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ABSTRACT 

 

 

Distribution of white-eyed gull (Ichthyaetus leucophthalmus) nests in the Al 

Wajh archipelago, northern Red Sea, Saudi Arabia 

 

 

Alexa Foster 

 

 

 

 

 

Island nesting seabirds are the most threatened group of avian fauna and are particularly 

vulnerable to habitat disturbance. The white-eyed gull nests exclusively on islands in the 

Red Sea and Gulf of Aden, many of which are facing anthropogenic pressure. The Al 

Wajh archipelago in the northern Red Sea hosts the largest population of the white-eyed 

gulls in Saudi Arabia and is currently undergoing tourism development for one of the 

country’s largest ongoing “Gigaprojects”. The habitat preferences and movement ecology 

of the white-eyed gull are understudied, and the species’ ability to respond to rapid 

habitat modification is unknown. In 2021, a ground census was conducted on all 92 

islands of the Al Wajh lagoon to determine the distribution of white-eyed gull nests. In 

total, 55% of the white-eyed gull metapopulation were found on islands where 

development is either ongoing or upcoming, with the one of the largest and densest 

colonies occurring on an island already undergoing development. The baseline census 

presented here should be viewed as a first step in understanding the population dynamics 

of the white-eyed gull and predicting their response to enhanced anthropogenic change in 

the Al Wajh lagoon.  

 



4 

 

ACKNOWLEDGEMENTS 

 

 

 

I want to thank the members of the Red Sea Research Center at KAUST for their 

guidance throughout the program, especially Dr. Michael Berumen, Dr. Rusty Brainard, 

and Dr. Jesse Cochran. I would like to also thank Dr. Licia Calabrese for collaborating in 

data collection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

TABLE OF CONTENTS 

     

Page 

EXAMINATION COMMITTEE PAGE ....................................................................... 2 

ABSTRACT....................................................................................................................... 3 

ACKNOWLEDGEMENTS……………......................................................................... 4 

TABLE OF CONTENTS................................................................................................. 5 

LIST OF ABBREVIATIONS.......................................................................................... 6 

LIST OF FIGURES.......................................................................................................... 7 

LIST OF TABLES............................................................................................................ 8 

 

MAIN TEXT……………………………………………………………………………. 9 

 

1. Introduction.………………………………………...………………………. 9 

1.1 Threats to seabirds and island dependency …………………….……. 9 

1.2 Island habitat in the Red Sea, Saudi Arabia ………………………… 9 

1.3 The white-eyed gull ……………………………………………...… 10 

1.4 Previous surveys on Red Sea islands in Saudi Arabia …………..…. 11 

1.5 Objectives ……………………………………………………….…. 11 

2. Methods ……………………………………………………………………. 12 

2.1 Study area ………………………………………………………...… 12 

2.2 Field Work …………………………………………………………. 13 

2.3 Data Analysis …………………………………………………….… 15 

3. Results …………………………………………………………………...… 15 

3.1 Nest distribution and island development ……………….…………. 15 

3.2 Comparison to 1996 survey ………………………………………... 17 

3.3 Colony density ……………………………………………………... 18 

3.4 Sub-colony density …………………………………………….….... 19 

3.5 Nest distribution in proximity to development ……………….……. 20 

4. Discussion ……………………………………………………………….… 24 

4.1 Shifts in nest distribution ………………………………………...… 24 

4.2 Comparison to 1996 aerial census …………………………………. 25 

4.3 Comparison to studies throughout global range ………………….... 26 

4.4 Current status …………………………………………………….… 28 

4.5 Breeding behavior and response to disturbance …………….……… 29 

4.6 Future research efforts ……………………………………………... 30 

4.7 Management recommendations and outlook ………………………. 31 

REFERENCES ………………………………………………………………………... 33 

  



6 

 

LIST OF ABBREVIATIONS 

 

 

 

IUCN: International Union for Conservation of Nature 

TRSP: The Red Sea Project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



7 

 

LIST OF FIGURES 

 

 

 

FIGURE 1: White-eyed gull individual ……………………………….…………… 10 

FIGURE 2: Habitat types at the study site …………………………...…………….. 13 

FIGURE 3: Examples of white-eyed gull nest occupation ……………..………….. 14 

FIGURE 4: Hot Spot Analysis of white-eyed gull nests ………………...………… 16 

FIGURE 5: Proportion of developed and undeveloped nesting habitat …................ 17 

FIGURE 6: White-eyed gull distribution in 1996 and 2021 ……………………….. 18 

FIGURE 7: Density-based Cluster analysis of nests ………………...…………….. 19 

FIGURE 8: Kernel Density analysis of colonies ……………………………….….. 20 

FIGURE 9: Nest distribution in proximity to development ……………………..…. 21 

FIGURE 10: Nest distribution of a sub-colony near development ……………….... 22 

  



8 

 

LIST OF TABLES 

 

 

 

 

TABLE 1: Historical survey comparison and development plans …………………. 23 

TABLE 2: Colony and sub-colony distribution ……………………...…………….. 24 
 

 

  



9 

 

 

1. Introduction 

 

1.1 Threats to seabirds and island dependency 

Seabirds are the most threatened group of avian fauna, and species that depend on 

islands are particularly vulnerable to anthropogenic pressures (Croxall et al. 2012, 

Paleczny et al. 2015). The ability to disperse into and colonize island habitats offers many 

advantages, including safety from mainland competitors and predators (Spatz et al. 2014). 

Unfortunately, island-dependent species often lack the behavioral plasticity to adapt 

when their sanctuary habitats are invaded, either by human development or the 

introduction of novel species (Blackburn et al. 2004; Jones et al. 2008).  

 

1.2 Island habitat in the Red Sea, Saudi Arabia 

Islands provide nesting habitat for 1% of Saudi Arabia’s bird population, despite 

comprising only 0.05% of the total land mass (Boland et al. 2020). Eight bird species in 

Saudi Arabia, including three regional endemics, nest exclusively on Red Sea islands 

(Boland et al. 2020). Most of these islands are undeveloped, and many are under military 

jurisdiction, limiting human visitation and disturbance relative to the mainland coastline. 

Still, these many of these sites have faced several anthropogenic pressures, including 

collection of eggs by fishermen, bycatch, oil spills, plastic pollution, and introduced 

predators (such as rats and cats) from visiting boats (PERSGA 2003). Despite these 

threats, the relative isolation and pristine coastal vegetation found at Saudi Arabia’s Red 

Sea islands make them ideal and often critical stopover sites for several migratory bird 
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species as well as critical reproductive habitats for resident ground-nesters (Boland et al. 

2020).  

 

1.3 The white-eyed gull  

The white-eyed gull is a small, colonial seabird that only breeds on islands in the Red 

Sea and Gulf of Aden. While its basic biology and behavior have been documented 

(Storer and Goodman 1988, Jennings 2010), many aspects of this species’ ecology and 

life history are undescribed. The last global assessment of the species abundance was 

nearly 20 years ago (PERSGA 2003), which estimated 12000-13000 breeding pairs 

(though it lacked data from Eritrea). More recent localized studies have described large-

scale colonies in Egypt and Eritrea (Semere et al. 2008, Habib 2017), with Eritrea having 

the largest single population of 5900 breeding pairs. The need for additional surveys 

targeting this species has been acknowledged (Newton and Al Suhaibany 1996, PERSGA 

2003), but currently population trends remain unknown.  

 

 
Figure 1. An adult white-eyed gull. Alexander Vasenin, CC BY-SA 3.0 
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1.4 Previous surveys on Red Sea islands in Saudi Arabia 

The available data from Saudi Arabia were largely derived from an aerial census 

conducted in 1996, which estimated a total of 1500 pairs of breeding white-eyed gulls 

(Newton and Al Suhaibany 1996). Most surveys since were opportunistic, had limited 

time frames, and extrapolated population estimates from transect data under the 

assumption that breeding habitat was evenly distributed (Shobrak and Aloufi 2014). 

Furthermore, many areas of the Saudi Arabian Red Sea coast have undergone human 

development since the last formal census, and upcoming additional changes are expected. 

For instance, several islands in Al Wajh lagoon are currently undergoing development as 

tourism destinations for one of the largest ongoing “Gigaprojects” in Saudi Arabia, The 

Red Sea Project (TRSP) (Chalastani et al. 2020). This area hosts the largest population of 

the white-eyed gull in Saudi Arabia and has been listed as an Important Bird Area by 

BirdLife International (Newton and Al Suhaibany 1996, Fishpool & Evans 2001, 

PERSGA 2003). Habitat preferences and movement ecology remain understudied for this 

species, which influences how they will respond to rapid habitat modification. This is 

expected to occur within the lifespan of one generation (11 years). Conducting routine 

surveys and identifying nest site selection criteria are critical first steps for evaluating 

population trends in response to enhanced anthropogenic disturbance (Lewison et al. 

2012). 

 

1.5 Objectives 

This study is the first complete nest census of white-eyed gulls in the Al Wajh lagoon. 

Nest dispersal was quantified, and landscape features associated with high-density 
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colonies were determined. The Al Wajh lagoon serves as a model site for understanding 

how the white-eyed gulls will respond to anthropogenic pressures throughout their range. 

This study lays the foundation for understanding white-eyed gulls’ nest site selection 

preferences and population dynamics on a spatial and temporal scale. To inform for both 

scientific and commercial purposes, studies such as this must be sustained over time. If 

done so correctly, parameters of habitat quality can be identified on a finer scale through 

repeated censuses.  

 

2. Methods 

2.1 Study area  

The Al Wajh lagoon encompasses 2,081 km2 of habitat in the northern Red Sea 

coast of Saudi Arabia. The lagoon contains an archipelago of 92 islands, most of which 

do not rise more than 5m above sea level. The islands total 66.7km2 of habitat, composed 

of coral fossils, carbonate sand, and rocks (Al Ghazzawy 2007). The islands possess five 

terrestrial habitat types: low-lying sandy island; elevated rocky island; rocky beach; 

sandy beach; and sparse terrestrial vegetation (Chalastani 2020, Figure 2). The terrestrial 

vegetation is composed of desert shrubs and salt-tolerant halophytes, dominated by 

species belonging to the Amaranthaceae and Zygophyllaceae families (Arthrocnemum 

macrostachyum, Halopeplis perfoliata, and Zygophyllum album). The vegetation 

abundance is higher on islands because of their inaccessibility to grazing camels (Boland 

et al. 2020).  The islands are surrounded by 22 marine habitat types, including intertidal 

mangroves (Avicennia marina and Rhizophora mucronata), seagrass beds, and coral reefs 

(Chalastani 2020). At the time of this study, construction for The Red Sea Project was 
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underway at four islands (Ummahat AlShayk 1, Ummahat AlShayk 3, Sheybarah South, 

and Shurayrah) with most of the remaining islands being largely undisturbed, aside from 

Rikiyah Island, which possesses a palace. 

 

 
Figure 2. The five main terrestrial habitat types on islands in the Al Wajh lagoon: a) elevated rocky island; 

b) rocky beach; c) low-lying sandy island; d) sandy beach; and e) sparse terrestrial vegetation. 

 

 

2.2 Field work 

In 2021, a ground census was conducted on 92 islands of the Al Wajh archipelago 

to determine the distribution of white-eyed gull nests. Two observers, (another 

ornithologist and I), systematically searched each island to locate white-eyed gull 

colonies, which were easily identified by the mobbing behavior of the breeding adults 

(Jennings 2010). Gull nests are composed of a scrape – a shallow depression in the sand – 

surrounded by small sticks, shells, or bones used as nest material. Observers walked 

parallel through the colony to find and record active nests, which were identified by 

evidence of recent occupation (tracks, eggshell, feathers, or guano) (Figure 3). 
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Coordinates were collected using a Garmin GPS device (Garmin International Inc., 

Olathe, KS, USA) at the location of each occupied nest, and the contents of the nest 

(scrape, egg, or chick) were recorded. The census was completed over 26 days of daily 

surveys conducted from 0700 to 1400 during the peak seabird breeding season in July. 

The lack of topographical complexity and the accessibility of ground nests are ideal 

conditions for a land-based census and direct nest-counts have proven to be highly 

reliable in previous work (Hutchinson 1979; Bibby et al 1998). The eastern lobe of 

Sheybarah South Island was re-visited (July 4 and July 26) because of indications of 

failed nesting attempts. Failed nests from July 4 were recorded but included in the 

analyzed nest counts. This allowed for failed nesting to be qualitatively assessed without 

biasing the quantitative analysis by double sampling a single location.  

 

 
Figure 3. White-eyed gull nests at various stages: Occupied nest (chick) with recently hatched chick and 

pipping egg; Occupied nest (scrape) with fresh tracks indicates use throughout the nesting season; 

Unoccupied nest, determined by the absence of recent/regular visitation indications. 
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2.3 Data Analysis  

Ground survey data were then compared to population estimates from previous 

aerial surveys (Newton and Al Suhaibany 1996) by extrapolating the number of 

individuals counted by 1.5 to estimate the upper range of breeding pairs at the time of the 

1996 aerial surveys (Table 1). This method was used for flush counts in similar studies 

(Shobrak et al. 2014). The spatial distribution of white-eyed gull nests was mapped and 

analyzed in ArcGIS Pro (Esri Inc. 2020) at various scales: archipelago-wide 

(metapopulation), island-wide (colony), and in cases where colonies are non-continuous, 

colony-wide (sub-colony). Average nest density for each island was calculated by 

dividing the nest counts by the area of available habitat. The distribution data were fed 

into a cluster analysis in ArcGIS Pro to visualize the dispersion of sub-colonies 

throughout the Al Wajh area. Kernel density analyses were then conducted at each island 

to assess patterns in spatial distribution within colonies.  

 

3. Results 

3.1 Nest distribution and island development 

A total of 1273 white-eyed gull nests were discovered across 10 islands in the Al 

Wajh archipelago (Figures 4 and 5). Nests were not evenly distributed, with 78.1% of 

white-eyed gull nests occurring at just three islands.  These included Sheybarah North 

(27.2% of the metapopulation) and Sheybarah South (26.4%), and Quman (24.6%). In 

total, 55% of the white-eyed gull metapopulation were found on islands where 

development is either ongoing (Phase 1) or upcoming (Phase 2). An additional six islands 

with historical populations are classified in Phase 1 (Ummahat AlShayk 1, Ummahat 
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AlShayk 2, and Shurayrah) or Phase 2 (Um Kud, Breem, and Mizab) of development 

(Table 1).  

 

 
Figure 4. An Optimized Hot Spot Analysis in ArcGIS Pro displays the archipelago-wide distribution of 

white-eyed gull nests on islands in the Al Wajh lagoon in July 2021.  
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Figure 5. A total of 55% of the white-eyed gull metapopulation throughout the Al Wajh archipelago will 

be developed for TRSP. The proportion of nests on each island is labeled alongside the island name, with 

red labels indicating islands set for development in Phase 1, orange in Phase 2, and green meaning the 

island will remain undeveloped. 

 

 

3.2 Comparison to 1996 survey 

Comparing the survey data to historical records in 1996 revealed substantial 

fluctuations in the distribution of white-eyed gull nesting throughout the Al Wajh 

archipelago (Figure 6, Table 1). A total of ten islands (Riykhah, Um Qud, Ummahat 

AlShayk 1, Ummahat AlShayk 2, Mardunah, Breem, Mizab, Usailah, Shurayrah, and 

Shimmuzah 1) with previous nesting records had no nests recorded in the 2021 surveys 

(Table 1). Conversely, some of the largest colonies in the present study (Figure 4) 

occurred on islands with few or no previous nesting records (Quman and Sheybarah 

South). Less extreme fluctuations were also observed with some islands increasing their 

total observed nesting while others declined (Table 2).   
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Figure 6. The distribution of white-eyed gulls on each island in the Al Wajh archipelago in the 1996 aerial 

count (individual birds) and 2021 nest counts based on percent proportions of the total counts in each 

survey. 

 

3.3 Colony density 

The average nest density per square kilometer of suitable habitat varied from 982.14 

on Jizaya Island to 2.71 on Abu Laheq Island (Table 2). South Sheybarah Island had the 

second highest average density, with 232.48 km2. The island with the most apparently 

suitable habitat was Quman, with 7.74 km2.  Slightly offshore of Suwayhill Island (5.39 

km2), an islet referred to as “Noname” exists (0.045 km2), which is not recognized by The 

Red Sea Project classification. It is also considered part of Suwayhill Island in this study 

for consistency, and it is likely a connected colony. The average density of Suwayhill 

Island and its offshore islet is 11.22/km2.  

 



19 

 

3.4 Sub-colony density 

Excluding islands with ten or fewer nests, the maximum nest density within a sub-

colony was found on Jizaya (7259.6 nests/km2), followed by Mudra (2563.9 nests/km2), 

Attaweel (1075.9 nests/km2), Sheybarah South (890.1 nests/km2), Sheybarah North 

(607.1 nests/km2), Quman (397.2 nests/km2), and Suwayhill (80.93 nests/km2) 

respectively (Figures 4 and 5). Based on the cluster analysis (Figure 7), colonized islands 

hosted one (Um Rumah 2, Ghawar, and Jizaya) to seven sub-colonies (Sheybarah South). 

The range in density (nests/ km2) of sub-colonies within a single island was the highest 

on Sheybarah South Island, with a difference of 800.9 (Figure 8).  

 

 
Figure 7. A Density-Based Cluster analysis on ArcGIS Pro displays the distribution of white-eyed gull 

sub-colonies on islands with colonies in the Al Wajh archipelago. Each cluster ID represents one sub-

colony. 
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Figure 8. The density of white-eyed gull sub-colonies (nest/km2) for each island with a white-eyed gull 

colony in the Al Wajh archipelago was performed using a Kernel Density Analysis in ArcGIS Pro. 

 

3.5 Nest distribution in proximity to development 

Sheybarah South was the only island in our survey with white-eyed gull nests that 

was under development at the time of the surveys (Figures 9 and 10). Construction was 

largely confined to the eastern side of the island and only affected one sub-colony (Figure 

10), which appeared to have been displaced by construction and compacted into a much 
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smaller area of remaining suitable habitat. This condensed sub-colony had the highest 

nest-density on Sheybarah South and the birds within it were visibly stressed (mobbing, 

and continuous vocalizations). Displacement and crowding appeared to affect initial 

nesting success as evidenced by a failed first nesting attempt recorded on July 4. While 

sub-colonies in the western lobe of the island were hatching chicks on July 4, the sub-

colony on the eastern lobe of South Sheybarah contained both old, inactive scrapes, and 

new, active scrapes, with no evidence of chicks nearby. Later nesting, recorded on July 

26, was more successful with several records of hatching chicks. 

 

 
Figure 9. Surveyed areas on South Sheybarah Island in the Al Wajh archipelago, Saudi Arabia in July 

2021, represented by a blue polygon. Locations of white-eyed gull nests found during the survey on July 4th 

are recorded in pink, and green for nests found on July 26th. 
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Figure 10. Top image: Satellite imagery taken prior to construction activities on the eastern lobe of South 

Sheybarah Island in the Al Wajh archipelago. A blue polygon represents the area surveyed in July 2021, 

which was the remaining unmodified habitat at the time of the survey. Locations of white-eyed gull nests 

found during the survey are overlaid on the polygon. Bottom image: Drone image of the eastern lobe of 

South Sheybarah Island in February 2022, taken from a western vantage point. The blue circle indicates 

where the colony was found in July 2021, prior to encroaching habitat modification. 
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Table 1. The number of white-eyed gull individuals counted by the 1996 aerial census of the Al Wajh 

archipelago, and an extrapolation of those numbers by 1.5x to estimate the number of breeding pairs 

(equivalent to one nest) corresponding at the time of the census. The number of nests found on each island 

in 2021 is recorded per island, and the phase of development is listed for each historically and currently 

colonized island. 

Island name 1996 count of 

individuals 

1996 count (1.5x 

conversion) 

2021 nest 

count 

Development 

Riykhah 240 370 0 Developed 

(Unrelated to 

TRSP) 

Attaweel 200 300 92 No 

Ghawar 50 75 10 No 

Um Rumah 2 40 60 7 No 

Um Qud 40 60 0 Phase 2 

Quman 35 53 313 Phase 2 

Sheybarah 

North 

30 45 346 No 

Ummahat 

AlShayk 1 

20 30 0 Phase 1 

Breem 20 30 0 Phase 2 

Mizab 15 23 0 Phase 2 

Mardunah 10 15 0 Available 

Shimmuzah 1 10 15 0 No 

Shurayrah 5 8 0 Phase 1 

Ummahat 

AlShayk 2 

5 8 0 Phase 1 

Usailah 2 8 0 Available 

Sheybarah 

South 

0 0 335 Phase 1 

Jizaya 150 225 55 No 

Suwayhill 0 0 61 No 

Mudra 0 0 46 Phase 2 
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Abu Laheq 0 0 8 Phase 1 

 

 
 

Table 2. Per-island: number of nests, percent proportion of total nests, number of sub-colonies, area of 

suitable habitat (km2), and average density (per km2) of nests within suitable habitat found during 2021 

white-eyed gull nest surveys in the Al Wajh archipelago. 

Island Nest total 

Percent 

proportion 

Number of 

sub-colonies 

Suitable 

habitat area 

(km2) 

Average 

density 

Quman 313 24.6 4 7.739 40.44 

Abu Laheq 8 0.6 1 2.957 2.71 

Attaweel 92 7.2 2 0.6810 135.09 

Ghawar 10 0.8 1 3.157 3.17 

Jizaya 55 4.3 1 0.056 982.14 

Mudra 46 3.6 1 1.536 29.95 

Sheybarah 

North 346 27.2 4 3.901 

88.69 

Sheybarah 

South 335 26.3 7 1.441 

232.48 

Suwayhill 61 4.8 3 5.436 11.22 

Um Rumah 2 7 0.5 1 0.746 9.38 

 
 

4. Discussion 

4.1 Shifts in nest distribution 

The results indicate that the Al Wajh archipelago hosts a significant portion of Saudi 

Arabia’s nesting white-eyed gull population, corroborating previous broad assessments 

from the 1996 aerial census (Newton and Al Suhaibany 1996).  In addition, observed 

responses to human activities were consistent with reports from other regions, especially 
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Egypt (Habib 2017). These areas have been under intense anthropogenic pressure and 

could serve as models for what to expect in the Al Wajh archipelago post-development. 

While some of the large-scale shifts in nesting distribution throughout the archipelago 

could be due to natural changes in habitat selection, smaller scale shifts in the nesting 

distribution on individual islands appeared to be direct responses to construction 

activities. The white-eyed gull’s nesting strategy appears to be incompatible with 

continuous disturbance to breeding sites and The Red Sea Project may need to account 

for this and similar conflicts if it wishes to achieve ecological neutrality.       

 

4.2 Comparison to 1996 aerial census 

Although the 1996 aerial census serves as the most reliable comparison for the 

results in this study, the differences in methodology make comparing the current study to 

previous results difficult. The aerial census extrapolated the number of white-eyed gull 

breeding pairs from aerial counts of adults on islands during their breeding season 

(Newton and Al Suhaibany 1996). Unfortunately, the sound of low flying aircraft would 

probably disturb the colony, causing the gulls to disperse and making counts difficult. 

Flying higher could avoid disturbing the colonies but would also complicate species 

identification. Two records from the 1996 census in the Al Wajh archipelago were unable 

to identify observed gulls to species level.  Finally, the classification and naming of 

islands within Al Wajh appears to have changed. For instance, the 1996 aerial census 

treats Sheybarah as a single island while more recent classifications treat it as two 

(Sheybarah North and Sheybarah South). Other more subtle differences in island naming 

may bias data comparison.   
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These caveats would make population trend assessments for the Al Wajh 

archipelago tentative and potentially misleading.  Still, the presence/absence and 

qualitative abundance data from each island are comparable and informative. White-eyed 

gull colonies were less widespread throughout the archipelago in 2021, which could 

reflect habitat degradation from the introduction of predators, the palace on Rikiyah 

Island, or other disturbances not yet described.  Some white-eyed gull individuals may 

respond to the threats in their breeding habitat by postponing their reproduction or 

abandoning the site in future years, which would lead in shifts in distribution patterns 

over time. The only published study since the global report (PERSGA 2003) to mention 

the white-eyed gull in Saudi Arabia was a 2014 survey of selected islands in the northern 

Red Sea (Shobrak & Aloufi 2014). The 2014 study speculated that the white-eyed gull 

population at Al Wajh may have increased compared to prior studies, but this conclusion 

assumes that colonies are evenly distributed across the islands, which is demonstrably 

false based on the varied densities and site-specific abundance fluctuation observed in the 

present study. 

 

4.3 Comparison to studies throughout global range 

The two largest populations, located in Eritrea and Egypt, have similar 

distribution patterns throughout archipelagos. All but a handful of islands (with 

development) were censused for breeding seabirds in Eritrea (Semere et al. 2008). Of the 

325 islands surveyed, breeding white-eyed gulls were distributed across 49 islands, with a 

total of 5900 breeding pairs. The population in Eritrea constitutes about one third of the 

global population of white-eyed gulls. One island alone held 3000 pairs, equivalent to 
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roughly one-sixth of the global breeding population. The presence of black rats (Rattus 

rattus) was recorded on Eritrean islands, which is important to consider when 

understanding breeding distribution across an archipelago (Semere et al. 2008). The 

second largest metapopulation of white-eyed gulls (2500 pairs) breed on islands in the 

Gulf of Suez (PERSGA 2003). Although colonies were recorded on 8 islands, one island, 

Umm Gawish, contained 70% of the breeding pairs in Egypt, with the highest population 

of 1880 recorded in 2014 (Habib 2017). Umm Gawish is a large, undeveloped island, and 

was the only island with a substantial breeding population during surveys conducted from 

2012-2015. White-eyed gull colonies were small or absent on several islands with human 

developments (Habib 2017). However, white-eyed gull individuals have been observed 

foraging in dumpsters from tourism development during the breeding season (Habib 

2017).  

 

According to Jennings (2010), the white-eyed gulls had rarely been observed even 

several hundred meters inshore, but the development of dumpsters at the newly 

developed Construction Village Housing at The Red Sea Project site have attracted 

dozens of white-eyed gull adults during the 2021 breeding season, despite the dump site 

being over several hundred meters inland (Personal observations August 2021). This 

behavior is consistent with white-eyed gulls in Egypt becoming reliant on tourism dump 

sites (Habib 2017) and can be predicted to happen to colonies in Al Wajh. The white-

eyed gull is known to be a pelagic feeder frequently observed collecting discards of 

fishing vessels (Jennings 2010). It is unknown how the white-eyed gulls will respond to 

the restriction of fishing vessels in the Special Economic Zone (SEZ), and whether it will 
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encourage more natural methods of foraging or enhance the breeding adults’ reliance on 

dumpsters and other modified habitat. 

 

4.4 Current status 

The white-eyed gull is a regional endemic and critically dependent on scattered 

island habitats, many of which are under anthropogenic pressure (PERSGA 2003, Semere 

et al. 2008). Given these traits, it may seem surprising that the species is also currently 

listed as Least Concern by the International Union for Conservation of Nature (IUCN 

2022). The current classification is based on limited data, some of which is called into 

question by the results presented here. Despite predictions of future population declines 

(PERSGA 2003) based on the species’ isolated breeding range and response to 

disturbance, the white-eyed gull was delisted from Near Threatened in 2018 paraphrasing 

an earlier report (Jennings 2010) that the Arabian population was “probably stable” 

(Symes et al. 2015; Birdlife International 2018).  The delisting and current Least Concern 

determination neglected to consider the white-eyed gulls’ high sensitivity to breeding 

disturbance, which limits the area of suitable habitat throughout their range, nor did it 

account for the extensive ongoing and planned developments threatening key breeding 

sites.  

 

The main criteria for listing a species on the IUCN Red List are range size, 

population size, and population trend (BirdLife International 2022). The white-eyed gull 

has a listed range size of 406,000 km, but this includes the entire Red Sea and Gulf of 

Aden and does not account for the species’ limited critical breeding habitat (a factor that 
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has been considered in other regionally endemic island-dependent species). The 

population size of the white-eyed gull individuals was last estimated in reports from 2003 

(all countries except Eritrea) and 2008 (Eritrea), yielding a total of 35,800-37,800 

(PERSGA 2003, Semere et al. 2008). More recent global population estimates for the 

white-eyed gull are not available, so the current population trend remains unknown.  

 

4.5 Breeding behavior and response to disturbance 

White-eyed gulls breeding behavior is not conducive to human interaction, as they 

display an aggressive mobbing behavior to perceived threats on their colonies. While 

adults mob the intruder and alert their colony with repeated vocalizations, their nests are 

often left unguarded (Jennings 2010). This defense mechanism may be successful on 

islands with an absence of natural ground-based predators, where distracting intruders 

from their camouflaged ground nests was an effective strategy; but in the constant state of 

alert in proximity to humans, the eggs are subjected to exposure to intense heat, and 

occasionally, to opportunistic feeders such as the sooty gull (Jennings 2010). This 

behavior may contribute to the habitat selection of the white-eyed gull on islands far from 

human habitation. In addition to direct human disturbance, ground nests are vulnerable to 

introduced predators (Caut et al. 2008). The presence of various species of introduced 

rats and mice has been recorded with targeted efforts at select islands in the Al Wajh 

archipelago. The results of this study indicate that colonies have become condensed on 

areas with presumably higher quality nesting habitat, even prior to development. There 

are seemingly advantages of safety in numbers that outweigh intraspecific competition, at 

least to a certain point. The densities of colonies and sub-colonies should be correlated 
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with breeding success in future studies to confirm this. The intergenerational shift in 

distribution could be indicative of enhanced threats leading to habitat degradation and 

eventual colony abandonment. The formation of mega-colonies on islands (>25% of total 

pairs) in the Al Wajh archipelago resembles spatial patterns in Eritrea and Egypt, where 

anthropogenic pressures have been recorded throughout the breeding habitat (Semere et 

al. 2008; Habib 2017). 

  

Like many seabird species, white-eyed gull adults may be loyal to their breeding 

colonies due to the energetic costs associated with finding and colonizing new areas 

(Naves et al. 2006). Preliminary findings from this study suggest that breeding white-

eyed gulls display intragenerational site fidelity in the Al Wajh archipelago. In the eastern 

lobe of Sheybarah South, an unpublished transect survey located a colony in June of 

2018. In 2021, despite development on the eastern lobe, white-eyed gulls were nesting in 

a high-density sub-colony in the remaining suitable habitat. The density may reflect the 

reduction in habitat on the eastern lobe condensing the available area. The gulls 

successfully hatched chicks at this site 22 days after hatching was first observed on 

Sheybarah South, which may be considered a success; however, the lateness could cause 

survivability issues for the young, leading to lower fledging rates of the colony and 

eventual population declines. Displacement due to rapid habitat modification could also 

lead to intraspecific competition, with implications on breeding success.  

 

4.6 Future research efforts 

Future studies will investigate population demographics by ringing white-eyed 

gull chicks and adults with color-patterned rings designated by colony. The information 



31 

 

collected will be useful to determine correlation between nest dispersal and age 

demographics. In addition to ringing of fledglings, hatching success should also be 

monitored through the deployment of nest cameras. Drone surveys should be conducted 

at the end of the season to locate and count the number of large chicks just prior to 

fledging in colonies.  

 

4.7 Management recommendations and outlook  

Even if The Red Sea Project is successful in its mission to maintain net ecological 

neutrality, the costs and benefits of the development are unlikely to be evenly distributed 

among species. Put simply, some species will win and others will lose. The white-eyed 

gull with its intolerance for human activity and highly specific habitat requirements 

seems destined to lose. This is exacerbated by the species lack of charisma (mobbing 

birds and guano piles on otherwise pristine beaches are not conducive to tourism) which 

limit the economic motivations for conservation action. However, the ecological value of 

the species can provide indirect benefits to tourism by enhancing the resilience of local 

the ecosystem. Minerals and nutrients from seabird guano are beneficial for mixotrophic 

corals (Thibault et al. 2022), and the biomass of herbivorous fish in coral reefs 

surrounding healthy seabird colonies were enhanced by 48% when compared to similar 

systems with introduced rats (Graham et al. 2018). At the Al Wajh archipelago, the 

benefits from healthy seabird populations could help offset the negative effects of 

development induced stressors on coral reefs and other key habitats. 
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If The Red Sea Project can coexist with such a difficult species such as the white-

eyed gull, it can probably manage other, more charismatic fauna. The baseline census 

presented here should be viewed as a first step in understanding the population dynamics 

of the white-eyed gull and predicting their response to enhanced anthropogenic change in 

the Al Wajh archipelago. Repeated censuses are planned for the next three seasons to 

monitor the nest distribution, breeding success, foraging patterns, and movement 

throughout their range. The presence/absence of predator species will also be identified 

on all islands with priority given to sites holding significant portions of the 

metapopulation and not facing development (Sheybarah North, Jizaya, and Attaweel). If 

the right management actions are taken in a short timeframe, the white-eyed gull may be 

able to maintain a stable population within the Al Wajh lagoon.  
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