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Abstract: The study focused on effects of seawater pollution on total count, distribution and size of the species
Ammonia beccarii through studying the effect of some parameters i.e. Biochemical Oxygen Demand (BOD) and
seasonal variation on two locations of Gaza Strip Seashore line. The results showed that mn the polluted site the
TC change was closer with increase or decrease of BOD.. In free site, with low concentrations of BOD. (no
pollution) the TC was more affected by sampling time. The size of the orgamsm was affected relatively in winter
season in the polluted site as temperature and related biochemical activities decreased The low average size
1 polluted site was higher than the highest average size of free site. The size of Ammoma beccarii was better
indicator for organic pollution level in comparison to total count.
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INTRODUCTION

Gaza strip is a land area located along the
Mediterranean Sea in the southwestern side of Palestine
and northwest of Egypt. The size of the area is about 365
km®. The population is growing fast where it is estimated
to be 1400,000 individuals in 2005 (CZPG, 1996) and that
mainly because of high rate of fertility and the large
mumber of immigrants. Current population in the West
Bank 15 2.2 million and 1.3 million in the Gaza Strip and 1s
expected to double in the next 20 years (Tarrar, 2006, 2007).
The coastal zone of Gaza covers an area of about 74 km®.
and roughly consists of the beach and the coastal sand
dunes next to the Mediterranean Sea.

The extent of seawater pollution varies according to
the quantity and quality of pollutant. However, the
problem of seawater pollution is acknowledged
worldwide. The lack of wastewater treatment facilities
leads to discharge untreated sewage directly into the sea.
From the hygienic point of view, seawater and beach in
Gaza city and the northern area suffers high degrees of
pollution (Affifi et al., 2002). In the last three decades, the
shore of Gaza suffered from pollution as a result of either
authorities or citizens behavior by orienting the sewerage
into the seashore. The results of the microbiological and
biochemical analysis which were carried out m the last
five years in the Environmental and Rural Research center
at the Islamic Umversity of Gaza, show that more than
900 of seawater samples exceed the recommended values
for bathing water according to the WHO standards in
Gaza city and Northern area (Afifi et al., 2002).
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The microbiological quality of sediments at the
sediment-water interface in bathing waters 1s receiving
increased attention (Arakel, 1995). There 1s evidence that
faecal indicator and pathogemc bacteria survive in
sediments for longer than in the overlying water and it
has been proposed that sediments serve as sinks for
faecal bacteria with the potential to pollute the overlying
bathing waters (Ashbolt et al., 1993; Nix et al, 1993,
Ghinsberg et al., 1994, Howell et al, 1996).

Stream sediments have been shown to contain faecal
coliform at concentrations higher than those observed in
the overlymg water column. Van Donsel and Geldreich
(1971) and Ashbolt et al. (1993), for example, indicated
that sediments may contam 100-1,000 times the number of
faecal indicator bacteria contained in the overlying
water. Studies on the survival of bacteria mdicate that
sedinents present an enviromment
growth. Faecal bacteria have been shown to survive

favorable for
and to a certain extent, even to grow in sediments
(ElManama et al., 2003).

The accumulation of organic mater and bacteria in
sediment present a favorable environment for some fauna.
Weiss et al. (2006) stated in their study, in the intertidal
sediments of the Halong Bay, Northern Vietnam, that
seven taxa of mostly cosmopolitan forum genera:
Ammonia, Elphidium, Discorbia and Asterotalia seem to
be sensitive in- situ momnitors of marine pollution. Also,
Bonetti (2006) m her study "Diagnostic tool to evaluate
the benthic habitat quality in lagoons and estuaries of
southern Brazihian coast" states that Six atiributes were
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available in discriminating sites from which the percent
abundance of tolerant taxa (e.g., Cribroelphidium and
Ammonia sp).

Foraminifera can be used as bioindicators for
pollution monitoring in marine environments. The short
life cycle and fast reactions to environmental changes can
be used as signals for pollution {(Armynot ef al., 2004;
Weiss ef al., 2007). Benthic forams show a wide range of
test deformations which may have been caused by
pollution such as heavy metal contamination, other
anthropogenic influences eg., oil sticks, domestic
sewage, change of physical and chemical environmental
parameters and shortage of nutrients in the environment
(Yanko &f al., 1998, Stouff ef al., 1999; Scott 2f @l., 2001).

In our study, Ammonic beccarii iz a benthic
foraminifera hyaline species, it iz a cosmopolitan,
{(Loeblich and Tappan., 1985) and was picked from the
northern shore of Gaza and seemed to be effected from
pollution.

This research is carried out in order to study the
seasonal distributions and sizes of Ammonia beccarii in
the selected stations (the free station which suffer the
shortage of nutrients and the polluted station with
sewage and organic matter) from June 1997 -March 1998.
In addition, the study focused on effects of seawater
pollution either on distribution or size of the species
through studying the effect of some parameters i.e
Biochemical Oxygen Demand (BOD,), size and Total
Count (TC) on the survived species Ammonia beccarii
{Linne, 1758).

MATERIALS AND METHODS

Selected stations: Two stations were selected along the
northern seashore of Gaza Strip, the Sheikh Radwan
effluent station and the Gaza Strip green line of northern
borders station (Fig. 1). Table 1 shows the stations
location description.
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Fig. 1: Location Map of Sampling Stations
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Table 1: Sampling locations description

No. Name of Station

Description

Altitudes

1. Northern green line borders station
(free station)

Sheikh Radwan effluent Station
(wastewater station)

2.

Directly situated on front of the
green line of the northern borders

N 31° 357 35.86
E 34° 24~ 24 .55°

Sampling frequency: In this study, samples were
collected seasonally starting from June 1997-March 1998
and the samples were collected from the two stations with
total samples number of 8 (samples collected on March,
1998 were excluded because of the stormy conditions
prevailed which affected the validity of collection) It 1s
worthy to note that the inlet was closed on 30-12-1997.

Samples collection: The samples were collected at
morming hours about 10 A M. where the sampler stand in
water about 4-6 meters from the seashore and at 1-2
meters deep. The beaker is dragged on the bottom surface
taking the upper 5 cm of the bottom surface sedunents
and the beaker then 1s filled with sea water while gomng up
to the surface and from different levels.

Parameters measured

Biochemical parameters measurements: Dissolved
Oxygen and pH were measured in the field for each
seawater sample. Biochemical Oxygen Demand (BOD)
parameter was measured in the laboratory of Environment
and Rural Research Center.

Ammonia beccarii tests measurements:

Every seasonal sample was brought to laboratory
where 2-3 drops of Rose Bengal dye were added to
each sample.

Samples were mcubated with Rose Bengal to the next
day, where the specimens of living. Ammonia
beccarii stained with the pinkish color.

Wet sieve (# 200) analysis was carried out.

Drying of samples was carried out on the hot plate.
One hundred grams of each sample were weighed
from which specimens of dmmonia beccarii were
picked, counted and measured (the diameters of the
tests were measured and mdicated the size of the
tests).

RESULTS AND DISCUSSION

From the different field measurements of various
parameters, the pH, temperature, DO and TDS showed no
significant variations so, they were excluded. The results
were focusing only on the BOD., size and total count of
the Ammonia beccarii. Many curves were drawn showing
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Fig. 2: The relations of total count of Ammonia beccarii
and BOD. with sampling time of both investigated
sites

the relation between the previous effective parameters.
Total count, size and BOD, for both selected stations
(northern green line borders station (1) and Sheikh
Radwan effluent station (2) and gave some results as
follows:

Figure 2 presented the result of the Total Count (TC)
of Ammonia beccarii and the BOD, variation with
sampling times n both mvestigated sites.

The results showed a close relation between TC and
BOD, concentrations for both sites (Free and Polluted) as
given in the curves A and B in Fig. 2. However, in site
with wastewater inlet (polluted site), the TC change was
closer with increase or decrease of BOD.. In free site,
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Fig. 3: The relations of the Size of Ammonia beccarii and
BOD, level with sampling time of both
mvestigated sites

with low concentrations of BOD. (no pollution) the TC
was more affected by sampling time. In summer the TC
was significantly higher than m winter, with a total count
of 158 individuals (Tests) 100 g~ of sediments and 20
individuals 100 g~' of sediments, respectively.

In general the TC i the polluted site was higher than
1 free site (Fig. 2¢) while in winter the TC was less than
the polluted site. This can be interpreted that the
relatively high concentration of BOD; in polluted site has
more mfluence on the TC as the sewage discharge
mcreases the amount of suspended particulate matter in
the water column and contributes large amounts of
organic matter and nutrients to the receiving environment.
In free site with sigmficantly low BOD; level, the
seasonal variations of temperatures could have more
effects. Figure 3 presented the variations of Ammonia
beccarii size with BOD; level and sampling time on both
sampling locations.

The average size of the orgamsm was 1.38 mm in the
polluted site and 0.67 mm in the free site. The size of the
organism was affected relatively in winter season in the
polluted site as temperature and connected biochemical
activities decreased. The low average size in polluted site
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Fig. 5: Relation between TC and Size of Ammonia
becearii in Wastewater Inlet sampling location

was higher than the highest average size of free site. Once
again the BOD. level has more influence on the Ammonia
beccarii size as presented in Fig. 2, curves A and B.

Figure 4 showed the relation between the TC and Size
of Ammonia beccarii n free site in different sampling
times. The results showed minor negative relation
between the TC and Size. In summer the TC was more
than 150 tests per 100 g of sediments and decreased in
winter and reached less than 30 tests per 100 g of
sediments, while the size was around 0.7 mm in the three
sampling times.

Figure 5 showed the relation between the TC and the
size of Ammonia beccarii in the wastewater mlet sampling
location. The results showed a contradictory situation of
the free location. In the polluted site the decrease of
organism size m winter was considerable. The size
deceased from around 1.4 mm in summer to less than
1 mm in winter. The TC was around 70 tests per 100 g of
sediments.

These findings could be connected with the orgamc
pollutions level and its nourishment effects on the size of
organism in polluted site. This up normal size of organism
will be sharply affected by temperature change and by
seasonal variation. The normal size in free (not polluted)
site continued without significant change with seasonal
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variations. So, the size of Ammonia beccarii could be a
good indicator for organic pollution level in comparison
to total count. However, the TC m the free site was
affected with seasonal variation and this i1s expected as
the population dynamic is connected with temperature of
seasonal variation.

CONCLUSION

In the last three decades, the shore of Gaza suffered
from pellution as result of either authorities or citizens
behavior by orienting the sewerage mto the seashore. The
results of the microbiological and biochemical analysis
show that more than 90% of seawater samples exceed the
recommended values for bathing water according to the
WHO standards in Gaza city and Northemn area. The main
aim of the study was to investigate the seasonal
distributions and sizes of Ammonia beccarii. in the
selected stations from June 1997-March 1998. Two
stations were selected along the northern seashore of
(Gaza Strip and samples were collected and analyzed from
seawater and seashore sediments.

The results showed that the average size of the
organism was 1.38 mm 1n the polluted site and 0.67 mm in
the free site. In summer the TC was more than 150 tests
per 100 g sediments and decreased in winter and reached
less than 30 tests per 100 g sediments. The TC and
organism size changed closer with increase or decrease of
BODS. In addition, the seasonal variation has significant
effects on TC and size of Ammmonia beccarii in both
locations. Fmally, we can conclude that the size of
Ammonia beccarii could be a good mdicator for organic
pollution level in comparison to total count.
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