,29@/���3 ��� <�" O�75(
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