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ABSTRACT 
This study lasted fourteen month started from May 2006 to Jun 2007. We 

investigate the monthly changes of Total Coliform TC, Faecal Coliform FC, 
Faecal Streptococcus FS, Staphylococcus aureus, Pseudomonas aeruginosa and 
heterotrophic bacteria in 37°°°° C, along the beaches of Lattakia and Jableh from 
Ras-Albasit to south of Jableh. 

The results showed high numbers of indicators and other bacteria in 
beaches water near the discharge of sewage and estuaries. The application of 
criteria of marine quality, showed that most sites are not acceptable and 
sometimes polluted, not recommended, except one site in Ras-Albasit shore 

To identify the source of pollution we applied the number of FC/number of 
FS, all of sites showed human pollution except the site SRCB1 in Ras-Albasit 
shore, which was of animal pollution. 

Stastical study showed correlation between FC and TC also FS in all sites at 
significance 0.01 and 0.05. 

 

Key Words: Total Coliform, Faecal Coliform, Faecal 
Streptococcus, Water quality, Staphylococcus 
aureus, Pseudomonas aeruginosa, Heterotrophic 
Bacteria, Pollution, Syrian coastal water. 
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����
%��*
��� �
��'���:�����!� ��	/��� #����� ����� ���/ ���6!�&�� ����	���� ���	 %�/ �����	��� Z
� J&/ ���!6� �'�	( ������� �	
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Streptococcus (FS) (&
 5�� KF-Streptococcus agar (Merck) <�.;�/ 	��� 01 (&
�� ��37°$�� �48���& �������� ���
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�	9:7 ��&����� =�� .7 ����/�� �;
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	���� #�����
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�	� ! ������ #����� $	�	/ ��	� D������ .�;16–18°�!�) ����	���
 Ĥ
 D����� .�; 5�:���26–29°��� �@���7 ��/
���� ����1 D����� .�;38–40‰.

	
�'%�� ��
��� 	
������� KA�����:
U��� D
���� .)1(����	� ����!� ������
 5�:��� �����TC�FC�FS�S. aureus �P.

aeruginosa ����!
 HB/100 �D� .� @M;1 +	������ 3�	/�I�
 ��(&
!��� ��K.
������)1(��� �����±±±±SDKA���� �
������ �����	������ N(��� 23.

�
�����/100�� N(����� TC FCFSS. aureus P. aeruginosaHB 
SRCB1(&
!���±

SD D�����
791.28 ± 1203.96  

( 4000 – 40 )* 
40.64 ± 79.07 

( 240 – 0 ) 
168.14 ± 257.65 

( 800 – 2 ) 
23 ± 29.31 
( 90 – 1 )

294.78 ± 296.62
( 1200 – 95 ) 

2085 ± 3013.58 
( 11000 – 210 )

SRCB2(&
!���±
SD D�����

110.5 ± 97.14 
( 310 – 12 ) 

67.5 ± 76.63 
( 240 – 0 ) 

20.14 ±18.93  
( 77 – 0 )

38.28 ± 47.55 
( 150 – 0 ) 

211.71 ±275.05 
( 900 – 42 ) 

710.21 ± 1834.78 
( 7000 – 26 ) 

SRCB3(&
!���±
SD D�����

825.28 ± 891.60  
( 2400 – 40 ) 

287.71 ± 457.29 
( 1500 – 20 ) 

357.21 ± 599.46 
(1720 – 8 ) 

33.42 ± 54.63 
( 190 – 0 ) 

261.42 ±336.83 
( 1020 – 35 ) 

6694.28 ± 4251.45 
( 14200 – 900 )

SRCB4(&
!���±
SD D�����

620.28 ± 666.70 
(2300 – 56 ) 

70.28 ± 71.34 
( 210 – 0 ) 

41.5 ± 41.13 
(120 – 0 ) 

20.35  ± 17.73
( 60 – 0 )

502.71 ±394.70 
( 1200 – 70 ) 

1774.64 ± 1837.36 
( 7000 –360 )

SLCB1(&
!���±
SD D�����

22742.85 ± 5588.68
(32000 – 12400 ) 

1287.07 ± 796.98 
( 2800 – 260 ) 

486.21 ± 373.50 
(1340 – 125 ) 

100.5  ± 63.73
( 270 – 22 )

6220 ±4699.98 
( 12500 – 700 ) 

39642.85 ± 14698.85
( 71000 –19800 ) 

SLCB2(&
!���±
SD D�����

8276.42 ± 8320.86 
(23500 – 270 ) 

965.35 ± 590.82 
( 2010 – 190 ) 

403.85 ± 295.57 
(946 – 23 ) 

49.28  ± 37.37
( 130 – 15 )

1535 ±843.05 
( 3000 – 310 )

6296.42 ±4262.76  
(14600 – 1400 ) 

SLCB3(&
!���±
SD D�����

4255 ± 4210.43 
(14900 – 660 ) 

416.85 ± 516.88 
( 1654 – 92 ) 

124.57 ± 67.54 
(271 – 28 ) 

101.85 ± 112.37
( 360 – 17 )

2131.35 ±2145.59
( 6800 – 109 )

8035.71 ± 5680.95 
( 19200 – 1100 ) 

SLCB4(&
!���±
SD D�����

5342.85 ± 4393.12 
(15000 – 800 ) 

1205.5 ± 465.79 
( 2300 – 590 ) 

382.78 ± 239.11 
(800 – 46 ) 

114  ± 62.52 
( 280 – 18 )

2100.07 ±1045.97
( 3800 – 180 )

20305 ± 5916.30 
( 32000 –11400 ) 

SLCB5(&
!���±
SD D�����

18232.85± 21036.74
(80450 – 910 ) * 

5916.75 ±11082.08
( 41000 – 120 )

1975.14 ±3982.93
(13000 – 120 ) 

149 ±164.42 
( 560 – 10 )

919.85 ±901.44 
( 3500 – 112 )

26385.71± 22404.80 
( 71200 –3500 ) 

SLCB6(&
!���±
SD D�����

6500 ± 6458.23 
(21500 – 1694 ) 

4200.57 ± 4032.06
( 12300 – 658 )

1724.21 ±1958.70
(7000 – 200 ) 

108 ± 56.80 
( 210 – 21 )

10651.64 ±3498.97
( 17000 – 3480 )

70539.64± 32074.19 
( 120600 –23000 ) 

SLCB7(&
!���±
SD D�����

31175.71± 22562.11
( 90100 – 11500 ) 

14332.14± 8766.36
( 32000 – 2400 )

4738.14 ±2930.22
( 9400 –1040 ) 

183.07± 107.74
( 400 – 61 )

13007 ± 8208.16
( 22500 – 1148 )

52100 ± 29226.17 
( 104000 – 11600 ) 

SLCB8(&
!���±
SD D�����

45390.71± 17009.63
( 80560 – 22900 ) 

29847.17±10374.67
( 49900 – 14000 )

9314.57 ±2386.45
( 13564 – 5900 )

395.71± 279.70
( 1010 – 110 )

37742.14±15784.29
( 65000 – 10800 )

1718214.28 ±510462.71
(2675000– 857000 ) 

SLCB9(&
!���±
SD D�����

44258.57± 20316.20
( 89700 – 22000 ) 

23476.42±13003.56
( 48900 – 6900 )

13615 ± 12070.63
(38100 – 1030 ) 

286.71± 152.52
( 680 – 99 )

15867.14 ±5159.99
( 23000 – 8900 )

1740110.7± 2652734.82
(9896000– 139050) 

SJCB1(&
!���±
SD D�����

33160.71± 10380.45
(53200 – 15980 ) 

18308.07±11022.88
(46230 – 3700 ) 

4817.85 ±2049.69
(9700 – 1030 ) 

126.35 ± 55.79
( 268 – 46 )

8865±4155.40 
( 16200 – 2600 )

430549.29± 264749.22
(1045000 –120000 ) 

SJCB2(&
!���±
SD D�����

3293.28 ± 2626.55 
(8940 – 756 ) 

1415.71 ± 1029.68
(3800 – 320 ) 

1755.14 ±4140.43
(16080 – 81 ) 

77.92  ± 38.92
( 125 – 6 ) 

4142.92±1508.75
( 7100 – 1899 ) 

29462.55± 16883.54 
( 62100 –11090 ) 

SJCB3(&
!���±
SD D�����

37982.14± 17313.68
(71200 – 13500 ) 

10112.14± 5617.99
(22350 – 3900 ) 

2936.14 ±1444.04
(5600 – 980 ) 

108.35  ± 46.58
( 207 – 51 )

20924.28±12808.08
( 45150 – 1100 )

479442.85± 423109.55
(1320000 – 79500 ) 

) *D����� :5�:��� ������–A	 ��� ������ (SD:Standard Division+	������ 3�	/�I� 
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������)2(E�F �����M�% 	
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��� �
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��� 	��H��WHO 	��H���
UNEP �������� R
%� �'%�� ��
�% 	=�5�� )11712716(E��� ������M�% "� ;��
��� I��'�FC

10 ≤≤≤≤11)100 101)10001000)1000010000 ≥≥≥≥ FC/100�� 	������ N(��� ��%��	H<'� N� 	��%���#% >=�
 M	��%�� �
@ 	���� 
SRCB1 )9(64.29*)5(35.71 
SRCB2 )3(21.43)8(57.14 )3(21.43
SRCB3 )9(64.29 )3(21.43)2(14.29 
SRCB4 

E7	 (�&��� +��

D���K )3(21.43)7(50)4(28.57
SLCB1 )6(42.86)8(57.14 
SLCB2 )6(42.86)8(57.14 
SLCB3 )3(21.43 )9(64.29)2(14.29 
SLCB4 )5(35.71)9(64.29 
SLCB5 )7(50)3(21.43 )4(28.57 
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,(�) D��)��K�M��
)2(14.29)9(64.29 )3(21.43 
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SLCB8 )14(100
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SJCB2 )5(35.71)9(64.29 
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SRCB1 *)12(85.71 )0(0
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SRCB3 )9(64.29 )2(14.29 
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E7	 (�&��� +��

D���K )10(71.43 )0(0
SLCB1 )0(0)8(57.14 
SLCB2 )0(0)8(57.14 
SLCB3 )3(21.43 )2(14.29 
SLCB4 )0(0)9(64.29 
SLCB5 )0(0)7(50
SLCB6 

,(�) D��)��K�M�� 
)0(0)12(85.71 

SLCB7 )0(0)14(100 
SLCB8 )0(0)14(100 
SLCB9 

,(�) J
����K�M�� )0(0)14(100 
SJCB1 )0(0)14(100 
SJCB2 )0(0)9(64.29 
SJCB3 

,(�)���� )0(0)14(100 
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�A���  ���� O����� ��=� �
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���� 01 %
�!�� 	��� ���/! <K�
� �&
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�/ #	��� �� ?��
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FC / FS O����� ��=� ���	������ N( 2���
'0.6 ≥≥≥≥0.6)4���% ���5�4 ≤≤≤≤O����� ��=� 
SRCB1*)12(85.71)2(14.29 A
SRCB2)2(14.29 )9(64.29 )3(21.43H
SRCB3)2(14.29 )11(78.57 )1(7.14 H
SRCB4

E7	 (�&��� +��

D���K )4(28.57 )8(57.14 )2(14.29H
SLCB1)12(85.71 )2(14.29H
SLCB2)11(78.57 )3(21.43H
SLCB3)10(71.43 )4(28.57H
SLCB4)9(64.29 )5(35.71H
SLCB5)11(78.57 )3(21.43H
SLCB6

,(�) D��)��K�M��
)1(7.14 )10(71.43 )3(21.43H

SLCB7)13(92.86 )1(7.14 H
SLCB8)14(100 H
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,(�) J
����K�M��)12(85.71 )2(14.29H
SJCB1 )10(71.43 )4(28.57H
SJCB2 )1(7.14 )12(85.71 )1(7.14 H
SJCB3 

,(�)���� )10(71.43 )4(28.57H *)������� ��� (%��� ��&���������� ��
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 ����	��� 01 @���& 	�2� +��� ��/
���� D��� D���)10(���
����� #�� ���6!&� .���
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�/��&�� =�
/7 01 #����� ���
� 5�� ��� 	)2�� ���
�	���)16�13.(
	�)! �	� 8'�!� ����	� .�� (��!	I� �KM� �&FC
����	� TC�FS����� �����
 

<K�
��� 01 ��� !�� ��	�" ����	��� ����!
 ������� ����
�����
 �	�� 0�1 �/�;
��� 
D
����)5(�9����5�> ����	� (��!	� <�� ����	��� ���������
 ������� �	
����
���

 ����7 A
!&�� ���	��� �	
���
���0.05 �DK7 
7 ���
����� #��� �����7 ��2� ���
 �
� ���
�	�����+�	� %
�! ��	)2 (��!	� :/M� ��
FC�E��
�
��&���� ����	� <�

��M� 01 ������� ���
����� <� ���	��� �	
���
��� ����	� �(�!	� ������<�K�
� �<��
 
��� !�� ��	�" ����	��� �M� 01�A	67 <K�
� �D�&.����	���� <K
� SLCB3 (���!	� 

dD� .� S. aureus 
HB���	��� �	
���
��� <�.
������)5(��%��M� ����� �
(R�
���� "
% FC��
������	������ N(��� 23 	�������.

FC 
.FG TC FSP اDEراABا?< aeruginosa S.aureus HB

SRCB10.93* 0.88*-0.04 0.11 - 0.23 
SRCB20.86* 0.76*0.15 0.25 0.003 
SRCB30.68* 0.66*0.24 0.39 0.10 
SRCB4

(�&��� E7	
D���K +��

 

0.66* 0.77*0.31 0.35 0.69* 
SLCB10.73* 0.85*0.14 - 0.17 0.70* 
SLCB20.76* 0.87*0.16 0.47 0.22 
SLCB30.68* 0.79*0.47 0.90* 0.58* 
SLCB40.71* 0.55*0.28 0.49* 0.24 
SLCB50.90* 0.85*- 0.24 0.27 0.32 
SLCB6

D��) ,(�)
��K�M�� 

0.78* 0.65*- 0.15 0.82* 0.46 
SLCB70.70* 0.69*0.31 0.47 0.13 
SLCB80.76* 0.81*0.30 0.22 0.02 
SLCB9

J
�� ,(�)
��K�M�� 0.64* 0.85*- 0.25 0.16 - 0.29 

SJCB1 0.83* 0.67*0.44 0.33 0.36 
SJCB2 0.68* 0.70*- 0.21 0.33 -0.05 
SJCB3 

���� ,(�) 
0.67* 0.74*- 0.11 - 0.23 0.18 
*P ≤ 0.05 P > 0.05 



 �
! �+	
&�� ,(�)�� #���� ���
�	��� ���
��� 	���! 

56

 
	���5�� 

%/��� 8'�!� DM6 .� 0/��� 3	��� C�	�! 	��4! e
;
�
 :/M� 5�
�� ��	���� 
	�9��� �����
 ��
���� 01$�
� ��	/��� #����� �9!��
�
 �@���& 	�2! 0!��
 01��/M� 

#�����U�/!
 &� ������> .� ������!&I� =�	"g� �9���6!.
%�/! 0!�� ��!���� ����!�� ������ .7 5�> $	�)T� .� U�� I��/(&�� ���(�� 01 #������ 

��&�)�� ��)�� D���)9(����&I
 ���&����� �
1 ��)�� 	��4! ?�!�! 0!�� @�@M!��K 0�1 
����K��� H��/��
�KZ���� 5�> D�! �� ��� ��'(�)�� ��(���� 01 ���1����� #���� D
�(� 

��
�320	!�
��� @�)7(�A	67 �9� .�
 ��9� .� ������	/��� #����� 01 ����!�� D��� 
��
����� ����	��� ����7 .� D��� +��� .
.�� -��! <�K�
��� 0�1 ������ ����K D��
��� #�� 

����� 	��� 5�� 0����� 0/��� 3	��� J���� =	�!! 0!��.T� .� U�� I ?���
 $	��)
 �� ��(/� ���K> ����7 5�> �	/��� 01 �9 �	�! D�K �9� ������ B�7 ��� 01 	�	�!&I� J��

 ���6
 ,(�)�� #��� ��K�	� 01�/��&�� �&
� H���7 .



������ � 	
���� ������ ���� 	���� 	���)26(� ��� ����� �2010 

57

 
N������REFFRENCES  

1. Alonso-Saez L., Gasol J. M., Lefort T., Hofer J. and Sommaruga R., 2006: 
Effect of Natural Sunlight on Bacterial Activity and Differential Sensitivity 
of Natural Bacterioplankton Groups in Northwestern Mediterranean 
Coastal Waters. Applied and Environmental Microbiology, Vol., 72, No. 9, 
p. 5806-5813. 

2. APHA, AWWA and WEF, 1998:  Standard Methods for Examination of 
water and wastewater, 20th edition. American Public Health Association, 
Inc., Baltimore, M.D. USA. 

3. Bfadoin E. C. and Litsky W., 1979: Faecal Streptococci, Am.J. Public 
Health, PP. 77 – 115. 

4. Falcao, D.P., Leite, C. Q. F., Simoes, M.J.S., Giannini, M.J.S.M. AND 
Valentini, S.R., 1993: Microbiological quality of recreational waters in 
Araraquara, Sp, Brazil. The science of the total environment. Vol. 128,  p. 
37 – 49.  

5. HMSO., 1996: An Evaluation of presence-absence tests of coliform 
organisms and Escherichia coli methods for the examination of water and 
associated materials.  

6. Papapertropoulou M. and Rodopoulou G., 1994: Occurrence of Enteric and 
Non-Enteric Indicators in Coastal Waters of Southern Greece. Bulletin of 
Marine Science, Vol. 54, No. 1, p. 63-70. 

7. Sommaruga R., Hofer J. S., Alonso-Saez and Gasol J. M., 2005: Differential 
sunlight sensitivity of picophytoplankton from surface Mediterranean 
coastal waters. Applied and Environmental Microbiology, Vol., 71, p. 2154-
2157. 

8. UNEP, 1990: Common measures adopted by the contracting parties to the 
convention for the protection of the Mediterranean sea against pollution, 
MAP. Technical Reports Series, No. 38. Athens. 

9. UNEP/WHO, 1991: Biogeochemical cycles of specific pollutants (Activity K) 
Survival of Pathogens. MAP. Technical Reports Series, No. 49. Athens. 

10. UNEP/WHO, 1991: Assessment of the state pollution of the Mediterranean 
Sea by pathogenic microorganisms, Athens. 

11. UNEP/WHO, 1996: Assessment of the state of microbiological pollution of 
the Mediterranean sea. MAP Technical Reports Series, No. 108. Athens 

12. UNEP/WHO/IAEA, 1988: Guidelines for Monitoring the Quality of Coastal 
Recreation and Shellfish Growing Areas. Ref. Meth. Mar. Poll. Stud. No. 1 
Rev. 1. 

13. WHO, 2003: Guidelines for safe recreational water environments. Volume 
1, Coastal and Fresh waters, Geneva, pp. 219. 

14. WHO/EPA/Commission of the European Communities, 2000: Monitoring 
Bathing Water, London and New York, pp. 337. 

15. WHO/FAO/IOC/UNEP., 1992: Evaluation of the testing workshops on the 
stastical treatment and interpretation of marine community data. MAP. 
Technical Series, No. 68. Athens. 



 �
! �+	
&�� ,(�)�� #���� ���
�	��� ���
��� 	���! 

58

16. WHO/UNEP, 1977: Guidelines for Health Related Monitoring of Coastal 
water Quality, ICP/RCE 206 (4), Copenhagen.  

17. WHO/UNEP, 1994: Guidelines for Health Related Monitoring of Coastal 
Recreational and Shellfish Areas (Parts: I, II, III, VI, V). EUR/HFA, Target 
20, Denmark. 

18. Zaccone R., Crisafi E. And Caruso G., 1995: Evaluation of fecal pollution in 
coastal Italian waters by immunofluorescence. Aquatic Microbial Ecology, 
Vol. 9, p. 79-85.   ��J��)2���� Q
!� –E�� 1995 :��
%*�� ��#�  =��� 	
(,-�� 	�
�� ���� ��
�� 	
�
�'� 	����

2������ .	'���$ �
����� )������ 	
�* )"
��� 	���� .
 �
!–"�#��$ –2000 :	
A�
!
<�� 4A�=5�� 23 �
������ �
�T�)O������� 	�
A�
�
*�
%��� 	
A�
�
*��
�� 2������ �
%*�� �#� ��
� 23 ��
�*% .	
���� ������ ���� 	���� 	��� .������162����� ����� 7.
469)81.


