Journal of Biological Studies

0
ISSN 2209-2560
e -4

PUBLIC
KNOWLEDGE
PROJECT

Research Full-Text Paper

Status and vulnerability of Acropora spp. assemblages at the
Egyptian coasts of the red sea

Mohamed Ismaill, M. Aminur Rahman2*

1 Department of Marine Science, Faculty of Science, Port Said University, Port Said 42526, Egypt
2 Department of Fisheries and Marine Bioscience, Faculty of Biological Science and Technology,
Jashore University of Science and Technology, Jashore 7408, Bangladesh

Received: May 29, 2022; Accepted: June 8, 2022; Published online: August 30, 2022

Abstract: In the Red Sea, the availability of information about the status of Acropora spp.
assemblages is more restricted, where a few comprehensive or even preliminary studies were
conducted on the genus Acropora at this area, especially at the Egyptian coasts. Accordingly, our
goal focused on the assessment of the status of genus Acropora assemblages at the Egyptian
coasts of the Red Sea and addressing the main keystone species of Acropora at this area. Three
sites at the Gulf of Agaba, located in Ras Muhammad National Park in addition to two sites at
the Red Sea proper (Hurgada and Marsa Alam) were selected to conduct the study during 2016.
The line intercept transect methodology was used to estimate the cover of Acropora
assemblages. Samples from different colonies of Acropora were collected for further analysis of
the micromorphology of coral’s exoskeletal structures. The study revealed that there were 16
common species of Acropora at the study sites. Also, the results indicated that Gulf of Agaba
had the higher benthic cover of Acropora assemblage than southern ones. On the other hand,
some of the near threatened species of Acropora, proposed by IUCN Red List, showed high
benthic cover compared to other species. The study concluded that more than 50% of the
Acropora species at the Egyptian coasts of the Red Sea were threatened or vulnerable to different
environmental perturbations according to TUCN criteria. Consequently, the coral reefs at the
Gulf of Agaba may represent a refugium for endangered species at the Red Sea.
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1 Introduction

Coral reef ecosystem is one of the most productive ecosystems on earth (Burke et al., 2012;
Waheed, 2016). Coral reef areas were less than 0.1% of sea floors (VVeron et al., 2009), they are
home to one-third of all known marine species (Reaka-Kudla, 1997; Reaka-Kudla, 2001),
containing very high biodiversity that providing ecosystem goods and services for human and
marine lives such as coastal protection, habitat for fisheries and tourism attraction (Wild et al.,
2011). Coral reefs are habitats for many fishes (Coker et al., 2013), for food security (Foale et al.,
2013) and natural protection in the shore areas (Villanoy et al.,, 2012). They also have
recreational and cultural importance (Waheed, 2016).

Recently, coral reefs have been suffered a massive, long-term decline in abundance,
diversity and habitat structure due to both natural (e.g. coral bleaching, predation by crown of
thorns starfish) and anthropogenic (e.g. overfishing, sedimentation, pollution, climate change,
and tourism disturbances (Hughes et al., 2003; Pandolfi et al., 2003; Ismail et al., 2005; Bruno
and Selig, 2007, Hagen, 2018; Hasan, 2018). Live coral cover is declining rapidly, up to an 80%
decrease in the Caribbean and East Africa (Wilkinson, 2002; Gardner et al., 2003) and ~50%
decrease in the Red Sea (Loya, 2007). One-third of all reef-building corals could be at risk of
extinction (Carpenter et al., 2008); fully 75% of reefs are highly threatened by the compounding
effects of local stressors and factors associated with global climate change (e.g., ocean
acidification, sea level rise, thermal stress, disease, cyclones) (Hoegh-Guldberg, 1999;
Buddemeier et al., 2004; Baker et al., 2008; Veron et al., 2009; Burke et al., 2012).

Egypt coastline has coral reefs found in the Red Sea with about 3800 kmZ of reef area
(Spalding et al., 2001) and 1,800 km long (Persga, 2010). Moustafa (2000) estimated that 335
species of corals are found in the Red Sea, yet only approximately 35 species have been
identified in the Gulf of Suez. Among the about 300 hard coral species found in the Red Sea, 2/3
are found in the Egyptian reefs, including some endemic species (Kotb et al., 2008). These are
higher than those recorded in the Caribbean and equal to Indian Ocean. Egyptian reefs are
fringing reefs alongside the coastline. Coral reefs extent in the North to the Gulfs of Suez and
Agaba to Ras Hedarba in the South at the border of Sudan. They are however not continuous
because of periodic flooding from wadies created gaps within reef system. The northern part of
the Red Sea has the highest coral diversity and number of islands, while the south has the
highest terrestrial biodiversity for the whole country (Shaalan, 2005). Many intergovernmental
organizations, like PERSG, are dedicated to the conservation of the

coastal and marine environments in the region by performing a permanent survey of reefs (Kotb
et al., 2008; Persga, 2010). Live coral cover of Egyptian reefs averaged 48%.

Major fishes are the butterfly fish (Chaetodontidae) with 7.2/500 m3, parrotfish (2.2/500

m3), snapper and grouper (0.8/500 m3). The 50 genera of corals in the Red Sea are threatened
by mismanagement of human activity in the area. Loss of biodiversity has resulted in numerous
impacts including social, economic, cultural, managerial and scientific consequences (Crosby et
al., 2000). In terms of environmental impacts, coral deterioration disturbs the coastal ecosystem,
resulting in coral death, loss of the complex habitat structure and decrease of associated
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invertebrates as well as fish reduction, an increase in algal growth, planktivores, herbivores and
detrivores (Khalaf and Kochzius, 2002). Tourism causes environmental impacts on coral reefs in
Hurghada, besides urban expansion and landfilling are the leading cause of environmental
degradation (EI-Gamily et al., 2001). Coral reefs-based tourism is economically important along
the Egyptian Red Sea with 90% of the tourism investment concentrated around the Gulf of
Agaba (Hilmi et al., 2018).

The genus Acropora is the most diverged reef building coral in the world (Wallace and
Rosen, 2006), Florida and the Great Caribbean (Jackson, 1992). It is significantly contributing to
the formation of islands and coastal protection (Bruckner, 2002). Their high growth rates have
allowed them to keep up with changes in sea level. In addition, due to their branching
morphologies, they are an important habitat for other reef organisms (Bruckner, 2002; Acropora
Biological Review Team, 2005). They also provide amazing scenic values for recreational diving.
Due to the combination of biological and anthropogenic stressors, Acropora has been suffered
significant degradation with estimated population declines of up to 95% in some areas (Porter
and Meier, 1992; Bruckner, 2002).

Acropora was listed as threatened in the US under the Endangered Species Act in 2006
(Hogarth, 2006) and as critically endangered in the International Union for Conservation of
Nature (IUCN) Red List of Threatened Species in 2008 (Aronson et al., 2008, Carpenter et al.,
2008) as well as the American Samoa™ Threatened Reefs in the Pacific (Kenyon et al., 2011). Both
acroporid species exhibit particularly high growth rates relative to other corals (Glynn, 1973;
Gladfelter et al., 1978), enabling sustained reef growth during previous sea level changes. Thus,
it is unlikely that any other Caribbean reef-building species is capable of fulfilling these specific
ecosystem functions. Therefore, it is probable that the continued decline of Acropora will cause
considerable losses in reef function and structure (Acropora Biological Review Team, 2005;
Hernandez-Fernandez et al., 2019). The International Union for Conservation of Nature (IUCN)
Red List of Threatened Species is a tool that is widely used for focusing attention on species of
potential conservation concern (G ardenfors et al., 2001; Rodrigues et al., 2006).

The IUCN Red List criteria and assessments allocate species to categorize the extinction
risk, using quantitative rules based on population sizes, range areas and rate of declines.
Categories are ranged from “Least Concern” with very little probability of extinction to high
risk “Critically Endangered”. Three categories considered to be “threatened” and representing
increasing extinction risk (Vulnerable, Endangered, and Critically Endangered) are intended to
serve as this gives priority measures for biodiversity conservation (Carpenter et al., 2008).
Marine protected areas, fishing regulation, and reef restoration approaches were ranked for five
distinct latitudinal sections in the Red Sea and levels of interventions are recommended (Fine et
al., 2019).

The main aim of the current study was to assess the status of the live colonies of Acropora
spp. at the Egyptian coasts of the Red Sea based on ecological assessment and IUCN red list
database. ldentifying the main keystone species of Acropora, evaluating the benthic cover of
Acropora species, and comparing between statuses of the Acropora assemblages at the Gulf of
Agaba and the Red Sea proper, were the major objectives of this research. Finally, the study was
undertaken with a view to assess the vulnerability level of Acropora species as well as determine
the status of this threatened species at the Egyptian coast of the Red Sea.
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2 Materials and Methods

2. 1. The study sites

The study was carried out in the Egyptian Red Sea coast at three main locations: Ras
Muhammad National Park, Sharm Al Sheikh, S. Sinai (Camp, Marsa Ghozlani and Old Quay),
Satayeh, Marsa Alam and NIOF, Hurgada (Figure 1).
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Figure 1: Map and location of the study area.

2. 1. 1. Ras Muhammad national park, Sharm Al Sheikh, S. Sinai, Egypt

Ras Muhammad is the most famous national park in Egypt and one of the most famous
diving sites in the world. A national park that is located between the rich coral reefs of the Red
Sea and the inland desert of the Sinai, which covers the coral headland at the southernmost tip
of Sinai. At the southern end of the headland, there is a small stand of Mangrove tree, Avicennia
marina. Coral reefs teeming with life including a diversity of vertebrate and invertebrate species
are found beneath the crystal-clear waters of the Red Sea. Slightly further offshore, there are
spot dolphins, including Risso's dolphin (Grampus griseus). The area hosts White Stork
(Ciconia ciconia) during their annual migrations. (Abdo, 2015). We studied three sub site areas
in Ras Muhammad NP including Camp Site, Marsa Ghozlani and Old Quay, respectively
(Figures 2.1, 2. 2 and 2. 3).

Vol. 5 (3): 648-672, 2022 Journal of Biological Studies 4



Status of Acropora spp. assemblages at the Egyptian coasts of the red sea Ismail and Rahman

2.1.1.1. Camp site

Camp site is located at the southern side of Marsa Bereika bay (27°46.447°N; 34°12.760’E),
Figure (2. 1). This site has a very narrow reef crest only a few meters in width. The reef then
drops vertically to around 6-8 m and then slopes at around 45° down past the 50 m mark. Below
a depth of 10 m, spur and groove formations of coral and sandy areas are evident. The large
Bereika Bay is relatively sheltered from the prevailing conditions and hence, the site can be
considered a low energy site. The area has recently been opened for boat diving, shore diving,
snorkeling and safari boats. It is also the only location in Marsa Bereika Bay that is open to
visitors (Abdo, 2015).

Google earth

13.05"E elev 0ft eyealt 98821t O

Figure 2. 1: Camp site at Ras Muhammad, Sharm Al Sheikh, S. Sinai, Egypt.

2.1. 1. 2. Marsa Ghozlani (visitor centre) site

This site is located after 3 km of the entrance gate of Ras Muhammad National Park
(27°49.319°N; 34°15.862°E), a small Bay is overlooked by the Ras Muhammad Visitor Centre
Figure (2. 2). The reef flat in this area extends from a few meters at the sides of the Bay to
around 15 m in the center, where a small sandy channel also exists. The Bay has a sandy central
area, which slopes down to around 10 m, from where the reef begins. At the sides of the Bay,
the reef crest drops vertically to around 4-5 m and then a narrow terrace extends for several
meters. The deeper reef is a mixture of slope and steep wall dropping to around 35 meters,
getting deeper as the reef extends out of the Bay. This site has been characterized by high
sedimentation rate, and relatively sheltered with low energy environment. The site is also
extremely popular with snorkeling day boats and the five moorings within the Bay are often
fully occupied, possibly due to the proximity of sites to Marina Travco, where the majority of
the boats depart from. Shore diving occurs at this site as well as from boats (Abdo, 2015).
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Figure 2. 2. Marsa Ghozlani site at Ras Muhammad, Sharm Al Sheikh, S. Sinai, Egypt.

2.1. 1. 3. Old Quay site

The OIld Quay site is situated on the western side of the Ras Muhammad headland
(27°44.257°N; 34°14.282°E) and technically in the Gulf of Suez (Figure 2. 3). This site is
characterized by a very wide, extensive and shallow reef flat. However, the area around the Old
Quay site has a small sandy lagoon about 50-70 m wide, with patchy seagrass beds occurring
within the lagoon. The reef crest rises from the sandy bottom by around 1.5 m and extends
about 5 m wide. On the seaward side, the reef drops as a wall to around 6 m in depth. This part
of the reef is characterized by slight spur and groove formations, and many large overhangs
and caves. Below this depth, the reef slopes gently at around 45° to below 50 m. Visibility at this
site is often relatively poor at less than 10 m. Mixing of waters is visible, as the sediment load
coming onto the reef itself from the reef flat, particularly at low tide when sediment can be seen
flowing out through the reef. The site is relatively sheltered due to its geography, and the
settled sediment load present suggests that it is a low energy site (Abdo, 2015).

C(mglc garth

Figure 2. 3: Old Quay site at Ras Muhammad, Sharm Al Sheikh, S. Sinai, Egypt.
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2. 1. 2. Satayeh, Marsa Alam, Red Sea, Egypt

Marsa Alam has one of the most important worldwide unique dolphin habitats in the Red
Sea. Satayh reef, more commonly known as "Dolphin House", is the home to a large family of
around 60 spinner dolphins. Home of around 60-80 dolphins attracts the snorkelers to take tour
at Satayh Dolphin Reef from Marsa Alam (24°9'49.37"N; 35°41'55.03"E) (Figure 2. 4). It satisfies
all lovers of these delightful friendly mammals. Clear waters around the lagoon are perfect for
snorkeling. Satayh reef, also known as the “Dolphin Reef™, is located at the south-eastern tip of
the Fury Shoal diving area off Marsa Alam. It has been named as the horseshoe shaped reef
after the friendly mammals that can be spotted regularly on site. Additionally, the tourist
peoples will be astonished by the amazing varieties of whitetips, fusiliers, Spanish dancers and
parrotfish, which can be found at different depths from 4 to 40 m. The site can be reached by
boat from Marsa Alam and the best way to the dive site is through the Red Sea dive safari trails.
It is also a perfect destination for snorkeling if one is not really familiar to scuba diving.
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Figure 2. 4: Satayh at Marsa Alam, Red Sea, Egypt

2.1.3. NIOF, Hurghada, Red Sea, Egypt

The National Institute of Oceanography and Fisheries (NIOF) is located at the northern tip
of the Red Sea (27°17'6"N; 33°46'22"E), and is about 5 km away from the center of Hurghada city
(Figure 2. 5). It is characterized by a long patchy reef, representing the front edge of a wide and
shallow reef flat with many depressions and lagoons. It is a small area that extends about 150 m
seaward and ends with a lagoon of about 5 m depth. The lagoon had a sandy bottom covered by
algal mats and seagrass, and is inhabited by many species of corals and fishes. Acropora spp.,
Galaxia fascularis, Stylophora pistillata and Platygyra spp. are the most common coral species in
this area, and fishes are represented by the members of many families.
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Figure 2. 5: NIOF at Hurghada, Red Sea, Egypt.

2. 2. Survey Methods

To determine the distribution of colonies, thickets and live fragments of Acropora, a direct
observation census (snorkeling) was conducted and documented using GPS. Acropora samples
were collected from the reef edge, reef flat and reef slope, at the depth range of 0.5-5.0 m for
further laboratory works. We applied the monitoring protocol, proposed by Williams, et al.
(2006) as well as established for the Acropora spp. in the Caribbean area. "Thickets" were defined
when it was not feasible to demarcate individual colonies. At least three points were taken into
account to determine the size of the thickets. For fragments, pieces of the colonies were selected,
namely broken branches of Acropora spp. on the substrate, lacking a defined base (Martinez and
Rodriguez-Quintal, 2012).

2. 2. 1. Transects

Transects provide a medium scale information. They are lines put on the reef floor where
corals and other objects are counted underneath. Lines can be measured by tapes, ropes or
chains of different lengths with measurements made under fixed points or where something
happens e.g. counting chain links or where the benthic species change.

2.2.2.1. Line Intercept Transects

Measurements on line transects are taken along the entire length of the line. Commonly
used line transects are called ‘line intercept transects’ (LIT), which focused on the horizontal
plane of the reef, and ‘chain intercept transects’ (CIT), which measured the benthic cover in 3-
dimensional terms as the chain follows the contour of the reef. CIT enable the collection of
information on reef rugosity (structural complexity) and are often used with LIT. The rugosity
can provide information on the ‘spatial index’ of the reef, which is the ratio of reef surface
contour distance to linear distance. As part of a long-term monitoring program, the spatial
index provides a way to quantify changes in the topographical complexity of thereef.
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2.1.2. 2. Video transects

A video camera is used for a permanent record of transects. Video transects are analyzed in
the laboratory using point sampling techniques. Information obtained; A permanent record of
percent cover and a visual record of the site. The video is analyzed on a TV screen, and data are
reported as percent cover. The footage can also be used as qualitative information in monitoring
reports to reinforce trends illustrated by graphs.

2. 3. Coral identification

Coral reef species were identified according to Veron (1986, 2000). To identify the observed
coral types, a Red Sea comprehensive guidebook (Lieske and Myers, 2004) was used as well.
Stereomicroscope was used to investigate Acropora. Stereomicroscopes with moderate
magnification up to twenty-five power and good lighting made it possible to examine the finer
details of colony morphology, polyp armatures, and other structures such as the apical branch
tips.

2. 4. Statistical analysis

Data was analyzed using the computerized SPSS (V. 22) statistical package. A non-
parametric analysis (Kruskal-Wallis test) was used to compare between means. An Excel (2016)
was also used to represent the data.

3 Results and Discussions

3. 1. Reef check

NIOF site was represented by its highest covering value of hard coral (43.0%), followed by
Marsa Ghozlani (17.0%), Old Quay (14.0%), and Satayeh and Camp site (13.0%) in this order
(Figure 3. 1). Dead corals were highly present in the Camp site (28.5%) than the old Quay site
(27%), Marsa Ghozlani (24.1%) and Satayeh (20.9%), while the NIOF site had a very rare (0.3%)
dead coral cover. Marsa Ghozlani had the lowest (7.0%) covering of soft coral, the ratio of which
was increased gradually from NIOF to Satayeh site with the covering values of 17.0% in NIOF,
22.0% in Old Quay, 26.0% in Camp and 28.0% in Satayeh site, respectively (Figure 3. 1). Algae
and sand showed the highest percentage cover at Satayeh (93.0% and 69.0%, respectively).
while other sites showed much lower values from 1.0% to 16.0% (Figure 3. 1). Our results
revealed that hard coral cover was similar between all study sites except at NIOF, where the
cover was mainly dominated by Galaxea fascicularis Figure (3. 2).

3. 2. Acropora assemblage benthic cover
The sites at the Gulf of Agaba showed high mean benthic cover of Acropora assemblage

compared to Red Sea proper assemblage (Kruskal Wallis test, P < 0.05). Among these sites,
Camp is characterized by high mean benthic cover of Acropora assemblages (36.77%), followed
by old Quay (27.05%) along the surveyed transects. The other three sites (Marsa Ghozlani,
NIOF and Satayeh) were characterized by lower benthic covers (Figure 3. 3).
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Figure 3. 1: Distribution of the main benthic categories at different study sites.
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Figure 3. 2: Acropora and other hard coral covers at different study sites.
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Figure 3. 3: Mean benthic cover (cm/25 m line transect) of genus Acropora at different study sites.

3. 3. Acropora species richness
The study revealed that there were 16 common species of Acropora at the study sites. For

Acropora species richness, the number of species was ranged from 1 to 12 at NIOF and Old Quay
site, respectively (Figure 3. 4). In general, the species richness at the Gulf of Agaba was higher
than that at the Red Sea proper. These species, however, showed significantly differences in
their mean benthic covers (Kruskal Wallis test, P < 0.05) For example, A. tenuis represented the
highest mean benthic cover at more than 0.5 m of 25 m transect followed by A. digitifera (Figure
3.5). Inthe same context, A. pharaonis, A. polystoma, A. listeri and A. selago showed mean benthic
cover lower than 0.1 m per 25 m surveyed transect, while mean benthic cover for other species
was between 0.1 and 0.3 m per 25 m surveyed transect.
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Figure 3. 4: Acropora species richness at different study sites.
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Figure 3. 5: Mean benthic cover of the 16, Acropora species at the study area.

3. 4. Acropora species identification
The species of Acropora were identified based on colony shape and microstructures of the

hard skeleton of the collected samples. In total, 16 Acropora species were identified, showing a
range of colony growth forms between the different species. On the other hand, within the same
species, some samples collected from different sites showed a morphological plasticity as
shown in Figure 3. 6.
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Figure 3. 6: lIdentification of different coral species belonging to the genus Acropora during the study. (A) A.
pharaonis, (B) A. gemmifera, (C) A. tenuis, (D) A. digitifera, (E) A. humilis, (F) A. squarrosa, (G) A. massawensis, (H) A.
selago, (1) A. listeria, (J) A. polystoma, (K) A. hemprichii, (L) A. nasuta, (M) A. parapharaonis, (N) A. variolosa, (O) A.
ocellata and (P) A. valida.

3. 5. Acropora relative population structure
The relative structure of the more common Acropora species in the Gulf of Agaba and Red

sea proper attained the same trend of the benthic cover in which the Gulf of Aqgaba was
characterized by a high diversity of Acropora species compared to the Red Sea southern coasts.
However, the population structure at each site was different.

At Old Quay, which has been characterized by highest diversity of Acropora assemblages,
population was composed of 12 species, in which, A. tenuis and A. digitifera contributed with the
highest benthic covers (Figure 3. 5). At the second order, Marsa Ghozlani population was
composed of 10 species in which A. digitifera was the main contributor in the benthic cover of
Acropora assemblage. At the southern coasts, however, A. valida was the only recovered species
at the randomly laid 25 m transect (3 replicates) in NIOF, while 5 species were recorded in
Satayeh that showed near benthic cover contributions of A. gemmifera, A. tenuis, A. quarrosa and
A. valida.

The contribution of different species in Acropora assemblages at the study sites, on the other
hand, showed that A.valida, A. quarrosa, A. digitifera, A. tenuis and A. gemmifera had the highest
benthic covers in addition to abundances at the study sites. At the second order, A.
parapharaonis, A. nasuta, A. massawensis, and A. humilis were recorded at Marsa Ghozlani, Old
Quay and Camp sites. The other recorded species (i.e., A. variolosa, A. selago, A. Ocellata, A.
hemprichii, A. listeria, A. polystoma, and A. pharaonis) were only identified individually from
Marsa Ghozlani, Old Quay, and Satayeh (Figure 3.7).
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Figure 3. 7: The relative population structure of Acropora assemblages at different study sites.

The contribution of each species in Acropora assemblages at the study sites, on the
other hand, showed that A. valida, A. quarrosa, A. digitifera, A. tenuis and A. gemmifera
had the highest benthic covers in addition to abundances. At the second order, A.
parapharaonis, A. nasuta, A. massawensis, and A. humilis were recorded at Marsa
Ghozlani, Old Quay, and Camp sites. The other recorded species (i.e., A. variolosa, A.
selago, A. Ocellata, A. hemprichii, A. listeria, A. polystoma, and A. pharaonis) were only
identified individually from Marsa Ghozlani, Old Quay, and Satayeh (Figure 3. 8).
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Figure 3. 8: Relative benthic cover of different Acropora species at different study sites.
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3. 6. Vulnerability state of Acropora assemblages
Results showed that A. pharaonis, A. polystoma, A. lesteri, and A. hemprichii that were

classified as IUCN vulnerable species, had lower coral cover. These species collectively
form a 20%/transect forming 6.6% of the cover of Acropora species at the study area
(Figure 3. 9). On the other hand, 50.9% of the Acropora assemblages was found to be the
near threatened species during the current study. Among this category, A. tenuis and
A. digitifera had formed a mean benthic cover of 67.5% and 45.8%/transect, respectively
(Figure 3. 10). Acropora selago, however, had the same coverage as the vulnerable
species. The results showed that A. humilis and A. massawensis had the similar
vulnerability levels. Among the recorded species, three species including A.
massawensis, A. parapharaonis and A. ocellata were unknown in their vulnerability state

at the ITUCN (Figure 3. 10).
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Figure 3. 9. Structure of Acropora assemblages at the Egyptian coast of the Red Sea according to the
IUCN vulnerability state.
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Figure 3. 10: The vulnerability state (given by IUCN Red List state) of some common Acropora species at the
Red Sea. Numerical value above each column represents the mean cover (cm) per 25 m surveyed line transect.
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Although there is increased awareness of the fragility of Acropora corals to further
potential population decline, surprisingly little information on their density, structure,
size, and population abundance is available in worldwide reef areas (Miller et al., 2009).
At the Red Sea, the availability of information about the status of Acropora assemblages
is more restricted as there have no comprehensive or even preliminary studies been
conducted on the genus Acropora around this area, especially at the Egyptian coasts.
Accordingly, our goal focused on the assessment of the status of genus Acropora
assemblages at the Egyptian coasts of the Red Sea. The study also addressed the main
keystone species of Acropora aswell.

The current study indicated that Gulf of Agaba has higher benthic cover of Acropora
assemblage than southern assemblages at NIOF and Satayeh. This may be explained on
the basis that the Gulf condition is more suitable for Acropora assemblages than the
southern coasts. This study revealed that, when Acropora species richness is taken into
consideration, the diversity within the genus Acropora is higher in the Gulf of Agaba
than those in the southern Red Sea coasts. In spite of the restricted number of transects
surveyed in the current study, the common species of Acropora were easily detected.
This limitation may also the main reason for the low diversity of Acropora species at the
study sites.

The study addresses the perspective of the effects of the recent worldwide climatic
and environmental changes that affects the biogeography of Acropora assemblages
(Martinez et al., 2014). At the Red Sea, Fine et al. (2013) proposed that Gulf of Agaba
may serve as a refugium for coral species. The current study strengthened this concept
by which some vulnerable Acropora species were more common at the Gulf but might
be absent or rare at the southern reefs. These species including A. polystoma, A. listeria,
and A. hemprichii, were only recorded from the Gulf. For A. pharaonis, however, it was
recorded out of the surveyed transect at the Camp site.

The current study delivered the vulnerability state of the Acropora species by
matching the benthic cover of the identified species and the state of each species on the
IUCN Red List. On the other hand, some of the near threatened species of Acropora that
was proposed by ITUCN Red List showed high benthic cover compared to other species.
These results indicated that coral reefs at the Red Sea comprised of a species that may
be threatened at other reefs. Acropora selago, however, has the same coverage of the
vulnerable species. So, the current study revealed that this species is in spite of being
near threatened at many worldwide reefs, it is considered to be a vulnerable species at
the Red Sea. The results also indicated that A. humilis and A. massawensis had similar
vulnerability levels. The study is the first of it’s kind to provide valuable information on
the vulnerability level of A. massawensis, A. parapharaonis, and A. ocellata at the
Egyptian coasts of the Red Sea.

4 Conclusion

In spite of being near threatened at many worldwide reefs, Acropora spp is considered to be a
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vulnerable species at the Red Sea. The current study concluded that the Acropora assemblages at
the Gulf of Agaba are more diverged than that of outside the Gulf. The study also concluded
that more than 50% of the Acropora species at the Egyptian coasts of the Red Sea are threatened
or vulnerable to different environmental perturbations according to IUCN criteria. Accordingly,
the coral reefs at the Gulf of Agaba may represent refugium for endangered species at the Red
Sea. Finally, the results obtained from this work could provide the basic data on the status of
Acropora spp. populations and the possible threats in the Red Sea. It could also help the decision
makers, scientists and other actors to develop, implement, management and conservation of
these important coral species to a greater perspective.
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