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ABSTRACT
Protection of marine areas worldwide aims to improve marine habitats for living biota and 
to restore their ability to withstand human impacts. Seagrass beds are considered one of the 
most productive ecosystems for both pelagic and benthic fauna. The Emirate of Abu Dhabi 
(UAE) has established protected marine areas along coastal premises that are characterized 
by rich seagrass beds. The present study measures the seasonal variations in macro-benthic 
fauna communities in a seagrass protected marine area (Marwah) and compares these results 
with those of a non- protected area (Halat Al Bahrani) in the coastal waters of Abu Dhabi. 
Comparison between the chosen protected and non-protected seagrass areas is also made 
regarding seasonal variations in seagrass bed biomass, sediment grain size and its influence 
on the benthic macrofauna diversity. In situ measurements of environmental parameters were 
taken in the summer and winter seasons for subsurface and near bottom water of the two studied 
locations, during 2017-2018. From each station, nine samples of seagrasses, sediments and 
macro-benthic fauna were collected in each season from three transects perpendicular to the 
shoreline, using 1m2 frame quadrate. The obtained results showed that there were differences 
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1 INTRODUCTION
Seagrasses are valuable habitats that provide 
various ecological and economic benefits to 
coastal ecosystems. They filter and store marine 
debris, and act as a nutrient source for the larger 
ocean. They are also known to provide food for 
hundreds of marine species (Green & Short, 
2003). The seagrass root system and its densely 
growing leaves help to stabilize the sediment 
and reduce the current velocity. The complex 
structure of seagrass beds provides vital shelter 
and cover to thousands of food webs. Despite 
the relatively few seagrass species, there are 
diverse numbers of species that can find a 
habitat in seagrass ecosystems (Hemminga & 
Duarte, 2000). 
Seagrass and its leaves often contain a variety 
of organisms, including bacteria and algae. 
They also shelter a variety of animals, including 
bivalves, gastropods, and crustaceans (Hogarth, 
2007). While there have been extensive studies 
on seagrass beds worldwide, there are relatively 
few studies on seagrasses of the Arabian Gulf  
basin are available, and very little is known 
about seagrass bed density, biomass, and 
primary production values (Basson et al., 1977; 
Erftemeijer & Shuail, 2012). 
The Arabian Gulf is known for its large 
seasonal temporal variations with only two 
distinct seasons (summer and winter), and 
high evaporation rates as well as little rainfall 
and freshwater runoff. These factors in addition 
to the shallowness of its basin (average depth = 
35 meters), have led to its high salinity, which 
averages at 40 psu, and can exceed 70 psu in 

some areas. Due to this harsh environment, only 
three species of seagrass are able to tolerate the 
extreme conditions in the Arabian Gulf. (Green 
& Short 2003; Phillips & Milchakova, 2003). 
Several studies have concluded that primary 
production from seagrass and shallow water 
benthic algae might be of greater importance 
in the Arabian Gulf than production from 
phytoplankton (Sheppard et al., 2010; 
Erftemeijer & Shuail, 2012; Jones et al., 2014). It 
has also been indicated that seagrass is a major 
source of the detrital food webs, which provide 
food for many marine organisms (Erftemeijer 
& Shuail, 2012). The species diversity of benthic 
fauna associated with seagrass beds in the Gulf 
has been reported to be between 530 (Basson 
et al., 1977) and 835 species (Coles & McCain 
1990; Erftemeijer & Shuail, 2012). 
Due to the rapid and extensive economic 
developments along the coastal areas of almost 
all countries bordering the Arabian Gulf, many 
anthropogenic pollutants have been discharged 
into its basin (Halpern et al., 2008; Hamza 
and Munawar, 2009; Sheppard et al., 2010). 
Such pollutants, whether chemical or physical, 
have influenced the water quality and have 
consequently stressed the seagrass beds along 
the Arabian Gulf coastal area, particularly in the 
seabed habitats along the Emirate of Abu Dhabi 
(United Arab Emirates). Recently, the Abu 
Dhabi authorities established marine protected 
areas to safeguard endangered species, such 
as the dugong population along Abu Dhabi 
coastal areas. Abu Dhabi coast is the habitat for 
the second largest dugong population in the 
world, which feeds mainly on seagrass. These 

between the macro-benthic faunal communities of the two studied locations, due to variations 
in sediment grain size and extent of seagrass cover. The benthic macrofauna diversity leaned in 
favor of the non-protected area, especially in winter. The increase in Polychaeta species in the 
latter area was due to anthropogenic inputs, which increase the organic contents of sediments. 
This study also highlighted the importance of the protection of specific marine areas and their 
continuous monitoring of the dependent pelagic organisms, especially for seagrass beds of Abu 
Dhabi coastal waters.
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protected areas have great covers of seagrasses 
in which different micro and macro benthic 
fauna are associated.
Macro-benthic fauna communities and their 
diversity reflect the quality of the water 
column, the sediment grain sizes, and the 
organic richness of the sediments (Hamza et 
al, 2017). Moreover, association of benthic 
macrofauna diversity with seagrass beds at 
protected and non-protected areas reveals 
differences between the two areas from the 
habitat conservation point of view. The main 
aim of this study is to compare between 
seasonal variations of seagrass bed biomass, 
and its association with macro-benthic fauna, 
at a protected, and a non-protected locations 
along Abu Dhabi coastal area. The study also 
compares the variations in sediment grain 
sizes from both areas and the influence of this 
parameter on the associated macro-benthic 
fauna diversity in the summer and winter 
seasons.the numerical model extension and 
the comparison with the data. The extended 
CSHORE is applied to the corresponding 
prototype revetment and sill to quantify the 
differences between the model and prototype 
in the laboratory experiment.

2 MATERIALS AND METHODS
2.1 Study area
The study was conducted at two sites, 
offshore Abu Dhabi’s coastal area. The sites 
were selected to represent protected and 
non-protected seagrass coastal habitats of 
Abu Dhabi. The Non-Protected Area (NPA) 
seagrass bed site was at Halat Al Bahrani (24o 
23.987’N / 54o 5.101’E), which is a busy area 
for heavy boat traffic. The second site falls 
within the Marawah Protected Area (PA), 
North of Um Amim Island (24o16.632’N / 
53o 23.121’E), which is located about 100 
km west of Abu Dhabi main Island. Both 
sites have abundant sea grass beds and have 
similar depths of 2 meters at low tide, and 5 
meters at high tide (Figure 1).  

2.2 Data collection
All data collection took place at the selected 
protected and non-protected sites during 
summer and winter seasons. Summer sampling 
occurred during the month of September 
2017. The winter sampling was conducted 
during January 2018. At each site, samples 
were collected along three N-S 15 meter-
long transects perpendicular to the shoreline. 
The transects were 15 meters apart, and the 
samples were collected at 5 m intervals, 
making three samples per transect and nine 
(9) samples in total per site, for each season,
following the sampling design in Figure 2.
That made 18 samples and measurements
recorded for each parameter in each site. In
total, 36 samples and measurements were
obtained for each parameter. The sampling
design is built on aligned replication of
sampling points parallel to the shore line.
That is also applicable for the 3 transects
with a short distance in between. This design
is also based on the patchy nature of sea grass
beds. The studied patches at both NPA and

Figure 1. Geographical map of United Arab 
Emirates indicating the sampled protected and 

the non-protected areas
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PA have selected based on their dimensions      
which have a similar expansion in seaward 
direction as well as a similarity of their 
water column depths that cover the different 
sampling points.

2.3 Environmental Parameters 
In-situ environmental parameters (surface 
and near bottom water temperature, water 
salinity, and pH and dissolved oxygen), 
were measured at each sampling point in 
the selected sites using hydrolab MS5 and 
Hydrolab surveyor HL. 

2.4 Sediment and Seagrass 
sampling

At each sampling point seagrass samples 
were collected, using quadrats (1m2) to 
determine both seagrass biomass and its 
percentage cover by photo quadrate. While 
the nine sediment samples were taken at the 
sampling points using a Van Veen grabber.  
Seagrass samples from each frame were 
placed in airtight containers stored in ice 
and were moved to the Marine Biology lab. 

(UAE-University), for further analyses. In 
the laboratory, the seagrass samples were 
separated from the attached sediments by 
washing with filtered seawater and sieving 
using a 1 mm sieve to retain the small 
benthic-macro fauna, while large living 
organisms were picked up by hand. Both wet 
weight and dry weight of the seagrass were 
measured from each sampling point. The 
wet seagrasses were dried overnight at 40 °C 
oven temperature, until a fixed dry weight 
was obtained for each sample. 
The sediment samples were dried at room 
temperature (21oC) and then in an oven at 80 
°C. A sub-sample of 100 g was sieved using 
an electric shaker, mounted with a sieve 
tower with mesh sizes 2.00 mm, 1.00 mm, 
0.5 mm, 0.25 mm, 0.125 mm, 0.062 mm, and 
<0.062 mm, representing the sediment types 
of gravel, very coarse sand, coarse sand, 
medium sand, fine sand, very fine sand, and 
silty-mud, respectively. Samples retained in 
each sieve were then weighed to permit the 
calculation of the average weight percentage 
of each grain size at each site.

2.5 Biological Data
All living benthic macrofauna organisms 
collected from each frame were fixated 
using 10% formaldehyde solution to allow 
identification and conservation. Photos of 
each frame quadrate were analyzed according 
to McKenzie (2003). Seagrass percentage 
coverage data were estimated based the 
visual estimation of the total cover of seagrass 
within the quadrat as per the Seagrass Percent 
Cover Standards given in guidelines for the 
rapid assessment and mapping of tropical 
seagrass habitats (McKenzie, 2003). 

2.6 Statistical analysis
Statistical analysis was performed using 

Figure 2. Design of the three parallel tran-
sects and the 9 seasonal sampling points of 

each site (●).

Coastal and Offshore Science and Engineering  
Year I – 2022 – ISSN 2785-7972 43Coastal and Offshore Science and Engineering  #  

Year I – 2022 – ISSN 1234-567



the latest PAST statistical package version 
4.22. The analyses were used to detect any 
correlation between the environmental 
parameters and the seagrass biomass at 
both locations during the different seasons. 
Species richness and diversity indices were 
calculated using the tools available within 
the PAST statistical package.

3 RESULTS
The average water temperatures were 
consistent for the water columns of the PA 
site, and also for the water columns of the 
NPA sites, however, the PA showed warmer 
average temperatures compared to the NPA, 
for both seasons (Table 1). Water salinity 
was lower in summer (44.21 ppt) at the PA 
compared with the NPA (47.38 ppt), though 
the opposite was found in winter, where the 
PA water salinity was higher (46.15 ppt) 
compared with the NPA (44.15 ppt). pH 
values were similar at the two areas during 
winter seasons, while during summer, it was 
slightly higher at the NPA compared with the 
PA.  Dissolved Oxygen average values (Table 
1) were consistent throughout the sites.

3.1 Sediments 
Samples collected during summer in the 

protected area were found on average to 
consist of coarse sand (45.66%), medium 
sand (24%), gravel (15.21%), fine sand 
(12.26%) and at least 2.70% mud. In the 
non-protected area, samples were mainly 
fine sand and coarse sand, at 32.26% and 
31.65%, respectively. Medium sand made 
up 28.27% of the sediment composition, 
while gravel accounted for up to 6.03% and 
mud was only 1.78% of the sample (Figure 
3-A). During winter, the samples from the
PA were composed of coarse sand (averaging
41.99%), medium sand (29.32%), fine sand
(17.61%), gravel (8.18%) and mud (2.94%).
The samples from the NPA were mainly
fine sand (37.65%), medium sand (28.27%),
coarse sand (27.01%), and gravel plus mud
(1.60%) making a smaller proportion of the
sediment composition (1.60% of the sample)
(Figure 3-B).
The samples clearly showed that the sediment
in the PA was mainly coarse sand, while
in the NPA the sediment composition was
more evenly distributed between all three
sand sizes, (i.e., fine sand, medium sand,
and coarse sand). Apart from winter, the fine
sand at the NPA was much higher (37.65%)
compared to the other sand size proportions
(Figure 3-B).

3.2 Biological Data
During the summer season, seagrass species 
recorded at both sites were Halodule 
uninervis, Halophila stipulacea and 
Halophila ovalis. In both seasons, Halodule 
uninervis dominated both sites, while 
in winter Halophila stipulacea was not 
recorded. 
The estimation of the seagrass percentage 
cover showed that it was higher at both 
sites during the summer season, where all 
sampling points had over 80% coverage. 
During winter, coverage was reduced to 67% 

Lo-
ca-
tion

Season  
Surface 
Temp 
(°C)

Bottom 
Temp 
(°C)

Salinity
(ppt)

pH DO
(mg. 1-1)

PA
Summer 34.78 34.76 44.21 8.01 4.77

Winter 22.53 21.95 46.15 8.07 5.20

NPA
Summer 33.32 33.22 47.38 8.08 5.01

Winter 20.25 20.01 44.06 8.07 5.40

Table 1. Seasonal comparison of the measured
environmental parameters at both sites 
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at the protected area and 53% at the non-
protected area (Table 2).
Seagrass biomass showed higher weights 
during the summer season than winter. The 
average summer sample wet weight in the 
PA was 618.47 g. m-2, and the average winter 
sample wet weight was 208.16 g.m-2. The dry 
weight in the PA was 156.67 g. m-2 during 
summer while, during winter the dry weight 
was 35.13 g.m-2. At the NPA, the summer wet 
weight was 523.25 g. m-2, while in winter, 
the seagrass wet weight was 304.78 g. m-2. 
For the NPA, the dry weight was 77.72 g. m-2 
during summer but dropped to 41.78 g. m-2 
during winter (Figure 4).

3.3 Benthic Macrofauna

Examination and counting of the collected 
summer samples of benthic macrofauna 
at the PA resulted in 89 individuals that 
belong to 9 different classes and 19 different 
families/species. Most of the identified 
individuals were gastropods, followed by 
polychaeta. Species diversity was highest 
amongst gastropods and bivalves. However, 
at the NPA, only 56 individuals belonging to 
9 different classes and 17 families/species 
were identified. The samples were dominated 
by Bivalvia, followed by Sipunculids with the 
highest species diversity found in Bivalvia 
followed by Malacostraca and Ophiuroidea.
Winter samples in PA showed a decline in 
the number of individuals to 46 individuals 
that belonged to 6 different classes and 
20 different families/species. The number 
of Polychaeta individuals in the winter 
samples was 19, followed by gastropods. 
Polychaeta had the highest species diversity 
during winter with 9 identified family/
species, followed by Malacostraca with 5 
different species. Osteichthyes, Isopoda and 
Asteroidea were not recorded during winter 
(figure 5). In the NPA, there were no major 
drops in individuals, classes, or species 
count, with 55 individuals from 8 different 
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Figure 3(A-B). Seasonal sites comparison of 
sediment samples grain sizes composition

Sea-
son Site  1 2 3 4 5 6 7 8 9

Ave-
rage

Sum-
mer

PA 98% 95% 85% 80% 65% 70% 85% 65% 85% 81%

NPA 95% 80% 90% 95% 65% 75% 80% 70% 85% 82%

Win-
ter

PA 45% 35% 75% 50% 70% 80% 90% 80% 75% 67%

NPA 65% 75% 65% 55% 60% 40% 35% 45% 40% 53%

Table 2 Seasonal sites comparison of per-
centages seagrass coverage at the sampling 

location based on Photo quadrate images.

Seagrass Percentage Coverage 

Coastal and Offshore Science and Engineering  
Year I – 2022 – ISSN 2785-7972 45Coastal and Offshore Science and Engineering  #  

Year I – 2022 – ISSN 1234-567



classes and 26 families/species being 
recorded.  Polychaeta dominated, with the 
highest number of individuals and highest 
species diversity followed by Malacostraca 
and Bivalvia (Table 3).
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Figure 4. Seasonal variations of Seagrass dry 
and wet weights at PA and NPA

Figure 5: Comparison between the identified 
macrofauna classes at both PA and NPA du-

ring summer and winter season.

Class Family/species Summer Winter

PA NPA PA NPA
Sipuncu-
lidea Phascolion sp. 1 16 5 5

Nereididae sp. 0 0 3 1

Lumbrineridae sp. 0 0 2 0

Orbinidae sp. 0 0 3 0
Phyllochaetopterus 
sp. 0 0 1 0

Onuphidae sp. 14 2 0 0

Polynoidae sp. 0 0 0 5

Oenonidae sp. 0 0 2 0

Ampharetidae sp. 0 0 2 0
Polycha-
eta Owenia fusiformis 0 0 1 0

Nereididae sp. 0 0 0 1

Glycera sp. 0 0 2 1

Onuphidae sp. 0 0 3 1

Serpiulidae sp. 5 0 0 0

Flabelligeridae sp. 0 0 0 2

Terebellidae sp. 0 0 0 4
Trichobranchidae 
sp. 0 0 0 1

Bodotriidae sp. 0 0 1 2
Sphaeromatidae 
sp. 0 0 0 2

Apseudidae sp. 0 0 1 0

Ampeliscidae sp. 0 0 1 0

Diogenes avarus 0 3 0 3
Malaco-
straca Orchomene sp. 0 0 2 0

Anthuridae sp. 0 0 1 0

Clibanarius sp. 11 0 0 0

Medaeus sp. 1 0 0 1

Thalamita poissoni 0 1 0 2

Phasianella solida 1 0 0 1

Table 3. List of the different benthic Macro-
fauna identified at PA and NPA during summer 

and winter seasons.
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Clanculus gennesi 0 0 0 1

Ceithiidae sp. 0 1 0 0
Bothropoma 
munda 5 0 0 0

Gastro-
pods

Smaragdia souver-
biana 1 0 0 0

Rhinocalvis kochi 26 0 12 0

Mitrella blanda 2 0 1 0
Hexaplex kueste-
rianus 0 0 0 1

Ancilla farsiana 0 0 0 1

Pinctada radiata 0 1 0 1
Pillucina vietna-
mica 7 8 0 5

Chama reflexa 0 0 0 1

Tellina pinguis 0 3 1 1
Musculista 
senhousia 0 1 0 0

Bivalvia Musculus costu-
latus 0 2 0 0
Cardiolucina 
sempriana 0 7 0 0

Circe rugifera 0 3 0 0

Solamen vaillantii 1 0 0 0
Pterelectroma 
zebra 1 0 0 0

Dosinia ceylonica 1 0 0 0

Corbula sulculosa 2 0 0 0
Gafrarium pecti-
natum 0 0 0 2

Ophionereis dubia 1 3 0 3
Ophiu-
roidea Amphiuridae sp. 0 1 0 0

Ophiodermatidae 
sp. 0 0 1 0

Ascida-
ceae Styelidae 0 1 0 3

Didemnidae 0 0 0 4

Isopoda Sphaeromatidae 
sp. 3 3 0 0

Gobiidae sp. 1 0 0 0
Asteroi-
dae

Aquilonastra 
burtoni 5 1 0 0

Scaphi-
poda Laevidentalium sp. 0 0 0 1

3.4 Statistical Analysis 
Correlation analyses between the species 
diversity and other environmental parameters 
and seagrass coverages have shown a negative 
significant correlation between water salinity 
and species evenness. Moreover, a positive 
significant correlation has resulted between 

water pH and species evenness. 
Despite the notable variations in the measured 
biotic parameters (seagrass coverage and 
species richness) at both spatial and temporal 
dimensions, T-test analyses have not shown 
such significant differences. However, the 
Shannon diversity index analyses indicated 
that the NPA had the highest species diversity 
at H = 3.061 during winter, while the PA 
had the lowest diversity H = 2.3328 during 
summer (Figure 8). Like the diversity index, 
evenness analysis showed that the highest 
similarity in number of each different species 
(e^H/S = 0.8211) occurred during winter 
at the NPA, while the PA had the lowest 
similarity in number of each different species 
(e^H/S = 0.5425) (Figure 6 A-B).

a

b

Figure 6 A-B: Overall species diversity (A) 
and Evenness (B) at both sites and in both 

seasons

Coastal and Offshore Science and Engineering  
Year I – 2022 – ISSN 2785-7972 47Coastal and Offshore Science and Engineering  #  

Year I – 2022 – ISSN 1234-567



For the specific analyses of class diversity, 
the results showed that Polychaeta and 
Malacostraca for the PA biodiversity during 
winter were higher than their diversity 
during summer. While the diversity of the 
gastropods and bivalves was higher during 
winter, than that of the summer season. 
Overall, the evenness was higher during 
winter across all classes, it was highest 
in Bivalvia, during winter, and lowest in 
Gastropods during summer. At the NPA, 
Polychaeta, Malacostraca and Gastropods 
had a higher diversity during winter, while 
Bivalvia had a slightly higher diversity 
during summer. Moreover, the evenness of 
the species distribution was relatively high 
across all classes, and during both seasons.

4 DISCUSSION 
Conservation of both terrestrial and aquatic 
habitats is the stated mission of many 
countries, for the sake of maintaining 
biodiversity and environmental sustainability. 
One of the most effective tools used to 
achieve this is the protection of specific areas 
that host endangered species and/or unique 
features that support the equilibrium of food 
webs within different ecosystems. Protection 
of such areas within terrestrial biomes is 
much easier than for aquatic ones, simply 
because of the dynamic nature of the latter. 
There are many marine protected areas along 
the extended coast of UAE, and specifically 
along the Abu Dhabi coast. 
In the present study, selected sampling points 
for comparison included the Non-Protected 
Area referred to as Halat Al Bahrani (NPA), 
and at the Marawah Marine Protected Area 
(PA), the latter being declared as a UNESCO 
Biosphere Reserve. The PA extends over an 
area of 5,450 square kilometers and is the 
largest marine protected area managed by the 
Abu Dhabi Environment Agency.  This area 

hosts several important marine species, such 
as dugongs, green turtles, and Indo-Pacific 
bottlenose dolphins that are supported by the 
seagrass beds (EAD report, 2017). The large 
distance between the two sites was intended 
to help find distinct and partially influenced 
features from the system dynamism.
The variability within environmental 
parameters at PA and NPA is exemplified by 
the slight differences in water temperatures, 
which could be attributed to the sampling time, 
especially at shallow depths. Another reason 
could be the intensive human activities at the 
NPA that is responsible for microclimatic 
variations at the two sites (Robert and Heninz, 
1998; Brodie and N’Yeurt, 2018). The higher 
pH levels at the PA compared to the NPA can 
be attributed to the high seagrass cover in the 
protected area, which releases more oxygen 
from photosynthesis into the water leading 
to the increase in the water pH (Chislock et 
al., 2013). Moreover, the differences of water 
salinity and its reversed trend between the two 
sites for the two seasons may result from the 
geographical position of the sampling points 
as well as the tidal effect and the slope of the 
studied area at the time of the measurements. 
This study also shows that the dominant type 
of sediment at the PA site was coarse sand, 
while mud made the smallest contribution. 
This may suggest that the heavier coarse 
sand particles mark areas where the absolute 
current  velocity  is  smaller  than 0.02  mm/
second, under which conditions coarse sand 
will remain deposited compared to other 
sediment grain sizes (Fonseca and Friedman 
1986). The fine and coarse sandy sediments 
are uniformly distributed within the NPA. 
This could be due to coastal development 
and dredging activities as well as the fast 
motorboats that mix and cause the suspension 
of particle within the water column in this 
area. In his study, Wright (1993) concluded 
that seagrasses grew and survived well on a 
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medium  to  fine  sandy  substrate.   Another
study by Horrigan et al, (2017) found that the 
theoretical maximum coverage of seagrass 
in a healthy environment is 98%, based on 
quadrate photo evaluations. This does not 
exactly match our results, where the average 
seagrass coverage during the summer season 
was around 81-82% at both PA and NPA, 
respectively. The difference could be due to 
the harsh environmental conditions of the 
Arabian Gulf, where water temperatures may 
reach 37°C and water salinity >45 ppt (Hamza 
& Munawar, 2009). Additionally, it may also 
depend on the number of herbivores that feed 
on the seagrass beds. On the other hand, the 
sharp drop in the percentage cover and the 
biomass of seagrasses at the NPA, compared 
with the PA, during the winter season, could 
be attributed to the seasonal life cycle of the 
inhabited species. In their study, Alcoverro 
et al. (1998) mentioned that temperature and 
light conditions during winter can affect the 
survival rate of certain organisms, and the 
dynamics of these conditions can affect the 
density of seagrass meadows, whereby solar 
radiation is reduced, and exposure is reduced 
due to shorter days, resulting in reduced rates 
of photosynthesis and metabolic processes. 
Here, it is important to underline that in both 
seasons the seagrass biomasses (wet weight 
and dry weight) were much higher at the PA 
than the NPA. This could be mainly due to 
less exposure to heavy ships traffic in the PA 
site. In the non-protected area, anthropogenic 
activities can directly affect the water quality 
negatively, and the presence of silted water 
will reduce light penetration, leading to a 
reduction in photosynthetic rates (Kelly 
et al. 2017). In the present study, Halodule 
uninervis was the dominant species in terms 
of spatial and temporal distribution, while 
Halophila stipula was not recorded during 
winter. Although Fraser (2012) mentioned 
that the Halophila species can tolerate hostile 

and non-hostile conditions, the absence of 
this species during winter season at both 
sites could be due to the intensive feeding by 
herbivores, such as dugongs and sea turtles.

In parallel with the high biomass of 
seagrasses in the PA, the present study has 
identified nine different classes of benthic 
macro fauna, which include a variety of 
species. This is to be compared with only 
seven classes at the NPA. However, species 
composition and its diversity during winter 
were greater at the NPA. The reason could 
be the increase in the Polychaeta species that 
mainly feed on detritus materials produced by 
the decay of the seagrasses. Additionally, the 
exposure of the NPA to organic anthropogenic 
discharges can attract different Polychaeta 
species, especially when sediment grain 
sizes are medium to fine sands that facilitate 
the burrowing of such organisms (Qiu et al., 
2014).  In fact, the densities of populations 
belonging to other classes such as gastropods 
and bivalves were higher at the PA, compared 
to the NPA, while the densities of similar 
populations were less abundant at the NPA, 
which reveals the lower carrying capacity of 
populations that prefer different grain size 
and better quality of sediments. The absence 
of Isopoda and Asteroidea classes from the 
winter samples at both areas may result from 
their high mobility and their migration to 
occupy other niches for their varied feeding 
grounds (Hall et al., 2009).
In conclusion, the present study has shown 
that there were differences between the 
macro-benthic faunal communities of the 
two locations due to variations in sediment 
grain sizes and seagrass cover. The macro-
benthic fauna diversity was in favor of the 
non-protected area, especially in winter, due 
to the increase in Polychaeta species, due to 
anthropogenic inputs. However, the carrying 
capacity of the PA was much higher especially 
for gastropods and bivalves. This study also 
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highlights the importance of protection of 
specific marine areas and its continuous 
monitoring, especially for seagrass beds of 
Abu Dhabi coastal waters. Other pelagic 
organisms inhabit the PA due to its high-
water quality and its better oxygenation. 
The absence of significant differences 
between the NPA and PA for certain biotic 
parameters, could be due to the peculiar 
features of the Arabian Gulf hydrodynamics 
and hydrographic. That is in addition to the 
intensive human activities in coastal waters, 
not only at United Arab Emirates, but also 
in the neighboring countries, which have 
equally influenced both protected and non-
protected areas, especially when water that 
carries pollutants, becomes simply like air 
that has no boundaries. Moreover, the short 
residence time of water in the Gulf basin 
(2-3 years), and the differences in the diurnal 
tidal level and time with the connected Sea of 
Oman, have their role in continuous mixing 
of the water columns in different parts of the 
Gulf basin (Hamza and Munawar, 2009).
Finally, the obtained results may not be 
satisfying policymakers, however the study 
emphasized the importance of establishing 
marine protected areas; not only for the 
ultimate goals (which are to protect marine 
threatened species and critical habitats), but 
also to build up healthy ecosystems capable 
of sustaining higher densities and more 
diversified food webs to satisfy the living 
biota. This study also suggests carrying 
out other investigations in different marine 
environments to be able to quantify the 
benefits of establishing marine protected 
areas.
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