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Coral reefs in the Arabian Gulf are among the most thermally and saline-tolerant 

ecosystems globally, yet they face increasing pressures from climate change and coastal 

development. Coral colonies were surveyed using belt transects and photo quadrats, while 

environmental parameters such as depth (6-10m), water temperature (20.4-36.7 °C), 

salinity (40.76 PSU), and substrate type (rocky, sandy, or rubble) were recorded. A total of 

13 coral species belonging to 10 genera and 8 families were identified by the measurements 

of the colony and corallites, including Acropora pharaonis, Porites lutea, Psammocora 

stellata, Siderastrea savignyana, Cyphastrea serailia, Leptastrea transversa, Dipsastraea 

matthaii, Platygyra daedalea, Plesiastrea versipora, Coscinaraea monile, Turbinaria 

reniformis, Cyphastrea microphthalma, and Pseudosiderastrea tayamai. Species 

distributions were influenced by environmental conditions, particularly substrate type and 

depth. This study presents a comprehensive species-level assessment of coral communities 

in Abu Al Abyad and Al Yasat Islands, western Abu Dhabi, conducted between July 2023 

and October 2025 and is the first comprehensive species-level coral inventory for these 

islands, incorporating photographic evidence to support future taxonomic verification and 

comparative assessments. The findings serve as essential baseline data for long-term 

monitoring, reef conservation, and ecological management in the UAE. 
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INTRODUCTION 

Coral reefs are among the most biologically diverse 

and ecologically valuable ecosystems on the planet, 

providing essential ecological functions such as habitat 

formation, shoreline protection, nutrient cycling, and 

substantial economic value through fisheries and tourism 

[7] [9]. 

The Arabian Gulf stands out as one of the most 

environmentally extreme regions supporting coral reef 

development, characterized by pronounced temperature 

fluctuations (18-36 °C) and salinity levels exceeding 40 

PSU [24] [11] [5]. Despite these harsh conditions, coral 

communities in the United Arab Emirates (UAE) have 

evolved remarkable physiological and ecological 

adaptations, exhibiting exceptional tolerance to both 

thermal and saline stress [17] [13]. The coral reefs of the 

UAE, particularly those located around the western 

offshore islands of Abu Al Abyad and Al Yasat, are of 

high ecological and socio-economic significance [19] [16. 

These reefs provide critical ecosystem services, 

functioning as nursery habitats, fishery resources, and 

natural barriers against coastal erosion. However, they 

are increasingly subjected to multiple anthropogenic and 

natural stressors, including coastal development, 

sedimentation, marine pollution, and recurring mass 

bleaching events associated with rising sea surface 

temperatures[10] [20] [21] .Although several regional 

studies have examined coral cover, community structure, 

and general reef health across the southern Arabian Gulf, 

species-level identification and distributional data for 

Abu Al Abyad and Al Yasat Islands remain limited [8] 

[23] [2]. Detailed taxonomic inventories are vital for 

detecting shifts in species assemblages, identifying 

thermally tolerant or vulnerable taxa, and informing 

targeted management and restoration strategies [12] [6] 

[1]. especially under the rapidly changing climate 

scenario. 

The present taxonomic study aims to provide a 

comprehensive assessment of coral diversity and 

distribution at the species level within Abu Al Abyad and 

Al Yasat Islands focussing on (1) documenting the coral 

species present and develop a photographic reference 

archive; (2) assessing spatial patterns of species richness 

and abundance across sites and depths; and (3) 

examining environmental factors influencing coral 

presence and condition. This study establishes the first 

detailed, species-level baseline for these offshore reef 

systems, thereby contributing valuable information for 

long-term monitoring, regional biodiversity assessments, 

and coral reef conservation initiatives in the UAE and the 

wider Arabian Gulf. 

 

MATERIALS AND METHODS 

Study Area 

Field surveys were conducted at six sites within the Al 

Yasat Islands and ten sites around Abu Al Abyad Island 

(Table 1). The benthic environment of Abu Al Abyad is 

characterized by fringing coral reefs interspersed with 

sandy patches and rocky substrates, providing a mosaic 

of habitat types. In contrast, the Al Yasat Islands are 

relatively more exposed to open-sea conditions, 

exhibiting shallower reef structures and greater 

variability in substrate composition. Environmental 

parameters measured during the surveys included 

depth, seawater temperature, and salinity. Coral reef is 

found at a depth of 3 to 8m, but was severely degraded 

due to the 1996, 1998 catastrophic bleaching event [18] 

[15]. Survey depths ranged from 3 to 8 m, with water 

temperatures between 28 and 34 °C and mean salinity 

values averaging approximately 40 PSU  

Sampling Methods 

Coral community assessments were conducted using 

belt transects measuring 20 m × 2 m, replicated three 

times at each sampling station to ensure statistical 

robustness and spatial representativeness across the 

surveyed habitats (depth range: 3-8 m) [17] [13]. Within 

each transect, all Scleractinian coral colonies were 

recorded and identified to the lowest possible taxonomic 

level based on gross morphology and skeletal 

characteristics. Colony abundance and percentage cover 

were quantified to evaluate species composition and 

relative dominance within the reef assemblage. To 

complement the field observations, photo quadrats of 1 

m² were systematically captured at 5 m intervals along 

each transect using a high-resolution digital underwater 

camera. These images were later analyzed using 

standardized image analysis software to verify field 

identifications, quantify coral cover with higher 

precision, and establish a permanent visual archive for 

future temporal comparisons and monitoring [13] [8]. 

Coral Identification 

Species identification was performed following the 

diagnostic frameworks outlined by [8] [23] [21] [8]. 

employing a combination of morphological and skeletal 
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criteria to ensure taxonomic accuracy. Identification was 

primarily based on key diagnostic characters such as 

colony growth form, corallite arrangement, septal 

structure, wall thickness, and surface texture, which were 

examined in situ under Nikon SMZ800N stereo zoom 

microscope conditions. Representative colonies were 

photographed in high resolution using standardized 

imaging protocols to capture diagnostic features, 

including close-up views of corallites and overall colony 

architecture. All photographic records were 

subsequently cross-referenced with regional Coral ID 

databases (Corals of the world- 

https://www.coralsoftheworld.org/) and taxonomic 

monographs for verification and to resolve potential 

ambiguities among morphologically similar taxa. In cases 

of uncertainty, multiple diagnostic characters and inter-

observer consensus were used to confirm identification at 

the species level.  

Environmental Parameters 

Environmental parameters at each survey site were 

systematically recorded to contextualize coral 

community structure and assess potential abiotic 

influences on species distribution. Depth measurements 

were obtained using a calibrated dive computer and 

ranged between 3 and 8 m across transects. Water 

temperature was continuously monitored using a 

handheld digital thermometer, with recorded values 

spanning 28-34 °C, reflecting the thermal extremes 

characteristic of the Arabian Gulf. Salinity levels were 

measured in situ using a refractometer and averaged 

approximately 40 PSU, consistent with the hyper-saline 

conditions of this region. Substrate composition was 

characterized by direct observation and classified into 

broad categories- rocky, sand, rubble, and consolidated 

coral framework- to evaluate the influence of benthic 

habitat heterogeneity on coral settlement and colony 

distribution. These environmental measurements, 

coupled with detailed habitat descriptions, provided 

critical context for interpreting species abundance 

patterns and community assemblages, as well as for 

comparing the resilience and spatial distribution of corals 

between Abu Al Abyad and Al Yasat Islands. 

 

RESULTS 

Species Composition 

Field surveys conducted at Abu Al Abyad and Al Yasat 

Islands documented a total of 13 hard coral species 

belonging to 10 genera and 8 families. For each species, 

measurements of colony size, growth form, and corallite 

characteristics were recorded (Figures 1-4; Table 2). Coral 

assemblages at both locations were primarily composed 

of massive and sub-massive growth forms. Species 

richness and overall colony density were noticeably 

higher at Abu Al Abyad Island compared to Al Yasat 

Island. The most abundant species across the surveyed 

reefs were Porites lutea, Platygyra daedalea, and Cyphastrea 

serailia, which together represented a major portion of the 

observed live coral cover. 

Environmental Conditions 

Surveyed reefs occurred at depths between 4 and 10 m, 

with an average depth of 5.6 m, characteristic of shallow 

subtidal reef environments in the southern Arabian Gulf. 

Seawater temperatures showed strong seasonal 

variability, ranging from 20.4 °C during winter to 36.7 °C 

in summer, with an annual mean of approximately 31 °C. 

Mean monthly temperatures recorded at depths of 6, 8, 

and 10 m exceeded 35 °C during the summer period 

(June-September) and declined below 22 °C in winter 

(December-February) (Figure 5). 

Salinity levels were consistently elevated throughout 

the study period, ranging from 36 PSU in winter to more 

than 46 PSU during late summer, with a mean value of 

40.76 PSU (Figure 6). Live coral cover and average colony 

size were greater at Abu Al Abyad Island than at Al Yasat 

Island, particularly on stable rocky substrates (Figure 7). 

 

Discussion 

The dominance of massive and sub-massive coral 

morphologies observed in this study reflects adaptation 

to the extreme thermal and salinity conditions typical of 

the southern Arabian Gulf. These growth forms are 

known to provide greater resistance to temperature 

stress, sedimentation, and salinity fluctuations, enabling 

long-term persistence under harsh environmental 

regimes [19] [16] [4]. The frequent occurrence of Porites 

lutea, Platygyra daedalea, and Cyphastrea serailia further 

highlights the ecological importance of thermally tolerant 

taxa capable of sustaining reef structure under 

environmental stress. 

The higher species richness and coral density recorded 

at Abu Al Abyad Island suggest more favourable local 

conditions for coral settlement and growth. These 

conditions may be linked to greater substrate stability, 

increased habitat heterogeneity, and localized 
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hydrodynamic processes that enhance larval retention 

and nutrient availability [23] [12] [2]. Although Al Yasat 

Island supported fewer species, the presence of resilient 

massive and branching corals indicates that these reefs 

retain the capacity to persist despite stronger 

environmental constraints [14] [6].  

Species distribution patterns were closely associated 

with environmental variables, particularly depth and 

substrate type. Massive corals such as Porites and 

Platygyra were more common on deeper, consolidated 

substrates, while encrusting species including Cyphastrea 

and Psammocora were frequently observed in shallower 

areas dominated by mixed rubble and sand. These 

habitat-specific patterns emphasize the role of physical 

reef complexity in supporting coral diversity and align 

with previously reported ecological preferences of 

Arabian Gulf corals [7] [4] [14].  

Offshore reefs in the UAE have been identified as 

potential refuges for heat-tolerant coral populations and 

may act as important sources for recovery following 

large-scale bleaching events [2] [3] [5]. The species 

composition documented in this study provides a robust 

baseline for detecting future changes in coral 

communities associated with climate warming, coastal 

development, or episodic thermal stress [22]. In addition, 

photographic records collected during surveys enhance 

taxonomic accuracy and support long-term ecological 

monitoring efforts. 

 

CONCLUSION 

This study recorded thirteen coral species from ten 

genera and eight families, with Abu Al Abyad Island 

supporting higher coral diversity, live cover, and 

structural complexity than Al Yasat Island. The 

dominance of stress-tolerant species such as Porites lutea, 

Platygyra daedalea, and Cyphastrea serailia demonstrates 

the remarkable adaptive capacity of corals in the Arabian 

Gulf. Depth, substrate type, and extreme temperature 

variability were identified as key drivers shaping coral 

community structure. These findings reinforce regional 

evidence of exceptional thermal resilience among Gulf 

corals and provide essential baseline information for 

long-term monitoring, reef restoration planning, and 

sustainable management of coral ecosystems in the UAE 

and the wider Arabian Gulf. 

 

 

Compliance with Ethical Standards 

This research did not involve field sampling of wild 

corals and therefore did not require collection permits 

from external authorities. All coral materials used in this 

study were obtained from and maintained within the 

authors’ in-house departmental facilities. All procedures 

were carried out in accordance with institutional 

regulations and applicable national guidelines. The 

authors declare that they have no conflict of interest. 

 

Acknowledgements 

This study is part of the coral restoration project in Abu 

Al Abyad and Al Yasat islands, under the Private 

Department of the President of UAE, Abu Dhabi. The 

authors gratefully acknowledge the support of marine 

studies unit SCUBA diving team and colleagues involved 

in coral identification and mapping in Abu Al Abyad and 

Al Yasat Islands. 

 

Conflict of interest statement 

Authors declare that they do not have any conflict of 

interest. 

 

REFERENCES 

[1] Abed RM, Hellyer PD, editors (2019). Marine Ecology of the 

Arabian Gulf and Gulf of Oman: Protocols and Standard Operating 

Procedures. Cham: Springer. doi: 10.1007/978-3-319-99608-5 

[2] Bento R, Hoey AS, Burt JA (2016). Resilience of coral assemblages 

in the southern Arabian Gulf. Frontiers in Marine Science 3:160. doi: 

10.3389/fmars.2016.00160 

[3] Bento R, Hoey AS, Burt JA (2017). Settlement patterns of corals and 

other benthos on reefs with divergent environments and 

disturbance histories around the northeastern Arabian Peninsula. 

Frontiers in Marine Science 4:210. doi: 10.3389/fmars.2017.00210 

[4] Burt JA, Bartholomew A, Usseglio P (2008). Recovery of corals 

following massive bleaching in Dubai, UAE. Marine Pollution 

Bulletin 56(3): 505-513. doi: 10.1016/j.marpolbul.2007.11.008 

[5] Burt JA (2023). Coral reefs of the Emirates. In: Burt JA, Paparella F, 

editors. A Natural History of the Emirates. Cham: Springer. p. 325-

351. doi: 10.1007/978-3-031-37397-8_11 

[6] Clark DJ, Bartholomew A, Bento RC, Mohamed FA, Cavalcante GH, 

Burt JA (2022). Bleaching Impacts on the Last Remaining Acropora-

dominated Reefs in the United Arab Emirates. Diversity 14(2): 112. 

doi: 10.3390/d14020112 

[7] Coles SL (2003). Coral species diversity and environmental factors 

in the Arabian Gulf and the Gulf of Oman: a comparison to the 

Indo-Pacific Region. Atoll Research Bulletin. 507. 

10.5479/si.00775630.507.1. 

[8] Cortés, Jorge (2001). Veron, J.E.N. (2000). Corals of the world: Vols. 

1-3 AIMS and CRR, Queensland, Australia. Revista de Biología 

Tropical. 49. 1289-1290.  

[9] Feary DA, Burt JA, Bauman AG, Al Hazeem S, Abdel-Moati MA, 

Al-Khalifa KA, Anderson DM, Amos C, Baker A, Bartholomew A, 



  

 

 
507     International Journal for Modern Trends in Science and Technology 

 

 

Bento R, Cavalcante GH, Chen CA, Coles SL, Dab K, Fowler AM, 

George D, Grandcourt E, Hill R, John DM, Jones DA, Keshavmurthy 

S, Mahmoud H, Moradi Och Tapeh M, Mostafavi PG, Naser H, 

Pichon M, Purkis S, Riegl B, Samimi-Namin K, Sheppard C, Vajed 

Samiei J, Voolstra CR, Wiedenmann J (2013). Critical research needs 

for identifying future changes in Gulf coral reef ecosystems. Mar 

Pollut Bull. 2013 Jul 30;72(2):406-16. doi: 

10.1016/j.marpolbul.2013.02.038. Epub 2013 Apr 30. PMID: 

23643407; PMCID: PMC4118590. 

[10] Foster K, Foster G. and Al-Harthi S (2013) Coral Assemblages in the 

Southeastern Arabian Gulf (Qatar and Abu Dhabi, UAE): Various 

Stages of Acropora Recovery a Decade after Recurrent Elevated 

Temperature Anomalies. Open Journal of Marine Science, 3, 28-39. 

doi: 10.4236/ojms.2013.32A004. 

[11] Haïfa Ben-Romdhane, Rima Jabado, Edwin Mark Grandcourt, 

Richard John Obrien Perry, Ayesha Yousef Al Blooshi (2020). Coral 

Reefs of Abu Dhabi, United Arab Emirates: Analysis of 

Management Approaches in Light of International Best Practices 

and a Changing Climate. Frontiers in Marine Science, 7 (541). 

[12] Howells EJ, Abrego D, van Oppen MJH, Bongaerts P, Berumen ML 

(2016). Adaptation of corals to extreme temperature environments. 

Proceedings of the Royal Society B: Biological Sciences 283(1823): 

20152320. doi: 10.1098/rspb.2015.2320 

[13] Hume, Benjamin & D'Angelo, Cecilia & Smith, E & Stevens, Jamie 

& Burt, John & Wiedenmann, Jorg. (2015). Symbiodinium 

thermophilum sp. nov., a thermotolerant symbiotic alga prevalent 

in corals of the world's hottest sea, the Persian/Arabian Gulf. 

Scientific reports. 5. 8562. 10.1038/srep08562. 

[14] Purkis SJ, Riegl BM (2012). Spatial distribution and reef mapping in 

UAE offshore islands. Coral Reefs 31(2): 401-413. doi: 

10.1007/s00338-011-0856-7 

[15] Riegl B (2002). Effects of the 1996 and 1998 mass coral bleaching 

events on the coral communities of the Seychelles inner granitic 

islands. Marine Biology, 140(6), 1125-1138. doi: 10.1007/s00227-002-

0761-0.  

[16] Riegl BM, Purkis SJ, Al-Cibahy AS, Abdel-Moati MA, Hoegh-

Guldberg O (2011). Present limits to heat-adaptability in corals and 

population-level responses to climate extremes. PLoS One. 

2011;6:e24802. doi: 10.1371/journal.pone.0024802. 

[17] Riegl B.M, Purkis, S J (2012). Coral Reefs of the Gulf: Adaptation to 

Climatic Extremes. Coral Reefs of the Gulf. 

[18] Sen S, Yousif OM (2016). Development of a coral nursery as a 

sustainable resource for reef restoration in Abu Al Abyad Island, 

Abu Dhabi, United Arab Emirates, Arabian Gulf. Galaxea, Journal 

of Coral Reef Studies 18(1): 3-8. doi: 10.3755/galaxea.18.3 

[19] Sheppard C, Laughland, R. (2002). Coral mortality and recovery in 

response to increasing temperature in the southern Arabian Gulf. 

Aquatic Ecosystem Health & Management, 5(4), 395–402. 

https://doi.org/10.1080/14634980290002020 

[20] Sheppard CRC, Al-Husiani M, Al-Jamali F, Al-Zidjali T, Baldwin R, 

et al. (2010). Status of coral reefs in the Arabian/Persian Gulf: past, 

present, and future. Marine Pollution Bulletin 60(3): 342-353. doi: 

10.1016/j.marpolbul.2009.10.024 

[21] Spalding MD, Ravilious C, Green EP (2021) World Atlas of Coral 

Reefs. UNEP/WCMC. 

[22] Villalobos R, Aylagas E, Pearman JK, Arrigoni R, Bouman HA, Burt 

JA, et al. (2024). Biodiversity patterns of the coral reef cryptobiota  

[23] around the Arabian Peninsula. Scientific Reports 14(1): 60336. doi: 

10.1038/s41598-024-60336-8 

[24] Wallace CC, et al. (2021) Coral Taxonomy and Identification. Coral 

Reefs Press. 

[25] Wilson JJ, Marimuthu N  (2012) Bleaching recovery of transplanted 

coral nubbins in Abu Al Abyad Island of Abu Dhabi, United Arab 

Emirates. Galaxea, Journal of Coral Reef Studies. 14(1): 1-2. doi: 

10.3755/galaxea.14.1_1. 

Tables:  

Table 1. GPS coordinates of sampling sites 

SN Island Latitude (N) Longitude (E) 

1 Al Yasat 24°11'16.86" 52°00'14.84" 

2 Al Yasat 24°08'31.95" 52°00'41.67" 

3 Al Yasat 24°08'31.55" 52°00'34.96" 

4 Al Yasat 24°09'04.32" 51°59'49.62" 

5 Al Yasat 24°09'00.68" 51°59'43.22" 

6 Al Yasat 24°08'54.99" 51°59'43.19" 

7 Abu Al Abyad 24°16'37.86" 53°42'54.36" 

8 Abu Al Abyad 24°20'30.97" 53°49'52.81" 

9 Abu Al Abyad 24°20'57.06" 53°50'17.22" 

10 Abu Al Abyad 24°23'10.50" 53°48'34.05" 

11 Abu Al Abyad 24°21'11.46" 53°49'34.20" 

12 Abu Al Abyad 24°20'56.76" 53°50'17.40" 

13 Abu Al Abyad 24°19'38.10" 53°47'33.00" 

14 Abu Al Abyad 24°19'6.30" 53°44'49.86" 

15 Abu Al Abyad 24°18'28.32" 53°43'6.72" 

16 Abu Al Abyad 24°15'9.78" 53°39'39.06” 

 

Table 2. Coral species recorded in Abu Al Abyad and Al Yasat islands 

S.No

. 
Species Family Growth Form 

Abu Al 

Abyad 
Al Yasat 

1 
Acropora 

pharaonis 
Acroporidae Branching ✓ ✓ 

2 Porites lutea Poritidae Massive ✓ ✓ 

3 
Psammocora 

stellata 
Psammocoridae Encrusting ✓ ✓ 

4 
Siderastrea 

savignyana 
Siderastreidae Massive ✓ ✓ 

5 
Cyphastrea 

serailia 

Merulinidae 

 

Encrusting ✓ ✓ 

6 
Leptastrea 

transversa 
Massive ✓ ✓ 

7 
Dipsastraea 

matthaii 
Massive ✓ ✓ 

8 
Platygyra 

daedalea 
Meandroid ✓ ✓ 

9 
Plesiastrea 

versipora 
Plesiastreidae Massive ✓ ✓ 

10 
Coscinaraea 

monile 
Coscinaraeidae Submassive ✓ ✓ 

11 
Turbinaria 

reniformis 

Dendrophylliid

ae 
Foliose ✓ - 

12 
Cyphastrea 

microphthalma 
Merulinidae Encrusting ✓ ✓ 

13 
Pseudosiderastrea 

tayamai 
Siderastreidae Encrusting ✓ - 
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Figure legends: 

Figure 1. Acropora pharaonis (Milne Edwards & Haime, 1860) (a), Porites lutea (Milne Edwards & Haime, 1860) (b), Psammocora stellata (Verrill, 1866) 

(c), Siderastrea savignyana (Milne Edwards & Haime, 1850) (d). 

Figure 2. Cyphastrea serailia (Forsskal, 1775) (e), Leptastrea transversa (Klunzinger, 1879) (f), Dipsastraea matthaii (Vaughan, 1918) (g), Platygyra daedalea 

(Ellis & Solander, 1786) (h). 

Figure 3. Plesiastrea versipora (Lamarck, 1816) (i), Coscinaraea monile (Forsskal, 1775) (j), Turbinaria reniformis (Bernard, 1896) (k), Cyphastrea 

microphthalma (Lamarck, 1816) (l).  

Figure 4. Pseudosiderastrea tayamai (Yabe & Sugiyama, 1936) (m). 

Figure 5. Seasonal seawater temperature variations at 6, 8, and 10 m depths in coral survey sites of Abu Al Abyad and Al Yasat Islands (July 2023 – October 

2025) 

Figure 6. Seasonal salinity variations were recorded at 6–10 m depths in Abu Al Abyad and Al Yasat Islands (July 2023–October 2025 

Figure 7. Showing dense coral growth and large colonies, indicating a stable substrate in Abu Al Abyad Island 
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