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Abstract

This descriptive study “The Impact of Seawater Microbial Pollution on Fish,
Beach Sand and Health in Gaza Strip” has been conducted to comprehensively
investigate the microbial characteristics of Gaza strip seashore. The main objectives
of the study are the detection of the rate of microbial pollution of seawater, beach
sand and fish population, and to assess the effect of offshore distance and seasonal
variations on pollution levels. The investigation was conducted through laboratory
analyses of indicator bacteria (total coliform, Jecal coliform, fecal streptococci ) and
some pathogenic bacteria Salmonella ,Pseudomonas, Vibrio parahaemolyticus and
Staphylococcus aureus) of seawater samples and fish samples of 18 species collected
Jrom the study area at 400m offshore. A total of 1120 samples (560 seawater,280
beach sand and 280fish) were analysed over a one year period (12-2001 to 11-2002).
samples were collected from 5 locations along the Gaza Strip sea shore on the
criteria that they are close to a waste water outfall or located in a recreational area.
Laboratory analyses include membrane filter and plate count dilution techniques
which were conducted at the public health food and water laboratory of the
Palestinian Ministry of Health. The SPSS statistical package was used for the data
analysis, and the results were presented in the forms of bar graphs, plain and cross
tabulation. The results show that there are a significant microbial pollution of
seawater, beach sand and fish in all seasons of the year at a distance of 400m
offshore. The pollution is higher during winter time, decreases as the distance
increases, and also increases with the decrease of the distance from the wastewater
outfall. The concentration of microbial pollution is positively proportional to the
quantity of wastewater discharged into the seawater. Generally , pathogenic bacteria
were not detected in all the analyses with the exception of Pseudomonus which was
detected in station I and IV in Summer, Pseudomonus and Staphyllococcus aureus
which were detected in some fish species. From the outcome of the study , negative
health impacts on Gaza Strip population, especially sea shore visitors, are
anticipated. Several recommendations that may help in controlling and /or protecting
the coastal area and the marine ecosystem in the study area have been suggested.
These mainly include: The construction of wastewater treatment plants and upgrading
of the existing ones. Routine monitoring of the pollutant level of the coastal area,
especially the recreational parts. If there is no other alternative, wastewater
discharge should be at a distance not less than 400 meters offshore. Finally it is
recommended that further studies can be undertaken to assess the health impacts of
seawater microbial and /or chemical pollution.
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Study Aim

aim of this study is to detect the rate of microbial pollution of the seawater, beach

sand, and fish present in the area and their correlation with health.



s :
To determine the rate of microbial pollution in Gaza Strip Seawater.

To study the effect of distance dilution of pollutants from the disposal
points.
To detect the pathogenic organisms may be present in the whole fish

(grinding meat) and fish disease.

To correlate between the rate of seawater pollution, fish diseases, and
coastal sand and human health.

To study the effect of seasonal variations on the microbial pollution of
seawater.



Chapter 6 —
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Conclusion

The observation of the present study revealed high pollution rate in the most
ints investigated along Gaza Strip coastline. Pollution was due to the disposal of
wage and wastewater directly into the seawater and beach sands without treatment.

Seasonal variations were limited due to the uses of beach for recreational and
thing purposes in summer. In Summer the number of bacteria was declined to the
swest level in most of the stations due to closure and re-direction sewage disposal
utfalls into other areas except in two points (station II and station V ) where sewage
isposal continued even in Summer. The dual effect on the coastal water layer is
vident by the only slight stratification of the hydrological parameters and similar
Jumbers of bacteria present at different depth. Also, the dual effect adds to the need
»f the appropriate distance inside the sea at which the aumber of bacteria was within
the permissible limit. The multiple uses of this coastal zone in the long run will case a
greater stress to the coastal resources. It will interfere with fisheries which will
thereafter determine human health and welfare.

Deterioration of the coastal marine environment is due to continuous discharge
of large volumes of untreated or insufficiently treated sewage and wastes into the sea
along the Gaza Strip coast. Pollution combined with over exploitation has reduced
fish stock in the area with showing certain infection and cysts acquit by fish pollution
of the marine environment also threatens the survival of posidonia plant bed.

It is an alarming situation and hence regional plans should be developed. Land
based and sea based activities should be properly integrated and the activities should
be made compatible to each other to achieve the goal of sustainable development.
There is a dire need to have an integrated coastal zone management to combat this
coastal pollution in this area.
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Recommendations

In order to improve protect and develop the coastal and marine environment in

the Gaza strip, the following recommendations might be of help to the decision

makers.

1.

Establish a long term monitoring program to collect the necessary data on fish
resources, habitats and pollutants, levels that may cause negative impacts.
Construct and upgrade the waste water treatment plants to reduce the pollution
load into the seawater.

Discharge waste water into the seawater at a distance not less than 400 meters
deep, if there is no other choice or alternative.

Establish a comprehensive awareness program with active participation of the
different types of mass media such as TV, Journals, news papers, Video clip,
public meeting, school classes and any other available means.

Encourage some students to specialize in the studies of marine biology and
oceanography.

Cooperate with other neighboring countries in the region to identify the
common problem facing the Mediterranean Sea basin marine environment and
how they can be solved on a regional level.

Conserve the Wadi Gaza wetland and protect the natural landscape from a

more deteriorations.

Develop a national protection program for the protection of the marine
environment that can be enforced by setting the necessary rules and

regulations.

121




9. Encourage coastal tourism by enhancing investments in the coastal areas
through the development of recreational areas.

10. Encourage related NGOs and research centers to work more activity.

11. Allow the custodians of the ecosystem to determine v;rhether additional
management and alternatives for the control of pollution must be

implemented.
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