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THE UNITED ARAB EMIRATES IS A RELATIVELY SMALL COUNTRY and, to the

outsider at least, appears to be little more than a collection of barren

deserts and mountains, bordered by shallow seas. Yet its territory, 

both terrestrial and marine, is of enormous scientific interest.

Its geology, best known for extensive reserves of sub-surface

hydrocarbons, has much to tell us about the way in which the

Arabian Peninsula was formed and contains fossils from several

periods, in some cases representing the best exposures of such

fossils to be found anywhere in the world.

Its terrestrial flora and fauna display remarkable adaptations that

permit them to survive amid the harsh and forbidding landscape, while

offshore, both in the Arabian Gulf and in the Gulf of Oman, there is a

variety of marine life that has much to offer the dedicated researcher.

Lying at the junction of three biogeographical zones, the biodiversity

of the UAE is not only considerable but is also of international importance, although it

lacks the abundance of species to be found in regions where climate is less harsh.

The first recorded scientific observations of the geology, flora and fauna of the UAE go

back over a century and a half. Over the course of the nearly three and a half decades

since the UAE was established, the pace of scientific research has grown dramatically –

in line with the country’s progress in other fields. Many species new to science have

been found, and knowledge has been gained that is of global significance.

This book provides an overview of the knowledge that has so far been amassed on the

country’s geology, palaeontology, natural history and environment. It represents, at the

same time, a celebration of the dedication shown by the professional scientists and others,

who have devoted so much effort to its collection and interpretation. It will, I hope,

provide an absorbing and illuminating insight into the country.

Through bodies such as the Environment Agency – Abu Dhabi (EA–AD), formerly the

Environmental Research and Wildlife Development Agency (ERWDA), the Government of

the UAE is demonstrating its commitment to the study and conservation of the country’s

environment and its biodiversity.

The UAE’s former President, His Highness Sheikh Zayed bin Sultan Al Nahyan, was

quoted as stating that: ‘A people that knows not its past has neither present nor future.’ 

If we are to fully understand our past, we must understand the nature of the land and

seas in which our ancestors lived, and if we are to fulfil properly our responsibility to

provide for future generations, we must hand on to them the environment, flora and

fauna of which we are today merely the custodians.

This book will, I believe, make an important contribution to that process and will, at

the same time, help to introduce to others something about the country of which we are

so proud.

Hamdan bin Zayed Al Nahyan
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At the same time, however, it has another purpose – as a handbook of what

we already know that can, at the same time, be used as a guidebook on what

needs to be done. After all, the conservation of our environment and wildlife is

a topic that concerns all of us, not merely those who are directly engaged in

scientific study.

Conservation is now widely recognised as one of the major issues facing

mankind. Only through sustainable utilisation of natural resources can man

hope to continue to co-exist on this planet, where habitats are being degraded

on a daily basis, and where species of flora and fauna are becoming extinct 

at an ever-increasing rate. 

The Government of the UAE has adopted the conservation of the

environment and wildlife as a key aspect of its strategy. Through bodies such

as EA–AD and EPAA at the level of individual emirates, and the Federal

Environmental Agency at a national level, this strategy is being implemented,

supported by a wide range of legislation. 

At the same time, however, in a country that is developing as fast as the

UAE, the task of conservation and protection is always a matter of urgency,

while the passage of legislation, although important, is only a precursor to the

lengthy, complicated and continuing process of ensuring its implementation. 

Through the data contained in this book, government policy-makers and

others concerned with conservation, such as non-governmental organisations,

will be able more easily to identify the challenges, such as those of habitat

degradation or rapid industrial development, and then work to devise and

implement the necessary course of action.

The process of scientific research is, of course, never complete. During the process of

writing the material for this book, new discoveries have been made, and further information

has been identified on the diversity of the wildlife of the Emirates, past and present. Thus

at the beginning of August 2005, the presence of the honey badger or ratel was first

confirmed in the UAE, when three animals, two live and one dead, were found near

Ruwais. That such a large animal can avoid detection for so long is an indication of how

much more work remains to be done on UAE fauna.

Sadly, two of the contributors have died since submitting their material. Peter Whybrow,

one of the founders of UAE palaeontology and chief author of the fossils chapter, was a

professional scientist of high standing. Edward Wiltshire, co-author of the provisional

checklist of UAE macroheterocera (the larger moths), spent 40 years as a British diplomat,

first serving in the Arab world in 1932. In his spare time and after his retirement, continuing

to work until his death at the age of 94, he earned a well-justified reputation as one of the

region’s top entomologists, an example, par excellence, of the role that the interested and

talented ‘amateur’ can play. The contributions of both of them to our knowledge of the

natural history of the Emirates – past and present – are gratefully acknowledged.

In this volume, it is our intention to provide a detailed overview that will stand the test

of time as an introduction, a handbook, and as a guide for those researchers yet to come.

If it meets those tests, we will all be satisfied with the results of our efforts. 

Mohammed Al Bowardi

Managing Director,

Environment Agency – Abu Dhabi
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THE GEOLOGY, PALAEONTOLOGY, HABITATS, flora and fauna of the UAE, both of its

land areas and of the adjacent seas, are becoming increasingly recognised by

the global scientific community as being of major importance. Studies of the

land itself, its mountains and deserts, have provided valuable information about

the evolution of the planet over the last 400 or 500 million years. In more recent

geological time, studies of the country’s fossils have shown that the UAE has

much to reveal about life on earth six to eight million years ago, when Arabia

was still connected to Africa, and when the Red Sea had yet to be formed.

Studies of the habitats, flora and fauna that exist today have also shown that the

UAE has a lot to contribute to the broader sum of scientific knowledge. Our seas

contain some of the most extensive seagrass beds in the world, home to globally

endangered species of animals such as turtles and the dugong. In our mountains,

plants and animals are still to be found that display remarkable evidence of their

ability to adapt to changing climates and increasing aridity over many thousands

of years. Several million birds a year pass through our skies on their migration

from the heart of Asia southwards to Africa, or eastwards to India and beyond.

All of the above topics, and much more, are included in this book, which

seeks to be an accurate, scientifically valid review of the country’s geology,

palaeontology and current environment and wildlife, but which also seeks, at

the same time, to present the data in a way that will be comprehensible to the

general reader as well as to the specialist. Through this, we hope that it will

disseminate the information more widely, outside of the scientific community

to the broader public, both in the UAE and elsewhere.

The authors who have contributed the chapters that follow come from a wide range of

disciplines, and are also of a wide variety of nationalities – evidence in itself of the way in

which the UAE has been able to attract the interest of the international scientific community.

All have a high reputation in their particular field and many have experience of studying

the country that goes back 20, 30, or even 40 years. At the same time, all are engaged in

current research, continuing to delve yet deeper into their particular areas of study.

The institutions with which the contributors are, or have been, involved are also of some

significance. Among them are represented bodies with a global reputation, such as Yale

University, Britain’s Natural History Museum and Imperial College, London, as well as local

UAE bodies, such as the Environment Agency – Abu Dhabi (EA–AD), formerly the

Environmental Research and Wildlife Development Agency (ERWDA), of Abu Dhabi,

which is proud to be associated with the publication, and the Environment and Protected

Areas Authority (EPAA) of Sharjah. This combination of international and local expertise is a

factor that has always been present in scientific research in the Emirates, and is something

that has contributed substantially to the success of the work that has been undertaken.

Finally, it should be noted that while some of the contributors are professional full-time

scientists and research workers, others are dedicated amateurs who, through their own

studies, have become experts in a particular field, earning reputations that are on a par

with their professional colleagues. This too is a feature of scientific research in the Emirates.

In a country where research began only in the last few decades, there is much still to be

done, and there is a role both for the professional and for the dedicated amateur.

This book, then, presents an overview of the current state of knowledge about the

geology, palaeontology and environment and wildlife of the UAE. In itself, this will prove,

we hope, of interest both to specialists and to the general reader.

INTRODUCTION
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SINCE THE FIRST EVIDENCE OF MAN’S PRESENCE, over 7,500 years ago, in the area
of land and sea that now comprises the United Arab Emirates, the people
of the country have had a close relationship with the environment, and with
the natural flora and fauna that exist within it. Without such a relationship,
the ancestors of the people of the UAE today would scarcely have been
able to survive in what was always a harsh climate, even if, until around
4,000 years ago, it was certainly somewhat less arid than it is today.

Archaeological excavations have produced evidence, for example, of the UAE’s early

inhabitants utilising a wide range of the country’s natural flora and fauna, from the wood

of the mangrove Avicennia marina and date palm Phoenix dactylifera (Beech and Shepherd

2001) to wildlife both onshore, such as the Arabian oryx Oryx leucoryx and the gazelle

Gazella sp., and offshore, such as the dugong Dugong dugon, molluscs such as the pearl

oyster Pinctada radiata and Terebralia palustris, a large edible gastropod, and fish such as

the grouper (hamour), Epinephelus coioides (Beech and Shepherd, in press). The eggs of

seabirds, such as the lesser-crested tern Sterna bengalensis and sooty gull Larus hemprichii

and of turtle species, as well the young of Socotra cormorant Phalacrocorax nigrogularis,

have also been traditional sources of food, although the fragility of eggshell means that 

it does not often survive in the archaeological or historical records.

The knowledge of what resources existed, and when and where to find them, was crucial

to survival as, indeed, was the ability to recognise what represented a sustainable level

of exploitation. Both are important aspects of the heritage of the people of the Emirates.

If, as the country’s late President, Sheikh Zayed bin Sultan Al Nahyan, has noted, knowledge

of the country’s heritage is an essential component in equipping its people to face the

challenge of the present and the future, then knowledge of the environment – the country’s

habitats – and of its fauna and flora is a key component.

‘We cherish our environment because it is an integral part of our country, our history

and our heritage,’ he stated during his message on the occasion of the UAE’s 1998

Environment Day.

On land and in the sea, our forefathers lived and survived in this environment. They

were able to do so only because they recognised the need to conserve it, to take from it

only what they needed to live, and to preserve it for succeeding generations. With God’s

will, we shall continue to protect our environment and wildlife, as did our forefathers

before us. It is a duty and, if we fail, our children, rightly, will reproach us for

squandering an essential part of their inheritance, and of our heritage.

(Al Abed and Vine 2000: 14)

There is, however, a considerable difference between the understanding of nature, in its

broadest sense, by a people who need that knowledge for their very survival, and the

detailed scientific study of geology, habitats, flora and fauna. Over the course of the last

few decades, as the process of scientific study has got under way in the Emirates, it has

become clear that scientists and those UAE citizens who are attuned to and conscious of

their environment and wildlife have much to learn from each other. It has become

apparent also that not only is conservation of the environment and wildlife a matter that

concerns all, but also is one in which both professionals and amateurs in the various

fields of science, whether resident or visitors, each have their own roles to play.

The UAE is still a young country. Created only in 1971, as a federation of the seven

emirates, it has since then embarked on an extensive programme of development that
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Among the wide range of natural resources
utilised by early inhabitants of the UAE are
Arabian oryx Oryx leucoryx, the date palm
Phoenix dactylifera and the eggs of various sea
turtle species.
BACKGROUND PHOTO: Dawn over the dunes



collected extensively in the Arabian Gulf, including the waters of the Emirates, but published

nothing at all until 1958. Another collector, Ronald Codrai, local representative for the Iraq

Petroleum Company, owners of what was to become the Abu Dhabi Company for Onshore

Oil Operations (ADCO), sent marine mollusc shells to the scientist F. Haas, who published

them in the specialist journal Nautilus in 1954 (Haas 1954: 46–49).

Information in the scientific literature on the UAE’s bird life was even scarcer. A possible

nesting, in the 1920s, by barn swallows Hirundo rustica on the UAE island of Greater Tunb,

was mentioned by Lt Col Sir Arnold Wilson, a British Political Resident in the Gulf (Wilson

1927). Ten years on, only another single reference has been uncovered, that concerning a

white stork Ciconia ciconia ringed in the Baltic city of Konisgberg in June 1936 and found

dead in the Al Ain area in September of the same year (Warr 1981: 6). A few years later,

in 1944, D.F. Vesey-Fitzgerald collected a specimen of the Dhofar toad Bufo dhufarensis

in the Al Ain area, apparently the first scientific record of an amphibian from the UAE

(Balletto et al. 1985: 336).

After the Second World War, the Emirates gradually opened up to the outside world as

a result of the beginning of oil exploration, and more Europeans visited the inland regions,

either on oil company business, or for other reasons. Among these was Sir Wilfred

Thesiger, who explored much of southern Arabia in connection with his work for the

Anti-Desert Locust Unit. Spending a few days on and around Jebel Hafit, Thesiger was

the first westerner to record the presence of the Arabian tahr in the area, and also the

first European to see a live specimen, it having originally been described from two skins

and skulls purchased by Dr Jayakar in Muscat in 1892 (Thesiger 1983: 274). He also

referred to the presence of wolves and hyaenas on the mountain, and noted that a leopard

had been seen there several years earlier, but ‘I noticed few birds other than the vultures

(probably mainly Egyptian vulture Neophron percnopterus) wheeling over the precipices

and an infrequent falcon; I saw no raven’ (Thesiger 1950).

In a subsequent paper following a third journey in 1948–49, Thesiger recorded the

presence of what he described as tawny eagles, probably of the race now described as a

separate species, the steppe eagle Aquila nipalensis, in the Al Khatam area. He also refers

to the presence of the red fox Vulpes vulpes at Jebel Hafit and probable Rüppell’s fox

Vulpes rüppelli in the sands of Rabbadh and Qusaihwira in south-east Abu Dhabi

(Thesiger 1950: 137–168).

He collected a large number of insects, including

the first specimens from Al Ain (Gillett and Gillett,

this volume) and also collected plants for London’s

Natural History Museum, publishing a list of flora

(Thesiger 1949) although no catalogue of his

collections is as yet available in the UAE.

In an introduction to a recent edition of his

best-known work, Arabian Sands, Thesiger wrote:

I went to Southern Arabia only just in time.

Others will go there to study geology,

archaeology, the birds, the plants, the animals,

even to study the Arabs themselves; but they will

move about in cars and will keep in touch with

the outside world by wireless. They will bring

back results far more interesting than mine, but

they will never know the spirit of the land, nor

the greatness of the Arabs.
(Thesiger 1994: 13)

has changed the face of the country. With the organisational challenges posed by rapid

population growth and the necessity of building an infrastructure to match, it is not

surprising that it has only been in the last decade or so that Government has devoted

substantial attention to the issue of scientific research into the UAE’s environment and its

flora and fauna. While research is now well under way, as is evident from the chapters

that follow, today’s researchers, whether UAE citizens, other residents or specialist foreign

visitors, owe much to the groundwork laid over the course of the 150 years or so that

preceded the recent initiation of detailed and systematic research. Until recently, virtually

all the information collected was published overseas, and much early information has 

yet to be traced and incorporated into the UAE’s own expanding scientific databases.

The earliest scientific records from what now makes up the UAE, resulted from the

collection of data, records and specimens by enthusiastic part-time naturalists who were

based in the region, and from the efforts of visiting scientists. Early written data about

the country’s natural history can be found in notes penned by various officials who

visited the region. Captain Atkins Hamerton, for example, the first European known to

have visited the area of the Al Ain oasis, in 1840, noted that:

The Brymee dates are considered superior to any produced in the province of Oman.

Wheat grown in the valley is of a fine description, but does not appear to be much

cultivated. Fruit, such as oranges and lemons, grapes, figs, mangoes, olives and

pomegranates, grow in great perfection. Coffee, too, was formerly cultivated on the hill

Hafeet, but . . . its growth has been abandoned.

(Kemball 1845: 117)

Lt Col S.B. Miles, British Political Agent and Consul in Muscat, who travelled extensively

in parts of southern Arabia between 1872 and 1886, visiting the Al Ain oasis in 1875,

referred, in a posthumously published book, to the presence of Arabian oryx Oryx leucoryx,

the cape hare Lepus capensis and gazelle Gazella sp., in the desert areas of Abu Dhabi

(Miles 1919: 439). The type specimen of one of Arabia’s lizards, the short-nosed lizard

Mesalina brevirostris Blanford 1874, was also collected from one of the UAE’s Tunb islands

around this time, representing the first formal scientific description yet traced of an animal

from the Emirates.

The Bombay Natural History Museum and the British Natural History Museum in London

still have specimens of birds and other animals collected by Surgeon Major A.S.G. Jayakar

of the Indian Army, who lived in Muscat from 1885 to 1891,

and was the first person to make known to science the

Arabian tahr Hemitragus jayakari, an endangered goat-like

animal which can still be found in the higher parts of

the Hajar Mountains and on Jebel Hafit, near Al Ain. 

Two species of reptile, one a species of agamid, Agama

jayakari (syn. Trapelus flavimaculatus), and the other a lacertid,

Lacerta jayakari, also commemorate his contribution to study 

of the wildlife of south-eastern Arabia.

J.G. Lorimer, author of the Gazetteer of the Persian Gulf, Oman and

Central Arabia, compiled between 1905 and 1908, recorded a list of fish to 

be found in the waters of the Arabian Gulf, but offered relatively little additional

biological information. As recently as 1954, following an expedition to the Dubai

and Sharjah area by the Peabody Museum at Harvard University, the total list of mollusc

species for the Emirates, then known as the Trucial Coast, only amounted to 64 species

(Biggs 1973). One reason for the paucity of records was that data from fieldwork was

frequently unpublished. Between 1922 and 1935, for example, a British naturalist
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Although the endangered Arabian tahr
Hemitragus jayakari was first made known to
science by Surgeon Major A.S.G. Jayakar of the
Indian Army, it was Sir Wilfred Thesiger who
first recorded this elusive animal’s presence in
the UAE.

The agamid lizard Agama jayakari is one of two
species of reptile that are also named after
Surgeon Major Jayakar.

Sir Wilfred Thesiger noted the presence of both
hyaena (above) and wolf (below) in the Jebel
Hafit area during his exploration of southern
Arabia after the Second World War.



reptiles, later deposited at the California Academy of Sciences, including several previously

undescribed species (Leviton and Anderson 1967: 157–192). Gasperetti continued his

valuable studies in the region until the turn of the century.

In 1970, a former British political agent, Donald Hawley, published a book on the

Trucial States with a short appendix on the country’s flora (Hawley 1970: 296–299).

Further valuable data on birds was collected by F.E. Warr and Major Michael Gallagher

and other colleagues in the British military in 1970 and 1971, while Gallagher and 

E.N. Arnold also collected insects, reptiles, including several previously undescribed

species (Arnold 1972: 111–128).

Studies of the surface geology of the UAE was also undertaken by geologists working for

the oil industry although, naturally, the sub-surface geology was of more interest to them.

While a corpus of scientific data was thus gradually being amassed, it was of little value to

the Emirates itself. Often collected by transient foreign visitors, it remained uncoordinated

and largely unavailable to UAE residents, being published in scientific journals overseas,

stored in museum collections, like that of the Natural History Museum in London, held 

in confidential oil company archives or simply remaining in the personal papers of those

who had carried out the work. It is probable that much has yet to come to light. 

Indeed, it was not until research for this volume was being undertaken that it was

recognised locally that a particular species of crab, Portunus arabicus, was first described

(as Neptunus [Hellenus] arabicus) in 1906 from a specimen collected by a Belgian-French

scientific expedition off the UAE’s western island of Arzanah in 1901 (Nobili 1906).

Moreover, whilst much knowledge existed among the country’s citizens, most of this

remained unpublished, communicated orally between those for whom the information

was of direct practical value. Fishermen and hunters, for example, had detailed knowledge

of a wide range of information on natural history, such as what species of birds or mammals

could be expected to be seen, where they bred, when particular species of fish, turtles or

dolphins could be found and so on. Even so, it was rarely shared with scientists and

expatriate enthusiasts.

As the country began to develop, first slowly and then with increasing rapidity, however,

the number of expatriate residents began to grow too, many working in the oil industry or,

prior to the formation of the UAE, as British military officers, seconded or on postings.

Among them were keen amateur naturalists, who began to make scientific recordings 

of wildlife, leading at quite an early stage to production of a UAE Bird List. By 1973 the

number of bird species recorded on Abu Dhabi Island had reached 134. Thirty years on,

in 2003, it was over 325.

Communicating their interest, both among themselves and to the general public, a

small group of pioneers, including J.N.B. ‘Bish’ Brown, an oil company employee who

had been involved in the setting-up of a natural history group in Kuwait in the early

1950s, and Major John Stewart-Smith, a pilot with the UAE Armed Forces, established 

the Abu Dhabi-based Emirates Natural History Group (ENHG), at the end of 1976. 

The aims of the Group were ‘to encourage and assist its members in the study and

appreciation of the natural history of Abu Dhabi, the United Arab Emirates, the Middle

East and the world at large.’ These objectives were pursued in three distinct but related

ways, through public meetings, through the production of a thrice-yearly duplicated

Bulletin, and through encouraging members and others to get out and about in the country

to make recordings of anything they saw.

Group Recorders were appointed for different areas of natural history, and the

uniqueness and quality of the data they collected helped to forge strong links with overseas

academic institutions such as Britain’s Royal Botanic Gardens at Kew and Edinburgh and

the Natural History Museum in London.

By the late 1940s, as the oil industry began

to grow, the oil companies displayed a

greater interest in the geology of the

country, calling upon scientists for

assistance. They also provided facilities 

for visiting scientists and naturalists. 

The naturalist, D.F. Vesey-Fitzgerald, for

example, undertook several surveys of

wildlife in the deserts of Abu Dhabi and

also collected many insects, as did

another eminent visitor, George Popov

(Gillett and Gillett, this volume).

A leading British specialist on the

mammals of Arabia, David Harrison,

visited the UAE in 1953 and 1954, 

also collecting birds. He recalled many

years later how he had obtained the type specimen of a subspecies of bat, Taphozous

nudiventris zayidi, the Zayed’s sheath-tailed bat, in Al Ain – it being shot for him by

President Sheikh Zayed while they were dining (Hellyer 2001).

A team of geologists and geomorphologists from Imperial College, London, visited Abu

Dhabi on several occasions between 1961 and 1965 to study the coastal sabkha salt flats,

inter-tidal flats and shallow inshore waters and coral banks. They also used the opportunity

to collect molluscs, obtaining and subsequently publishing a list of 198 species, of which

5 were new to science (Biggs 1973). The team’s leader and colleagues also wrote a

number of papers on the geology of Abu Dhabi’s sabkhas, though they attracted little

attention outside geological circles (Evans et al. 1964: 759–761 and also this vol.).

Again, with assistance from the local oil industry, a leading British ornithologist, 

P.A.D. Hollom, visited Abu Dhabi and Dubai in 1965, putting together a preliminary bird

list for the country and, inter alia, also noting that the house sparrow Passer domesticus

had not yet appeared in Abu Dhabi, where today it is an abundant resident, although he

did see them in Sharjah.

During the 1960s and early 1970s, further scientific missions visited, usually in

collaboration with the oil industry. A number of first confirmed sightings of mammal and

other species date from this time. A caracal, Caracal caracal, recorded by Harrison near

Sweihan in 1968, remains the only confirmed record of this endangered member of the

cat family from the heart of the UAE desert, and provides plausible evidence of the

recent contraction of its range to the fastnesses of the mountains and mountain flanks. 

Amateur collectors played an important role. In 1964, for example, John Gasperetti, 

a site engineer on a road construction project in Abu Dhabi, made a major collection of
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The type specimen of a subspecies of
Taphozous nudiventris, known as Zayed’s
sheath-tailed bat, was collected in the 1950s by
David Harrison, a leading British specialist on
Arabian mammals.

The observations of keen amateur naturalists
contributed to the scientific recording of UAE
bird species, resulting in a UAE Bird List which
increased from 134 species recorded on Abu
Dhabi Island by 1973 to over 325 by 2005.

A team of geologists and geomorphologists
from Imperial College, London, visited Abu
Dhabi on several occasions between 1961 and
1965 to study the sabkha salt flats (below)
intertidal flats and shallow inshore waters and
coral banks.



Many ENHG members worked for Abu Dhabi’s oil companies, in particular ADMA-OPCO,

which also provided a variety of support, the beginnings of a relationship between the

oil sector and environmental issues that has continued to flourish.

Other members included foreign diplomats stationed in Abu Dhabi during the late 1970s,

such as Anthony and Patsy Harris and Giles Roche. Harris made further contributions in

the 1990s as British Ambassador, while another envoy, Willem Dolleman, from Holland,

contributed extensively to bird records in the 1980s.

There were also signs of a growing interest among UAE nationals in the conservation of

the country’s wildlife, stimulated by the late President of the UAE and Ruler of Abu Dhabi,

Sheikh Zayed bin Sultan Al Nahyan.

Recognition of the danger of over-exploitation of the country’s wildlife had begun to

take root many years before. Thus, in 1958, the declining numbers of gazelles was

discussed at a meeting of the Trucial States Council, a forum for the country’s rulers that

preceded today’s Supreme Council of Rulers, and agreement was reached on a five-year

hunting ban (Hawley, pers. comm.).

A concerted approach to wildlife conservation in the country, however, was to wait until

initiatives were taken by Sheikh Zayed in the 1960s. Brought up in the ways of his Bedouin

forefathers, Sheikh Zayed learned to shoot by the time he was 12, and to hunt with falcons

by the time he was 16. By the age of 25, however, he had stopped shooting, and in the

decades that followed he confined himself to falconry. In his book Falconry as a Sport:

Our Arab Heritage, he explained the reasons for his change of heart:

One day I set out on a hunting expedition in open country. My game was a large herd

of gazelle spread over a wide area. I followed them and began shooting. Three hours

later, I stopped to count my bag, and found I had shot fourteen gazelle. I pondered over

this a long time. I realised that hunting with a gun was no more than an outright attack

on animals and a cause of their rapid extinction. I changed my mind, and decided to

restrict myself to falconry only.

(Al Nahyan 1977: 8)

Intimately attuned to the local environment and wildlife, Sheikh Zayed also long extended

support to visiting scientists, his collection of the type specimen of Zayed’s sheath-tailed

bat for David Harrison in the early 1950s being one of many examples.

By the early 1960s, when he was Ruler’s Representative in the Eastern Region of Abu

Dhabi, based in Al Ain, Sheikh Zayed realised that hunting was threatening to wipe out

the last few remaining Arabian oryx in the desert, and arranged for four animals to be

captured and brought to him in Al Ain. To house them, he ordered the setting aside of

an area for the country’s first zoo, which now, over 30 years later, is the largest in the

Middle East. Over 1,000 oryx can presently be found both in the zoo and in private

collections within the Emirates, nearly all having descended from the original quartet

taken from the wild at the eleventh hour. Teams of rangers were also sent into the desert,

to discourage hunting of other wildlife.

As with many of those who hunt, by whatever means, Sheikh Zayed was keenly

interested in the preservation of wildlife. In 1976, combining his interests, he arranged for

the first-ever International Conference on Falconry and Conservation to be held in Abu

Dhabi, attended by falconers, natural historians and conservationists from throughout the

region, as well as from Europe, the United States and other countries. One by-product of

the conference was the issuing of a formal law banning hunting in the territory of Abu

Dhabi, the forerunner of more extensive legislation on a federal level in subsequent years.

The late 1970s and early 1980s saw an explosive growth of interest in the country’s

natural history. A first full UAE Bird List was compiled, initially being maintained by the

Ornithological Society of the Middle East in London, with additions being made annually.
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The mid-1980s saw the beginning of a programme of publication of research undertaken

by resident expatriate professional scientists and well-qualified amateurs. At the Emirates

University, for example, botanical studies carried out by Professor A.A. Ghonaimy on the

flora of the Al Ain region, led to the production of the first book on the country’s flora

(Ghonaimy 1985). This was followed by the first detailed illustrated checklist of the flora

of the whole country, written by Rob Western with the assistance of the Royal Botanic

Gardens in Edinburgh (Western 1989). In the Foreword to Western’s book, Sheikh Nahyan

acknowledged the importance of the role played by keen amateur naturalists:

The Emirates University has made a point of encouraging original research on the

country. If we of the Emirates do not study ourselves and our land, we cannot expect

others to do it for us. The long story of historical and scientific research, however, has

always shown that it is not merely the full-time academic who contributed to the

expanding of the frontiers of knowledge. There has always been, and there will always

be, a place for the talented and dedicated amateur.

A decade later, on the occasion of the UAE’s first Environment Day in February 1998, 

as already quoted, President Sheikh Zayed returned to the same theme, stressing that 

the responsibility for conservation of the environment and wildlife lay not only with

government, but also with each of the country’s residents, citizens or expatriates.

Also, other research commenced into some of the country’s endangered animals. In 1985,

for example, a captive breeding programme for the Gordon’s wildcat Felis sylvestris gordoni,

the first such programme anywhere in the world, was established by Christian Gross and

Marijcke Jongbloed, with the collaboration of Dubai Zoo. Associated research into the status

of two other endangered cats, the caracal lynx Caracal caracal schmitzi, and the Arabian

leopard Panthera pardus nimr led eventually to the formation of the Arabian Leopard Trust, a

voluntary group dedicated to promoting environmental awareness. The Trust was given

official status by the Ruler of Sharjah, Dr Sheikh Sultan bin Mohammed Al Qasimi in 1994.

This was followed, in 1995, by the establishment of the Sharjah Natural History Museum

and Desert Park, the first public museum in the country dedicated to natural history.

Now associated with the Park is the Breeding Centre for Endangered Arabian Wildlife,

whose collections include almost every major terrestrial Arabian mammal and reptile,

and latterly many of its freshwater fish too, and which has emerged in recent years as

the world leader in captive breeding of the Arabian leopard.

As local institutions began to emerge, so too did local publication of the results of research.

Increasing confidence and skills among the UAE’s resident expatriate birdwatchers

resulted in them taking over upkeep of the official UAE Bird List. An Emirates Bird Records

Committee was set up, adopting the same strict rules for assessing descriptions of rare

birds as those used elsewhere. Ornithology in the Emirates has now attained recognised

international standards, with over 420 species now admitted to the national list.

In 1991, the Emirates Natural History Group launched Tribulus, a biannual journal, to

replace its Bulletin. With papers subjected to a formal scientific refereeing process, it has

consistently attracted contributions throughout its 15 years of publication, not only from

serious amateur enthusiasts, but also from professional scientists, ranging from

veterinary surgeons to archaeologists, palaeontologists, botanists, entomologists,

ornithologists and others. It remains the only regular scientific journal to be

published in any language on the archaeology and natural history of the

Emirates, and is a major source of reference material on the country’s

history and natural history, as is shown by the numerous citations in

the bibliographical section of this book. Publication of the journal is

made possible through financial support provided by a number of

major companies operating in Abu Dhabi.

Work by ENHG members extended the knowledge of reptiles and

plants, whilst other work included extensive studies of bees and

wasps, carried out by Giles Roche and Ian Hamer, leading to the

discovery, in the 1980s, of several species that were new to

science (Hamer 1982; 1986; 1988). Among others also active

were J.N. ‘Bish’ Brown, Chris Furley and Rob Western, the latter

completing a quarter of a century’s involvement in the study of

the UAE’s natural history in 2003 (Jongbloed et al. 2003).

The ENHG Bulletin carried articles on a wide range of topics,

from plants to insects, fish to marine mammals, and birds to

archaeology. In 1979, a branch of the ENHG was established in

Al Ain, while in 1984 a Dubai Natural History Group was also

formed. Increasingly, Group members linked up with scientists, 

and articles in the ENHG Bulletin, and later The Gazelle,

newsletter of the Dubai group, gained in academic stature. 

The establishment in 1977 of the Emirates University, based in 

Al Ain, also provided an important boost for research.

At a government level too, interest in the study and protection

of the country’s environment continued to develop. In 1983, 

for example, a federal law on hunting, Law No. 9/1983, was issued

banning the hunting of, or the collection of, the eggs of all wild

birds, with the exception of cormorants, which were perceived

by the fishing community as posing a threat to their livelihood.

The law also banned the hunting of gazelles, hares, ‘seacow’

(dugong) and the spiny-tailed agamid Uromastyx microlepis (the

large dhub lizard) (Anon 1991). Though implementation of the law

proved difficult, particularly in more remote areas, it represented

a major step forward in the creation of a legal framework of

protection. Further ministerial decrees from the Ministry of

Agriculture and Fisheries also provided protection for turtles and

for dugongs, although once again implementation was difficult.

In 1988, the Chancellor of the University, Sheikh Nahyan bin

Mubarak Al Nahyan, (later to become Minister of Education and also, since 1986, 

the ENHG Patron), drew the attention of President Sheikh Zayed to the importance of the

mangrove forest to the immediate east of Abu Dhabi Island, as a refuge for birds as well

as for a variety of breeding fish. The President responded by immediately declaring the

area a nature reserve, and by ordering the preservation of the mangroves and their

surrounding habitat.

Similar approaches by the Dubai Natural History Group, aided by a 1987 study of

wintering wader birds, also led to the designation of Dubai Creek (Khor Dubai) as a wildlife

sanctuary, at the initiative of Sheikh Mohammed bin Rashid Al Maktoum, Crown Prince

of Dubai and UAE Defence Minister.

In the early 1980s, Sheikh Zayed created a private wildlife park on the offshore island

of Sir Bani Yas. A major focus of this project was on the breeding, in a predator-free

environment, of endangered local species, such as the Arabian oryx Oryx leucoryx,

the sand gazelle Gazella subgutturosa and the Arabian gazelle G. gazella. As stocks

increased to healthy levels, a programme of release into large protected areas in the

deserts of western Abu Dhabi was initiated. In addition to Al Ain Zoo, which logged up

considerable successes in captive breeding of endangered Arabian species, other private

collections were also established.
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In 1983, a federal law banned the hunting of the
large spiny-tailed lizard Uromastyx aegyptia
microlepis.

The first book on the UAE flora was produced in
1985, based on the botanical studies of the Al Ain
region carried out by Professor A.A. Ghonaimy
at the Emirates University.

The Arabian leopard Panthera pardus nimr is
the subject of a successful captive breeding
programme at the Breeding Centre for
Endangered Arabian Wildlife in Sharjah.



Commercial sponsorship of scientific research has been a continuing theme of the

study of the UAE’s past and present environments. Thus, in 1988, the Abu Dhabi National

Oil Company (ADNOC) and the Abu Dhabi Company for Onshore Oil Operations (ADCO),

continued the tradition of oil company involvement by funding palaeontological research,

undertaken by scientists from the Natural History Museum of London and Yale University,

into the Miocene outcrops in Abu Dhabi’s Western Region. This work led, as described

elsewhere in this book, to the discovery of the most significant deposits in the world of late

Miocene terrestrial fossils. While this research came to an end in 1994, it was followed by 

a five-year programme of marine research funded by both companies, while in 2001,

another member of the ADNOC Group, Takreer, funded a resumption of palaeontological

research, undertaken by the Abu Dhabi Islands Archaeological Survey (ADIAS).

Foreign oil companies have played their part. In 1994, for example, Shell made a major

grant to the Desert and Marine Environment Centre of the Emirates University for a study of

the mangroves along the UAE’s coastline, yielding valuable information on the significance

of the mangroves as a spawning ground for commercially-important fish species, as well

as on other aspects of their ecological significance. In subsequent years, Shell has

continued to provide extensive support for a variety of research projects, particularly

related to offshore areas, and including studies of turtles and dugongs, many undertaken

by the Environment Agency – Abu Dhabi (EA–AD) (formerly ERWDA) and has also

sponsored a Birdwatching Guide to the Emirates. BP (formerly British Petroleum) and TOTAL,

as well as local Dolphin Energy, have also provided commercial sponsorship for research

and publication on innumerable occasions.

Also of major importance in recent years has been the introduction by oil and gas

companies of codes of practice that require environmental baseline studies and

environmental impact assessments to be carried out. Work funded by ADCO and ADMA-

OPCO has been of particular value, and data collected during this work is now being

integrated into an emirate-wide Abu Dhabi Environmental Database, being managed by

EA–AD. A number of other Abu Dhabi Government departments have also commissioned

environmental studies as part of development planning, thus helping, albeit incidentally,

to fund further research into the country’s habitats, fauna and flora.

Other support from the commercial sector has been provided by the Union National

Bank, which funded a year-long scientific survey of the cetaceans (whales and dolphins)

of the UAE’s offshore waters, the first such study ever undertaken (Baldwin 1995) and

subsequently supported publication of archaeological research. The results of much of 

the research funded by local and foreign companies can be found throughout this book.

As the programmes of scientific research continued to develop, so too did the

establishment of specialist government-backed structures devoted to environmental issues

and the study and protection of wildlife.

In 1989, the National Avian Research Centre (NARC) was created by Emiri

decree in Abu Dhabi. Chaired by Sheikh Mohammed bin Zayed Al Nahyan,

later Crown Prince of Abu Dhabi and Deputy Supreme Commander of the

UAE Armed Forces, and with a complement of professional ornithologists,

botanists and other scientists, NARC carried out studies of the broader UAE

habitat. A book on the breeding birds of the Emirates, written by NARC’s

staff ornithologist, was published in early 1996, with the support of ADNOC

(Aspinall 1996a) followed by an exhaustive survey of the desert ecology of

Abu Dhabi (Osborne 1996). Besides including much new data, this publication

also included an important review of previously published material,

including much that had been published in journals outside the region 

but was not locally available.

The Federal Environmental Agency (FEA) was established in 1993,

replacing the former Higher Environmental Council, a body within the

Ministry of Health that was primarily concerned with human health issues.

The new Agency, however, was given a much wider remit to protect and

develop the environment within the state and to establish the necessary

plans and policies to protect the environment against the harmful effects

arising from activities inflicting damage to human health, agricultural crops,

land and marine life, and other natural resources (Anon 1993).

In 1996, Abu Dhabi established its Environmental Research and

Wildlife Development Agency (ERWDA), chaired by the then Crown

Prince of Abu Dhabi and now UAE President and Abu Dhabi’s Ruler

Sheikh Khalifa bin Zayed Al Nahyan, with Sheikh Hamdan bin Zayed 

Al Nahyan as Deputy Chairman. This body absorbed the National Avian

Research Centre, and has since also established the specialist Terrestrial

Ecology Research Centre (TERC) and Marine Ecology Research Centre

(MERC), as well as an important department dealing with environmental

education. Under an Abu Dhabi Emiri decree of 1997, ERWDA was

charged not only with responsibility for environmental conservation in

Abu Dhabi, but also with the task of acting as regulatory body within 

the Emirate for matters relating to environmental impact assessments

and granting of permissions for development, as the designated local

authority under federal legislation. In July 2005 ERWDA was renamed the

Environment Agency – Abu Dhabi (EA–AD).

A similar Environment and Protected Areas Authority (EPAA) was also

established in 1998 in Sharjah. This body took over responsibility for the Sharjah

Natural History Museum, and the adjacent Breeding Centre for Endangered Arabian

Wildlife, and now runs annual workshops on the endangered wildlife of the peninsula.

With a structure of federal and local agencies emerging, a more extensive legislative

framework could be established and in 1999, two major federal laws were issued,

covering the protection of the terrestrial and marine environment (Aspinall 2001b).

Whilst amateur enthusiasts still have, and always will have, a valuable role to play, trained

scientists are now taking the lead in important biological and environmental studies. Many

of the researchers are to be found within the relevant agencies and within higher educational

institutions, although, as is evident from the affiliations of many of the authors in this book,

much of the most important research is still being undertaken by individuals outside those

structures, both resident in the UAE and visiting scientists. The natural history groups, now

joined by more recently established organisations such as the Environment Friends Society

and the Emirates Environmental Group (Dubai), have adapted to changing circumstances

and are now focused on educating both their own members and the public at large.

As local non-governmental and governmental organisations began to develop, the UAE

also began during the 1990s to attract interest from international bodies. Working with

local ornithologists, the international NGO BirdLife International produced a book on 

the Important Bird Areas in the Middle East (Evans 1994), including many from the UAE,

while the following year another such NGO, Wetlands International (then IWRB), produced a

wetlands inventory for the Middle East which included all of the country’s key marine

and freshwater sites (Scott 1995).

The World Conservation Union (IUCN), first established links with the country in 1994,

when the ENHG joined. The Arabian Leopard Trust and ERWDA later joined as governmental

agencies, with ERWDA providing offices for the IUCN’s Reintroduction Specialist Group,

while in 2002, the World Wide Fund (WWF) for Nature International, established a local
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Dugongs and turtles are among the species that
have benefited from support provided for
research by various oil companies in the UAE.

The internationally important mangroves along
the UAE coastline have been the subject of
important studies conducted by the Desert and
Marine Environment Centre of Emirates
University thanks to grant aid from Shell.

The houbara bustard Chlamydotis undulata is
one of the bird species under study at the
National Avian Research Centre, which is now
part of the Environment Agency – Abu Dhabi
(EA–AD).



to science, was seen and later collected from a cave system by Pozzan and colleagues,

(Beech, Pozzan and Aspinall, this volume) while, at around the same time, the familiar spiny-

tailed lizard or dhub was actually found to constitute two separate species (Wilms and

Bohme 2000), both of which occur commonly in the UAE, but which, hitherto, had been

identified as the same species. The discovery of clam shrimps in 1999 represented a

completely new order of animals for the UAE (Hornby, this volume). The checklists so

provided for each of the major taxonomic groups are the latest and most complete, 

but will always be out of date by the time they are published. Readers are invited to provide

feedback on these or any other matter they might consider relevant. Please contact either 

of the editors in the first instance.

Another area that requires further research is the impact of invasive, introduced species.

For flora, for example, while the herbaceous and other plants so popular in the cities

of the Emirates are most unlikely ever to gain a foothold away from irrigated areas, 

the mesquite Prosopis juliflora has successfully established itself over much of the country,

out-competing indigenous trees and shrubs such as Acacia tortilis, Lycium shawii and

Haloxylon salicornicum. Indeed, mesquite eradication programmes have now been set in

motion in Abu Dhabi, Dubai and Ra’s al-Khaimah. Among fauna, the western pygmy

blue butterfly Brephidium exilis is unlikely to have an adverse effect. Some other species,

however, are less welcome. Apart from rats Rattus sp., whose accidental introduction

probably dates back thousands of years, the proliferation of feral domestic animals, 

such as cats and dogs, and spread of introduced birds needs to be monitored carefully,

so that any potential impact on native species can be assessed and rectified if possible.

Indian house crow Corvus spendens may have arrived naturally, although it was more

probably a ship-borne stowaway, and is already giving cause for concern in coastal

districts, especially in the Northern Emirates, threatening the native breeding avifauna.

Apart from possible reduction or losses to the regional biodiversity, economic losses can

result. In the latter instance, rose-ringed parakeet Psittacula krameri eating buds, flowers

and fruit at commercial fruit farms constitutes an already apparent, and not insignificant,

instance of just such a problem. Polygyra cereolus, a snail from the south-eastern United

States, that is a pest of lawns and gardens and Laevicaulis alte, a locally-abundant garden slug

from Africa, are unwelcome additions to the local fauna while, as reported in this volume,

several alien freshwater fish have also been introduced with, potentially, catastrophic impact

on indigenous species. Poisonous red-backed spiders Lactrodectus sp., samsoon ants

Pachycondyla sennaarensis and crocodiles Crocodylus sp. are just some of the other introduced

exotics out of place in the Emirates, all of which pose a threat to human health or welfare.

The issue of alien species clearly requires detailed study and analysis since, in the absence

of effective controls, and with a lack of native predators, many such species have

established populations of such a size that their eradication may well now be impossible.

Happily, the institutions, expertise and individuals, as well as the necessary funding to

permit scientific research to continue to the highest standards, are now firmly in place.

Moreover, although environmental baseline studies, including detailed recording of the

UAE’s flora and fauna, will perhaps take many more years to complete, the work already

done, coupled with recent environmental legislation and improved awareness as well as

the necessary enforcement, will guarantee a future for sustainable development while still

permitting conservation of the country’s biodiversity. This volume presents, therefore, 

a detailed overview of what is thus far known about the geology, palaeontology, flora 

and fauna of the UAE. The contributors, and those many individuals, both professional

scientists and amateur enthusiasts, who have preceded them over the last 150 years,

have laid down very substantial foundations upon which all future work will depend.

Peter Hellyer and Simon Aspinall

affiliate, the Emirates Wildlife Society (EWS), this again being provided with facilities by

ERWDA. In February 2003, WWF and the ERWDA Deputy Chairman, Sheikh Hamdan bin

Zayed Al Nahyan, formally announced that the offshore island of Qarnein, an important

breeding site for seabirds and turtles, had been accepted into the WWF ‘Gift to the Earth’

programme, designed to preserve the island and its habitat for future generations.

Another reserve, the Marawah Marine Protected Area, was formally announced in early

2001. Protected by Abu Dhabi Emiri decree, the area covers over 6,000 square kilometres

of shallow waters with seagrass beds and coral reefs and large populations of dugongs

and turtles, all being of international importance. Also included are a number of islands,

including Abu al-Abyadh, Marawah and Liffiyah, all of which have significant archaeological

sites, and an area of coastline with Miocene fossil sites.

The United Nations Educational, Scientific and Cultural Organisation (UNESCO), 

also developed links with ERWDA and Sharjah’s EPAA.

The development of the study of natural history in the Emirates has paralleled other

aspects of the country’s growth. Whereas at the time of the formation of the UAE in 1971,

virtually all study of its natural history had been undertaken or was being undertaken by

visitors from overseas, with the results being obtainable only overseas, now most research

is undertaken by locally-based individuals, both nationals and expatriates, sometimes in

collaboration with foreign scientific institutions. It is clear that in this, as in so much else,

it is local initiative – government, commercial and private – that is together determining

the future direction of the UAE. For the surviving pioneers of the UAE’s natural history

movement, that is a matter for some considerable satisfaction.

The different natural history subjects covered in the chapters of this single volume might

each easily be expanded upon to fill a book on their own, yet the contributors have all

had an immensely difficult task of distilling and condensing information on their own

specialist field. Community structure, distribution and behavioural ecology, adaptations

to aridity or heightened salinity, population size, migration and status, where known, 

are just some of the aspects tackled in the chapters on wildlife. The approach taken 

by authors has, of course, varied, this being partly a reflection of whether the topics

addressed have been extensively covered in other publications (geology, palaeontology

and ornithology being examples) or whether, as in the case of terrestrial reptiles or

marine invertebrates, very little else has been published that relates directly to the UAE.

Conservation issues are also remarked upon along the way, where pertinent, although

they are not a primary focus of this book. Sufficient data are presented, however, to

underline the fact that there are certain geographical areas whose biodiversity is of

significance not only on a national, but an international scale. Several of these areas,

such as the mangrove-lined lagoon at Khor Kalba and the outlying mountain of Jebel Hafit,

south of Al Ain, require rapid, formal and effective protection from development.

To suggest that the major tasks of research into the geology, palaeontology, flora and

fauna of the country have now been anywhere near completed would be far from reality.

Gaps in our knowledge certainly still exist. In commissioning chapters for this book, no-one

could be found to write an account of the UAE’s fungi, for example, while the UAE’s bat

fauna remains chronically under-studied and research into many aspects of all-important

marine ecology would still appear to be in a state of relative infancy locally. A data

deficiency also exists in many other areas.

Further research is clearly essential, not just into taxa that have thus far received little

attention, such as fungi and bats, but also to continue investigations of better-known ones.

Significant discoveries continue to be made, even at the present day, with species new to

the Emirates, certainly of plants but also amongst most animal classes, being identified with

regularity. In 1997, a blind and colourless fauna, almost certainly involving species new
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Coastal wetlands in the UAE are areas of
international importance for a diverse range of
bird species, including the avocet.

The presence of the introduced rose-ringed
parakeet Psittacula krameri is already cause for
concern as a threat to commercial fruit farms in
the UAE.
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THE INFORMATION CONTAINED IN THE CHAPTERS of this book demonstrate clearly
that the United Arab Emirates, despite its arid climate, has a remarkably
diverse flora and fauna, both on land and in its seas. Inevitably, as scientific
research continues, both by the country’s official, semi-official and 
non-governmental organisations and by dedicated individuals, further
measure of that diversity will emerge.

One major area of research that has, as yet, received little attention, is the knowledge of

the inhabitants of the country itself, learned over generations and passed down through

word of mouth. Such information is an essential part of the cultural heritage of the people

of the UAE.

The harsh climate and inhospitable landscape of the Emirates have, for thousands of

years, made life itself a struggle for its inhabitants.

The memories of the last major famine that affected the country, during the Second

World War, are still vivid in the minds of its older inhabitants. It was a time when even

the staple food of rice was in desperately short supply, due to the impact of the war on

shipping. Many people simply fled the land altogether – moving in search of sustenance

elsewhere. Some, particularly from the Mazrui (Mazari), many of whom were coastal-based

traders, went to Kenya in East Africa, as their forefathers had done for centuries, where

their graves still provide a grim reminder of the harshness of the life that they had fled.

Terse details in the British archives for the period provide some idea of the hardships.

Thus in January 1941, it was reported that:

There has been no rain except for a few drops, since last year, and the situation is

serious. In fact cattle and camels are in such an emaciated condition that if rain occurs

within the next few weeks, it is more than likely that they will be unable to withstand

the consequent cold and exposure and will perish.

(Trucial Coast Report 1941: 309)

A month later, the situation was even worse: ‘There is still no rain, and it now seems

unlikely that there will be any. The drought is really severe.’ (Trucial Coast Report 1941: 341).

Some rain did fall on 13 March of that year, but by that time much livestock had already

perished, while the date crop had already been affected.

Even those who had money to buy food found that the prices had risen way beyond

their reach. Although prices in the UAE market were not recorded, data from Muscat

indicates the scale of the rises. Thus rice, which cost 11/4/- Indian rupees per bag in

February 1941 had risen to 31/- per bag by March 1943, and imports then ceased.

Wheat, per bag, was 10/10/- in February 1941, rising to 26/- by July 1942, and then to a

peak of 45/- in November 1943, before declining to 39/12 in August 1944. Ghee, 3/12/-

for 9 pounds in February 1941, was 15/- in March 1943, 21/- in May 1944 and 31/- in

August 1944 (Political Diaries of the Persian Gulf 1940–1945).

The replacement of rice by wheat flour and barley was unpopular, with people

complaining that they made bread of low quality.

The disruption to normal imports of food supplies during the Second World War was,

of course, short-lived in terms of the country’s long history, although combined with

drought and famine it had a devastating effect.

Drought and famine were ever-present dangers for the people of the Emirates until the

coming of the oil era, and only through detailed knowledge of the scant resources
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available has survival been possible. It is not surprising, therefore, that the traditions of

the people are full of references to the ways in which they made use of the terrestrial

and marine environments, and the resources of flora and fauna to be found within them.

These traditions reflect the knowledge that the people amassed and used, passing it

down from generation to generation. Man’s survival in this land was dependent on

maintaining a sustainable balance in the use of the available resources, providing a

lesson for current and future generations.

Perhaps, too, the very harshness of the climate and environment have had an effect 

on the people of Arabia themselves – bringing, over generations, the emergence of an

adaptability and a capability for endurance that have become part of their essential

characteristics and forging their spirit. The adaptability is also shown by the variety of

professions to which people had to turn, just to survive. A man might be a camel-herder

part of the time, then a fisherman, then a pearl-diver and then, with the help of his

womenfolk, a simple agriculturalist, cultivating date palm gardens. Only through such 

a combination of occupations could he and his family survive.

Indeed, the degree of the poverty in which many lived, until as recently as the 1950s,

was so stark that it is difficult to comprehend. Thus one traditional fisherman, the late

Darwish Juma al-Rumaithi, described to one of the authors before his recent death a

lifestyle in which families living on the coast and islands were able to go inland during

the hotter summer months only if they were fortunate enough to have around ten Indian

rupees (less than a dirham) in hard cash. Otherwise, they had to stay where they were.

Over the last few thousand years, three animals have become domesticated in the

peninsula – the camel, the Arabian horse and the saluki dog. All of these share the 

same characteristics of endurance and adaptability, while the latter two also have a lithe

gracefulness and nobility about the way in which they move that can, perhaps, 

be detected in the people themselves. As man can change the environment in which 

he lives, so too can the environment change man.

That process, and the process by which man has learned to utilise the natural resources

present in the environment has, of course, taken thousands of years. The earliest evidence

so far identified of human occupation of the Emirates dates back to the Late Stone Age,

or Arabian Neolithic period, around

7,500–5,500 years ago. Archaeological

sites from this period have been identified

throughout the country, on offshore islands,

along the coastline, in the deserts and on the

semi-arid plains of the Northern Emirates,

although, thus far, little has been identified in

the Hajar Mountains.

At the time, the climate was markedly

different to that of today. Although temperatures

may have been comparable, there was more

rainfall and the period has also been described

as the Climatic Optimum (Glennie et al. 1994).

As a result of greater rainfall, the land itself would

have looked rather different with far more vegetation

than there is today. Besides streams in the mountains,

there were permanent or semi-permanent lakes in

some areas that are now desert or near-desert.

Evidence of one such lake has been found at Ain 

al-Faida, near Al Ain (Gebel et al. 1989), while another
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has recently been identified by joint survey teams of the Environment Agency – Abu

Dhabi (EA–AD) (formerly ERWDA) and the Abu Dhabi Islands Archaeological Survey

(ADIAS), near Umm az-Zamul, in south-eastern Abu Dhabi.

More plentiful fresh water and vegetation meant that more wildlife could survive. 

It is probable that there were extensive herds of large ungulates such as gazelle Gazella sp.

and Arabian oryx Oryx leucoryx and, consequently, greater numbers of predators such 

as the leopard Panthera pardus nimr and hyaena Hyaena hyaena that depended on them.

The now-extinct Arabian ostrich Struthio camelus syriacus may also have been present in

considerable numbers.

The earliest human inhabitants of the UAE clearly hunted the larger fauna, as shown

by excavations at some of the country’s Late Stone Age archaeological sites.

On Abu Dhabi’s offshore island of Dalma, for example, archaeologists have identified

the bones of gazelles in deposits that have been dated to more than 7,000 years ago

(Beech 2000).

There is evidence, too, of the hunting of the wild camel Camelus dromedarius during

the Bronze Age (3500 BC to 1300 BC), from the archaeological site of Tell Abraq, on the

borders of Sharjah and Umm al-Qaiwain (Potts 2001).

The wild camel appears to have become extinct, in the Emirates at least, towards the

end of the Bronze Age, with a gap of several hundred years before the domesticated

breed appears. Camels have been a source of meat, milk, and much more for the people

of the UAE over the last 3,000 years. Indeed, it has been suggested that as rainfall declined,

it was only the domestication of the camel that made it possible for man to continue to

live in the deep deserts of Arabia.

Another important discovery from the Dalma site has been evidence

of the fruits of the date palm Phoenix dactylifera – the earliest

evidence yet identified of human consumption of dates in Arabia

(Beech and Shepherd 2001).

The date palm still exists in a genuinely wild state, although not in

Arabia where all of the palms can be identified as being of domestic

origin. It is possible, although as yet unproven, that the earliest

domestication of the species occurred in the peninsula.

The Dalma site, as well as others from the Late Stone Age, such as

those on Abu Dhabi’s island of Marawah, Al Madar and Akab in

Umm al-Qaiwain, Jebel Buhais in Sharjah, Jazirat al-Hamra in Ra’s

al-Khaimah and Khatmat Milaha near Kalba, on the East Coast, 

also demonstrate clearly that these earliest inhabitants of the Emirates

were making good use of the resources available to them from the sea.

A study of fish bones from Dalma, for example, has shown that a

large variety of fish were being caught. These included thresher

sharks, requiem sharks, hammerhead sharks, sawfish, eagle-rays,

sea catfish, needlefish, groupers, jacks/trevallies, snappers, grunts,

emperors, sea bream, parrotfish, barracudas and tuna/mackerel.

Smaller fish were probably caught in shallow coastal waters, 

by using nets and tidal traps. Larger fish, such as tuna and mackerel

may have been caught in deeper waters, suggesting that the country’s

earliest-known inhabitants had developed the skills to build boats

capable of venturing far out into the Arabian Gulf (Beech 2003).

Other important food resources included shellfish and crabs,

providing a varied diet for the occupants of the island. Shells from

nearly 150 species of mollusc have been identified on the UAE’s

The camel, Arabian horse and the saluki share
the same characteristics of endurance and
adaptability.

It has been suggested that as rainfall declined, it
was only the domestication of the camel that
made it possible for man to continue to live in
the deep deserts of Arabia.

Abu Dhabi’s offshore island of Dalma provides
the earliest evidence yet identified of human
consumption of dates.



It is possible that the same use had been made of them for thousands of years. The meat was

eaten both fresh and dried, in a fashion similar to the dried ‘biltong’ of South Africa.

Another use of the dugong, not cited by Thesiger, was the fact that the oil produced from

its fat was used to anoint both the insides and the outsides of boats, to prevent the wood

from drying out, and also to keep it waterproof (Saif Mohammed al-Mazroui, pers. comm.

2004). The tusks were carved to make sticks for the application of kohl as make-up for the

eyes of the womenfolk.

Birds and their eggs (as well as turtle eggs) were also collected. Species that were of

particular importance were the Socotra cormorant Phalocrocorax nigrogularis and tern

Sterna sp. The close-packed breeding colonies provided easy access to eggs, with these

generally being collected early in the season before incubation had begun. As a result,

the birds would lay again, rather than abandon the nest. In consequence, the fishermen

who depended on the bird colonies for a useful food supplement were able to devise an

ecologically-sustainable pattern of exploitation, never taking more eggs than the breeding

population could stand.

Besides the eggs, young cormorants were also harvested, while from time to time,

other bird species were also exploited for food, including, occasionally, the greater flamingo

Phoenicopterus ruber.

The guano of the cormorants was once collected as well, and the great Arab historian

al-Idrisi referred in the twelfth century AD to its export from the islands of the southern

Gulf to Basra, where it was used as a fertiliser in palm groves and vineyards. Al-Idrisi wrote:

These parts are full of chasms, sandbanks and places which are difficult of access. 

They are known as the sea of Kithr (Qatar); there are a great number of desert islands

frequented only by water or land birds, which gather there and leave their droppings.

When the weather permits, these droppings are loaded into small craft and transported

to Basra and other places, where they are sold for a very high price, since they are

considered to be a powerful fertiliser for vines, date palms and in general for gardens.

(Bombaci et al. 1972)

As late at the 1940s, concessions were still being awarded by the Ruler of Abu Dhabi for

the collection of guano from islands such as Mahammaliyah and Ghagha’ in the Western

Region of Abu Dhabi (Buraimi Memorials 1955).

Recent archaeological studies have revealed a limited amount of information on the

diets of former inhabitants of the region. The exploitation of animals is well-documented

from bones, although plant remains are often not well preserved in the archaeological

record. Thus Potts (2001) provides a list of 24 species of flora attested from archaeological
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pre-Islamic archaeological sites (Potts 2001). Many of these, such

as the large gastropods Hexaplex kuesterianus and Terebralia

palustris, would have been used primarily for food. The former,

indeed, continued to be harvested for food until very recent

times, although Terebralia, once widespread around the coastline

of the Northern Emirates, from Dubai to Kalba, on the Gulf of

Oman, has now disappeared from all but two localities, one of

them man-made, on the East Coast.

Molluscs were not only used for food. Excavations at the Jebel

Buhais Late Stone Age cemetery in Sharjah, for example, as well

as on Dalma, show that smaller shells were often pierced and

used to make necklaces and other jewellery (Kiesewetter 2003;

Shepherd and Popescu 2003).

Also used for ornaments were the pearls found in the pearl

oyster Pinctada radiata margaritifera shells, species found in

abundance offshore, not only in deeper waters but also on

shallower banks close to shore, where they could be collected by

wading at low tide. The UAE’s pearling industry appears to date

back to the Late Stone Age, for pearl oyster shells have been

recovered in excavations on Dalma while a single pearl was found

in a burial from the same period on the coastline of Umm al-Qaiwain (Phillips 2002).

Subsequently, of course, the harvesting of pearls became an important industry.

References in Assyrian and Babylonian texts to the import of ‘fish-eyes’ from the Gulf,

dating back to the second millennium BC, are interpreted by archaeologists as meaning

pearls (Leemans 1960). The pearling industry flourished in later times, with Gulf pearls

being exported to the markets of Imperial Rome and later, to the courts of mediaeval

Europe, while archaeological and historical evidence suggests that there was another

boom in the eighteenth and nineteenth centuries, before the industry finally faded away

in the first half of the twentieth century with the advent of the cultured pearl.

Associated with pearling, at least around the beginning of the twentieth century, was the

exploitation of another mollusc, the winged oyster Pteria macroptera. The lustrous nacre

(‘mother-of-pearl’) on the inside of the shell, as well as that on the inside of P. radiata,

was much sought after in the European market, where it was used, for example, to make

buttons, and several tons were exported from the Emirates each year around the

beginning of the twentieth century (Lorimer 1908).

The pearling industry in the UAE came to an end only in the early 1950s, well within

the lifetime of the country’s older inhabitants. As a result, the oral traditions associated

with the industry have been preserved. Music, including the rhythmic chants of the

sailors as they hauled in the pearl-divers and their harvest, and poetry are among the

most important of these aspects of the UAE’s culture and folklore.

Other marine and coastal resources were exploited too. Besides fish and shellfish, the

early inhabitants of the Emirates also learned to harvest other fauna, including the

dugong (or ‘seacow’) Dugong dugon and turtles. Dugong and turtle bones have been

found on Late Stone Age archaeological sites, and both continued to be harvested until

relatively recent times. 

In the 1940s, Wilfred Thesiger recorded that:

Sea cows (dugong) known as Baqar al bahr are common in the straits of Al Bazam. The

Arabs catch them in nets and there is a big demand for their meat and for their hides,

which are used to make sandals.

(Thesiger 1949)
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The UAE’s pearling industry flourished for many
centuries, with Gulf pearls being exported to the
markets of Imperial Rome, and later, to the
courts of mediaeval Europe.

Turtles were among the marine life that early
UAE inhabitants harvested.

Greater flamingo Phoenicopterus ruber

A colony of Socotra cormorants Phalocrocorax
nigrogularis



flocks of camels, sheep and goats, and the Abu Dhabi Islands Archaeological Survey

(ADIAS) has identified camp-sites which, from the variety of pottery present, must have

been used as a centre for winter grazing for many hundreds of years. Some, indeed, are

still in use today. 

After periods of intensive drought, or after an area had been heavily grazed, Bedu would

collect seeds from other areas and then scatter them over the sands in a favoured pasturing

area, in a simple but effective way of regenerating the natural vegetation.

Of prime importance, of course, has been the date palm. Its fruits have played a key

role in sustenance of the local people and their camels. Virtually every part of the tree

was put to good use. The strong fronds of its leaves, for example, once dried, formed the

basic material for the construction of the ’arish (palm-frond) structures that were used as

shelters in the deserts, or as wind-breaks and for fencing along dune-faces to help hold

back the drifting sand. Once dried and split, strips of palm leaves, known as khooss,

were woven into matting for floors, or to make simple containers for a variety of items

for use in the household or tent, such as conical covers for food and trays – still available

at wayside markets. The matting itself could be conveniently rolled up and carried by

camel from one desert camp to another. Round long rectangular bags (gullah), rather like

cement bags (y’rab), were used as containers into which dates were packed tightly. 

The date syrup then oozed through the mesh and could be collected, with these bags

acting as an easily transportable version of the date presses or madbasa to be found in

farming settlements in the Northern Emirates and near Al Ain.

The date trunks, once carefully split, could be laid end-to-end to serve as conduits for

irrigation water, while the long and tough stalks of the leaves were used, at least on the

UAE’s East Coast, to make shashas, small boats capable of carrying one or two fishermen.

Their stalks absorbed water but the shasha itself was buoyant enough to ride on the sea.

It was used regularly southwards down the Batinah coast of Oman as far as Sohar, and

even, on occasions, as far as Muscat (Ziolkowski 2000).
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sites in the UAE but, of these, 8 are domesticates, including wheat, barley and the date

palm. Of the wild species, however, most are trees, likely to have been exploited 

as firewood or for building, rather than as food. Only a wild oat, Avena sp., was clearly 

a food item – and then, perhaps, for domesticated animals.

It is not always possible to tell from such studies how the people might have made 

use of particular animals, or of particular seasons of the year. For this, one must turn to

the more recent traditions, whether recorded by mid-twentieth century visitors like the

explorer Sir Wilfred Thesiger, or collected from the country’s older inhabitants.

As one might expect, much use was also made of native plants. Thesiger reported, 

for example, that:

. . . truffles (fagah in local Arabic) (Trefezia goffartii?) grew in the Taff this year in

December and January and edible toadstools (Podaxon) were plentiful in the Khatam in

April and May and in November and December. Tarthuth (Cynomorium coccineum)

[red-thumb] and basul (Cistanche lutea) were common in the Khatam, the Ramlat al

Hamra, the Batin and Liwa. Badu eat the tarthuth raw and their camels eat the basul.

(Thesiger 1950)

Tarthuth, known in English as ‘red thumb’, was reputed to have special properties, and

has been described, in a North African context, by one author as:

Entire plant aphrodisiac, spermatopoietic, tonic, astringent. Dried plant powdered and

mixed with butter used for biliary obstruction. Powder added to meat dishes as a

condiment.                                                                                            
(Loutfy 1987)

Another seasonal delicacy was Dipcadi erythraeum, a small member of the lily family, which

grows in sandy areas close to the coast and can also be found close to desert outcrops

such as Qarn Nazwa. Both its small bulb and its leaves were used for salads, as were the

leaves of the adder’s tongue fern, Ophioglossum polyphylum.

Plants were also used for traditional herbal medicines, based on folk knowledge

collected over centuries and handed down, both through the general population and

traditional healers. Thus the seeds of senna Cassia italica are a powerful laxative as were

the fruits of the desert squash Citrullus colocynthis and the asphodel lily Asphodelus

tenuifolius. Even poisonous plants could be used, like the oleander Nerium oleander,

whose crushed leaves were applied to the skin to treat lesions and tumours. A useful

summary of the medicinal and other uses

of plants is contained in The Comprehensive

Guide to the Wild Flowers of the United

Arab Emirates (Jongbloed 2003),

published by EA–AD (formerly ERWDA). 

Today, this medicinal knowledge is

being collected and studied by the Zayed

Complex for Herbal Research and

Traditional Medicine, a part of the Ministry

of Health. Located at Mafraq, just outside

Abu Dhabi City, the Zayed Complex has

departments specialising in ethnobotany,

pharmacognosy, pharmacology and

microbiology, and also offers training in

alternative medicine.

The Bedouin inhabitants of the desert

made good use of areas which, after

rainfall, provided good pastures for their
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The asphodel lily Asphodelus tenuifolius is one
of many plants used in traditional herbal
medicines,

Dried date-palm fronds were used to construct
houses, shelters and windbreaks in the desert.

The strong leaf stalks of the date palm were
used to make small fishing boats and fish traps.

The crushed leaves of oleander Nerium
oleander were applied to skin lesions and
tumours.



For these reptiles, all that was required was a keen eye to spot them and, for the dhub, a

simple trap to entangle them as they emerged from, or ran to, their burrows. Their roasted

tails were a particular delicacy, tasting something like chicken, and were reputed to have

aphrodisiac qualities. The hilicha (the sandfish S. mitranus) is still occasionally eaten today 

by those who have a particular interest in retaining past ways and traditions.

There was, though, quite an extensive degree of variety in what might be eaten. While

Thesiger recorded the Bani Kitab as eating the desert monitor, it was not eaten by the Bani

Yas, who valued it as an animal that caught and killed snakes, while the Awamir of the deep

desert would never touch it, ascribing to it somewhat menacing and mystic properties.

Just as habits differed from tribe to tribe, so names differed too – the desert monitor,

most commonly known as waral, was the rual to some Omani tribes and the wurral or

wurraili to some of the Bani Yas and the Awamir. The topic of the differing local names,

though fascinating, is beyond the scope of this book. The very fact that they differ,

however, is an indication of the familiarity of the people with the wildlife around them.

Large rodents, such as the Arabian hare Lepus capensis, could also be caught by

detecting them as they lay concealed in their forms or by an accurate shot. For these,

though, as well as for two of the most-prized birds of the desert, the houbara Chlamydotis

macqueenii, a large member of the bustard family, and the stone curlew or kairowan,

Burhinus oedicnemus, other techniques were also brought into play – those of training

other species of fauna to help.

One was the saluki, a member of the dog family that resembles a greyhound. It has been

a companion of man in the deserts for many hundreds, perhaps thousands of years. In the

late 1940s, Sheikh Zayed, at that time Ruler’s Representative in Al Ain, kept a saluki dog

for hunting Arabian hares. It was, Thesiger noted: ‘still too young to catch a full-grown

hare, although he managed to catch an occasional leveret’ (Thesiger 1983).

Unlike all other dogs, the saluki is not considered by Muslims to be unclean, and

the breed can still be found today in some of the remoter desert encampments,

while in recent years, the Arabian Saluki Centre has been established,

with the help of the Environment Agency – Abu Dhabi (EA–AD) 

(formerly ERWDA), to encourage conservation of the breed.

Perhaps the best-known use of trained wildlife for hunting, at

least in Arabia, is the use of falcons to hunt houbara, stone curlews

and hares. The use of falcons by the desert inhabitants of the UAE

probably dates back to the pre-Islamic period. Two species of falcon have

traditionally been used, the saker Falco cherrug and the peregrine Falco peregrinus,

although occasionally the Barbary falcon Falco pelegrinoides, a smaller bird that is

a close relative of the peregine, is used to introduce children to falconry.

Falconry has long been a sport of the leaders of a community – and that has been

true in Arabia as much as elsewhere. For the ordinary nomadic Bedu, however, it has

always been something more than a sport – it was an important way of supplementing

the diet, and an essential part of the strategy for obtaining food.

Today, the UAE’s falconers are increasingly using captive-bred birds, in particular hybrids

between the saker and the gyr falcon Falco rusticolus, which are more powerful than the

pure-bred sakers or peregrines. The process is being encouraged by the Emirates Falconers’

Club, as a way of reducing pressure on the wild falcon populations. Strict rules have also

been introduced to control the import of wild falcons caught elsewhere.

Preparations for the hunting season began in September each year, as the falcons began

to arrive in the Emirates on their autumn migration. Selecting elevated points along the

coastline and islands or, ocasionally, deeper into the deserts of Abu Dhabi’s Western

Region, falcon-trappers excavated small hides which they covered with bushes, in which
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Another important tree was the black mangrove Avicennia

marina, harvested both for firewood and for use in the making of

simple structures. Today, this is the only species of mangrove to

be found in the wild in the Emirates. Archaeological sites from the

pre-Islamic period, however, have shown that another species,

Rhizophora mucronata, was also present, for its remains have been

found in excavated charcoal and ash. Was this species, perhaps,

exploited until it became extinct, or was the wood imported

from elsewhere?

Also used for firewood, until today, have been trees like the

Zizyphus spina-cristi and the Acacia tortilis. In desert areas, 

where there was less vegetation, bushes as well as trees were

used for firewood, favourites being the arta or Calligonum

comosum, C. crinitum and the saxaul Haloxylon persicum.

While the people of the Emirates have always made use of the plants to be found in the

deserts, gravel plains and mountains, they have also exploited the native wildlife for food.

This practice, as shown above, dates back to the earliest recorded presence of man in the

UAE, over 7,000 years ago, but continued to be of importance until the mid-twentieth

century and the beginning of the era of oil-fuelled development.

Hunting was an important way of supplementing the often-meagre diet available to

the country’s population.

In the mountains, the Arabian or mountain gazelle Gazella gazella and the Arabian tahr

Hemitragus jayakari were much sought after and, in consequence, the main competitor for

their meat, the Arabian leopard, was a target for the hunters.

In the deserts, the choice of larger prey included the Arabian gazelle, the sand gazelle,

Gazella subgutturosa marica, the Arabian oryx and the Arabian ostrich Struthio camelus

syriacus. Pursuing such animals in the days before modern weaponry and when there

were no four-wheel drive vehicles available with which to chase them, required extensive

knowledge both of their habits and of the environment itself, skills which are now

gradually fading away. It required endurance too – some local Bedu, or so they still

claim, could once, when they were young, follow a gazelle on foot through the desert in

the summer heat, keeping the animal continually on the move until it eventually

collapsed from exhaustion and could be

caught. There are, even today, hunters in

Oman’s mountains who can pursue, on

foot, the agile Arabian tahr until that, too,

is exhausted. The enormous expenditure

of energy by the hunter was then

rewarded by sufficient food to make the

chase worthwhile.

Smaller animals too were caught for

food. Thesiger reported, for example, that:

‘Dhub’ (Uromastyx microlepis) and ‘damusa’

(Scincus sp.) [sandfish – known as ‘hilicha’

among the UAE desert tribes] are eaten by

the Bedu and I found their meat most

pleasant. ‘Rual’ or ‘waral’ (Varanus sp.)

[the monitor lizard] are eaten by the Bani

Kitab and other Omani tribes.

. (Thesiger 1949)
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Calligonum comosum was among the bushes
used for firewood in desert areas.

The black mangrove Avicennia marina was
harvested for firewood and for the construction
of simple structures.

A dbub lizard Uromastyx aegyptia microlepis



For the avid falconer today, the pursuit is something almost akin to an addiction, and

when the hunting season approaches, there is a detectable excitement. Once out in the

field, attuned to the bird and to nature, other concerns of importance, whether work or

family, simply fade away.

Describing the effect that the arrival of the falconry season has on its devotees, the

popular contemporary Arab poet Abdullah bin Aun says:

At this time, you forget that you’re loved

By the love of your life.

And your official tasks too, 

Be you of high or low post,

Will vanish, like mist, 

Gone from your mind.

Not only was the careful exploitation of the country’s fauna and flora an important aspect

of the traditional lifestyle of the people of the Emirates, but aspects of the geology, too, were

put to good use. In the Western Region of Abu Dhabi, for example, the diapiric salt-dome

of Jebel Dhanna was a source of pure sulphur crystals that could be extracted by mining.

During the seventeenth to the nineteenth century, the mountain was mined extensively to

produce many tons of sulphur, probably for use in the making of gunpowder. The sulphur

was also exploited on a lesser scale until at least the 1950s for the manufacture of kastan,

a paste that was used for the treatment of sores on camels (King 2003).

When one looks back today at the ingenuity of the people of the Emirates in adapting

to the harsh conditions in which they lived, traces of their skills can be detected in almost

every sphere of life. There were even ways of dealing with the lack of rainfall, and the

consequent shortage of fresh water. The underground water-channels (aflaj) that permit

agriculture in the mountain wadis and in the

oases close to the mountains, such as Al Ain and

Dhaid, first appeared around 1000 BC, and many

still remain in use (Al-Tikriti 2002). On the coast

and islands, simple water-collection systems

ensured that rainfall was not wasted while, when

necessary, fresh water was brought by boat to the

coastal settlements. Thus Dalma and Sharjah

supplied water to Abu Dhabi in the 1940s and, 

on occasions, water was even brought by dhow

from as far away as Kuwait. 

Since the first-recorded presence of man in the

Emirates, good use has been made of the

country’s natural resources. Indeed, had that not

happened, then it would have been impossible in

the pre-oil era for people to have lived here at all.

As a result, extensive knowledge of the resources

and when and where to find them developed,

along with a recognition of the need for any

exploitation to be sustainable. Feeding through

into the culture and traditions of the people, this

knowledge has been an essential part of life in

the Emirates, and its recording and preservation

remains a key priority today.

Mohammed Al Bowardi and Peter Hellyer
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to conceal themselves. Then a pigeon would be tethered on a string and let loose nearby.

Seeing the bird, and recognising that something was preventing it from flying away, the

falcons would identify it as easy prey, coming in to catch it. Once the falcon was occupied

eating the pigeon, the trapper would cautiously approach to entangle it in a net or a cloth. 

Alternatively, the trapper would use the string to draw the pigeon gradually towards him.

The falcon, intent on its prey, would follow the pigeon until, once again, it was within

reach of the trapper.

In the desert, a different approach was used. If a falcon was seen in the early morning,

a trapper would return early the next morning, along with a friend, on a single camel,

and carrying a pigeon. Once the falcon had been seen in the distance, the two men

would dismount and, concealing themselves behind the crouched camel, 

one of them would bury himself in the sand, with the pigeon once again attached

to a string. The second man would then mount the camel and move off. 

Once the falcon saw the pigeon, apparently in difficulties and unable to fly away,

it would come to take the prey, whereupon it was captured.

A second method was to use a kestrel Falco tinnunculus, a small falcon that is a

resident breeder in the Emirates. Larger falcons, such as sakers and peregrines,

will attack the smaller kestrel, which would have fine snares and feathers

attached to it. When a trapper saw a large falcon, he would then release

the kestrel to fly. The saker or peregrine would then attack the kestrel,

become entangled in the snares, and both would fall to the ground.

Once trapped, a saker or peregrine underwent, and still undergoes,

a period of training using lures, before it is ready to be used in hunting.

On occasion, falcons were used in conjunction with salukis. Thesiger, noted:

Hunting parties are followed by two or three saluki dogs, which course any hares that are

put up, and I have never seen a hare escape when hunted by both a falcon and salukis.

(Thesiger 1950)

Salukis were also used occasionally in the hunting of houbara, as recorded by Thesiger: 

The Arabs encourage their salukis to follow a falcon as soon as it is loosed. The dogs

then either force the bustard back into the air, or help to kill it on the ground.

(Thesiger 1950)

Although Thesiger recorded these practices, they were, however, by no means

common. What he saw with a Sheikhly hunting party in the desert did not necessarily

apply to the practices of a nomadic hunter. Where salukis were used with falcons, 

it was necessary to train the dog, so that it learned not to interfere with the bird or with

its prey. One technique used was to dab a little blood on the ear of a saluki, and then to

hold it while a falcon was encouraged to tear briefly at the ear – providing the saluki with a

salutary lesson that falcons were best left well alone.

Falconry was not merely a way of varying the diet of the people of the Emirates – it was

also an important component of the traditional way of life, bringing into play the skills of

life in the desert that had been developed over generations. It played, too, a part in the

welding together of the people.

The companionship of the hunting party, former President Sheikh Zayed bin Sultan 

Al Nahyan noted:

. . . permits each and every member of the expedition to speak freely and express his

ideas and viewpoints without inhibition and restraint, and allows the one responsible to

acquaint himself with the wishes of his people, to know their problems and perceive

their views accurately, and thus to be in a position to help and improve their situation.

(Al Nahyan 1977)

3 6

T
H

E
E

M
IR

A
T

E
S

–
A

N
A

T
U

R
A

L
H

IS
T

O
R

Y



GEOLOGY
GEOLOGICAL OVERVIEW Gary Feulner ............................................................................ 41

A GEOLOGICAL HISTORY .................................................................................................. 41
THE SAND DESERT ............................................................................................................... 46
SABKHA ENVIRONMENTS ..................................................................................................... 50
THE HAJAR MOUNTAINS ....................................................................................................... 53
THE QUATERNARY PERIOD ................................................................................................... 59
STRUCTURAL UNITS AND ROCK TYPES ................................................................................. 60

THE QUATERNARY DEPOSITS Graham Evans and Anthony Kirkham ............................. 65

SEA LEVEL CHANGES ....................................................................................................... 66
ALLUVIAL FANS ............................................................................................................... 68
AEOLIAN DUNES ............................................................................................................. 69
MARINE DEPOSITS .......................................................................................................... 71
PLEISTOCENE .................................................................................................................. 72
HOLOCENE ..................................................................................................................... 73
EVAPORITES ................................................................................................................... 77
RECENT COASTAL DEVELOPMENT .................................................................................... 78

THE FOSSIL RECORD Peter J. Whybrow, Andrew Smith and Andrew Hill ............................ 81

CONTINENTS ON THE MOVE ............................................................................................ 81
EMIRATES GEOLOGY AND PALAEONTOLOGY ..................................................................... 83



Geologically, the UAE occupies a corner of the

Arabian Platform, a body of continental rock that

has remained relatively stable since the Cambrian

Period more than 500 million years ago (Fig. 1).

The Arabian Platform encompasses not only

present-day Arabia but also the shallow Arabian Gulf

(which is not a true ocean basin) and the rocks of

the Zagros Mountains of Iran. In addition, for most

of its history the Arabian Platform has been part of

the larger Afro-Arabian continent, and the two

have behaved as a unit in response to plate tectonic

movements (Fig. 2). Only 25–30 million years ago,

with the initial opening of the Red Sea, did Arabia

begin to separate from the African plate.

The Precambrian history of the UAE is somewhat

speculative. Precambrian rocks do not outcrop in

the UAE, nor are they known from drilling

information, but exposures of Precambrian

sedimentary rocks in neighbouring Saudi Arabia

and the Sultanate of Oman indicate that this

region participated in the late Precambrian

glaciations that are known from geologic evidence

in many disparate parts of the present-day globe.

Since the middle Cambrian

Period, not long after the first

appearance of abundant fossilisable

life forms, the area that now

constitutes the UAE has been generally

at or near the edge of the Afro-Arabian

continent, often covered by a shallow sea. Early

Cambrian sediments on both sides of the Arabian

Gulf, including thick accumulations of salt, suggest

that the region may have been at that time the site

of early-stage rifting of a larger continent to form a

new ocean basin. This interpretation would

account for the UAE’s subsequent position at the

continental margin.

Movements of the Afro-Arabian plate during the

Palaeozoic caused Arabia to pass near the South Pole

in the Ordovician Period, and the UAE may have

become glaciated along with most of North Africa. By

the mid-Palaeozoic the Afro-Arabian continent was

itself part of the larger southern supercontinent of

Gondwana, which began to break up in the Permian

and Triassic. Since the end of the Palaeozoic, the

UAE has remained in tropical or subtropical latitudes.

Despite its travels, the UAE appears to have

remained tectonically relatively stable. The exception

is the creation of the Hajar Mountains along its

eastern margin, discussed separately below. The

geological history of the country as a whole has

therefore been primarily a history of the advance

and retreat of the sea in response to global, rather

than local, tectonic and climatic fluctuations.

THE OIL  AND GAS RESERVOIRS

Over time, sediments accumulated on the continental

shelf that was to become the UAE. Isolated pre-

Permian exposures in the UAE reveal shallow-water

terrigenous sediments (sandstones and shales).

These were probably relatively thin overall and

may have been largely removed by intermittent

emergence and erosion. Later, in the tropical

Mesozoic seas, thick sequences of carbonate rocks

G E O L O G I CA L OV E RV I E W
IN ADDITION TO ITS WELL-KNOWN OIL AND gas reserves, the UAE is endowed with a number of other significant and
unusual geologic features and environments that are both well exposed and readily accessible. This chapter reviews
the overall geological history of the UAE and then examines in more detail the geology of the present-day sand
deserts, the sabkhas and the Hajar Mountains.

A G E O L O G I CA L  H I S TO RY

FIGURE 1:
The geological timescaleFIGURE 2: The Afro-Arabian plate, highlighting the UAE
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into the Empty Quarter. Subsurface structures may be very gentle,

but gradients of as little as 2 per cent can be sufficient to permit

migration and entrapment of crude oil.

Shallow-water sedimentation continued through the early

Tertiary over most of the UAE, but regional uplift began in the

late Oligocene (ca. 30 million years ago). Subsequent early Miocene

sediments consist of salt and gypsum, and the area has been above

sea level since the end of the Miocene (ca. 5 million years ago). 

In the west of Abu Dhabi, exposures of terrestrial deposits and

vertebrate fossils of late Miocene age (ca. 6–8 million years ago)

indicate an environment of riverine savannah at that time (as

discussed by Whybrow et al. in the chapter The Fossil Record).

The sea also retreated briefly at various times throughout the

earlier Mesozoic and Tertiary depositional history, intermittently

exposing areas of low relief as at present. This is shown by

occasional gaps in the sedimentary record and by sedimentary

features indicating surface erosion, such as the development of

palaeo-soils. One such example is a regional hiatus in marine

sedimentation which occurs at the Cretaceous–Tertiary boundary.

Since the mid-Cretaceous (ca. 100 million years ago), local

topographic highs (and major structural traps for petroleum) have

been created by salt domes rising from the thick Cambrian salt

deposits that underlie many areas of the southern Arabian Gulf at

depths of some 10,000 metres. Today these salt domes form

several of the UAE’s offshore islands, including Sir Bani Yas, Das,

Arzanah, Zirku and Sir Abu Nu’air, and the coastal hills of Jebel

Dhanna. Jebel Ali, on the coast of Dubai Emirate, may be related

to the mobilisation of later, Miocene, salt deposits.

The salt domes pierce and disrupt the successive overlying strata,

bringing up fragments of rock units not otherwise exposed to view,

although the salt itself is normally dissolved before reaching the

surface. On Sir Bani Yas Island, the most well-developed salt dome

in the UAE, the rising salt plug has pushed up hills to almost 150

metres high. These are littered with a medley of colourful shales,

lavas and, most strikingly, specular haematite, a variety of iron

oxide (Fe2O3), whose fine, platy crystals form a glittering carpet

along narrow gulleys. Sulphur is often concentrated above salt

domes by chemical processes, probably from associated gypsum

(CaSO4-2H2O), and sulphur was mined at Jebel Dhanna, probably

ca. the seventeenth to nineteenth centuries.

MOUNTAIN BUILDING

The exception to this generally placid but productive history lies in

the Hajar Mountains in the north-east of the country and along the

border with the Sultanate of Oman. There, earth movements driven

by plate tectonics – and therefore ultimately by convection within

the earth’s mantle – caused the crust and upper mantle of the

LEFT: The author on a trail in the northernmost Hajar Mountains, called the

Ru’us al-Jibal, where the thick carbonate sediments of the Tethys Ocean are

well-exposed. 

RIGHT: The mountains of Ru’us al-Jibal drop steeply to the sea.
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– limestones (CaCO3) and dolomites (CaMg(CO3)2) — were

deposited. The late Permian and Mesozoic seas of the UAE were

part of a major ocean that existed to the north of Arabia during

that time, separating the Afro-Arabian continent from the Eurasian

continent. This palaeo-ocean, known to geologists as Tethys, at

one time extended westwards through the present-day

Mediterranean countries and eastwards to the Himalayas (Fig. 3).

Fossiliferous limestones and dolomites of late Permian to late

Cretaceous age (ca. 260 to ca. 65 million years ago) are the rocks

in which the UAE’s abundant hydrocarbon reserves are typically

found. Some of these rocks represent depositional

environments much like today’s Arabian

Gulf shores, but they are now buried

at depths of 2,500 metres to

8,000 metres. The lower part of

the Mesozoic sequence, in

particular, includes many sabkha

deposits indicative of a restricted

shallow-water environment.

The source of the oil and gas itself was

probably abundant organic material

deposited in these same sediments – the

remains of algae and other micro-organisms that flourished in

the warm tropical seas. As they were buried deeper and deeper,

insoluble organic residues were broken down by heat to form

crude oil and natural gas. The fluid and relatively buoyant oil and

gas then migrated upwards as the sediments were compacted,

using porous rock units and fractures as pathways, until they

were trapped by an impermeable layer or structural barrier.

It is ironic that these enormously important hydrocarbon reservoir

rocks are almost nowhere exposed at the surface within the UAE.

Apart from the rocks of the Hajar Mountains, however, there is

little surface outcrop of any kind throughout

eastern Arabia, and most of what is

known in detail of the geological

history of the Arabian Platform in

this area comes from drilling

and seismic information. Two

persistent regional structural

features recognised by petroleum

geologists are a major ridge running

north-east to south-west through the Qatar

Peninsula and a parallel and adjacent major

trough running through western Abu Dhabi andFIGURE 3: The Tethys Ocean in the late Permian

Burrow casts and the enigmatic fossil Cruziana (at lower left), believed to be trilobite tracks, from the scarce Palaeozoic rocks of the UAE.

GONDWANA

TETHYS OCEAN



deep ocean, then lying to the north-east, to be forced over the

edge of the Arabian Platform and its cover of shallow-water

sediments. This process created a structure of massive

superimposed sheets (nappes) of diverse rock types that now

appear to have been shuffled, like cards, on a grand scale (Fig. 4).

The result was fortuitous for geologists, since the Hajar Mountains

today constitute the world’s finest and most extensive surface

exposure of rocks of the oceanic crust and upper mantle.

These nappes were emplaced during the late Cretaceous, from

about 90–75 million years ago. In the process, the area was

raised above the sea, creating a chain of rugged islands in the

area of the present-day Hajar Mountains. That original relief was

rapidly eroded, however, and much of the area again became a

site of shallow marine deposition by the end of the Cretaceous.

The height and rugged topography of today’s Hajar Mountains

is the product of renewed uplift and erosion due to regional

forces commencing in the late Oligocene (ca. 30 million years

ago) and continuing to the present. This regional uplift is believed

to be related to the gradual opening of the Red Sea and to the

ongoing convergence of the Afro-Arabian and Eurasian plates,

which is responsible for the Zagros Mountains of Iran and other

mountain chains from the Alps to the Himalayas.

Geologically recent events, such as Pleistocene glaciation and its

associated effects on climate and sea level, have put the finishing

touches to the present-day geology of the UAE as a whole. These

events are discussed in more detail by Evans and Kirkham in the

following chapter, The Quaternary Deposits.

TOP: The wadis at the tip of the Musandam Peninsula have been flooded through a combination of tectonic subsidence and post-glacial rise in global sea level. 
BELOW: The salt dome at Sir Bani Yas has carried up fragments of a medley of rock units not otherwise seen at the surface.
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FIGURE 4: Geological cross-section of the UAE

BELOW LEFT: The sediments found in the Ru’us al-Jibal correlate with the oil-bearing strata buried thousands of metres beneath the surface in the western UAE.
BELOW RIGHT: The purple-brown patina known as ‘rock varnish’ covers ancient gravel plains. It is now known to be caused by manganese-fixing bacteria.
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of which, when approached from the west, showed up in turn as

a wavy silver-blue wall, three to four feet high, running out of

sight to north and south along the top of an orange-red slope a

mile wide’). The limited observations permitted in that area are

consistent with the formation of such dunes by the asymmetric

development of small barchans formed atop an older ridge,

perhaps under the influence of a consistent, oblique, subsidiary

wind direction. However, linear dunes having the same alignment

continue across the UAE border for hundreds of kilometres south-

south-west into the Empty Quarter, where they are much larger

and more extensively developed (as they are elsewhere in the

world), with well-developed slip faces on both sides. For this a

more comprehensive explanation is obviously required.

Whatever their mode of origin, linear dunes are thought to have

been a more prominent feature of the UAE landscape in the past.

The sand deserts of the central and eastern UAE are characterised

by a pattern of large relict dune ridges aligned in a more or less

west–east orientation (from WNW to ESE in the south to WSW

to ESE in the north-east). These were once considered the

remains of transverse dunes, but are now interpreted to have

formed as linear dunes (Glennie 1991; 1996; 1997), probably

aligned with stronger and more consistent winds prevailing during

LEFT: ‘Fossil’ dune sands were cemented at a time when groundwater levels
were higher than today.
BELOW: An inland sabkha lake after rains at Qaraytisah, in the Eastern Desert.
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Most of the land surface of the present-day

UAE is a sand desert, stretching from the

Arabian Gulf coast south to the uninhabited

sands of the Empty Quarter, the Rub’ al-Khali,

and east to the gravel outwash plains

bordering the Hajar Mountains. The desert is

a geologically recent feature, the result of

prolonged subaerial erosion and re-deposition

in an arid environment. The sands overlie

the thick, oil-rich sedimentary strata of the

Arabian Platform which constitute the

bedrock of most of the UAE, but most of the

oil- and gas-producing rocks are not

exposed at the surface, and are known only

from drilling.

The desert sands vary in both composition

and form. Near the coast they consist mostly

of calcium carbonate (CaCO3) material

derived from the carbonate sediments,

seashells and coral reefs of the coast. Further inland, the sand

consists predominantly of quartz grains. Quartz (SiO2) is the most

common rock-forming mineral and is a stable end-product of the

chemical weathering of most rock types other than carbonates.

However, even the well-weathered and well-winnowed quartz

grains of the desert sands normally contain intra-crystalline

impurities or acquire fine surface coatings or which may impart

different colours.

In many areas near the coast, especially in the Northern Emirates,

the sand is stabilised by plant growth, although the natural

vegetation has been altered in recent times by extensive grazing

of domesticated animals. Further inland the sands may be quite

barren, as few plants can successfully colonise the mobile dunes.

DUNE PATTERNS

Sand dune formation is controlled by a combination of wind

strength and direction, and sediment supply. In detail, however,

the formation of dune patterns remains poorly understood. Within

a given area the dune pattern may be quite regular, but also

intricate. Physical features are typically created on several different

scales – giant sand ridges on a scale of hundreds of metres to a

few kilometres, sand dunes measured in metres to tens of metres,

and ripples on a scale of centimetres to a metre or more. This

hierarchy can be readily observed in the deserts of the UAE.

Because dune patterns vary with wind direction, seasonal or

occasional variations in wind direction introduce new elements into

the overall pattern. These elements may reinforce or cancel each

other, in the same manner as ocean waves. In addition, because

sand dunes cannot move or change as quickly as ocean waves, past

history may play a significant part in what we see today. Despite

relatively consistent prevailing wind directions in the present-day

UAE, dune morphology and alignment differ

considerably from one area to another

(Glennie 1991; 1996; 1997) and the overall

mosaic is complex and nuanced. Many

elements have become apparent only with

the aid of satellite imagery (Fig. 7).

In an attempt to find order among these

phenomena, geologists have recognised

certain basic types of dune forms. Many of

these are well-illustrated in the UAE, although

hybrid or intermediate forms are perhaps

equally or more common. Barchan dunes are

the simplest. These are individual crescent-

shaped dunes, convex in the upwind

direction, having a relatively gentle upwind

slope but a steep slip face downwind. They

tend to form in areas where the sediment

supply is limited and are most often seen

atop gravel plains or salt flats. They may form

fields of up to several dozen, advancing across the flats.

Transverse dunes are elongated sand ridges that form

perpendicular to the prevailing wind direction. Most of the active

dune fields in the UAE are of this general type. Typically they occur

in parallel arrays with elongated troughs between, but they may

be quite variable. The crestlines may be relatively straight, or

sinuous or cuspate (in which case they may be called barchanoid),

and oblique elements are often present. Like barchans,

transverse dunes are asymmetrical, having relatively gentle

upwind slopes and steep slip faces on the downwind side.

In the UAE, very large transverse dune ridges are developed in

and to the south of the Liwa oasis. The main ridges reach heights

of up to 150 metres above the adjacent basin floor. The Liwa dune

ridges are cuspate or barchanoid in plan view, and in satellite

images the individual arcs resemble short, asymmetrical

barchans that have coalesced with each other. The Liwa dunes also

exemplify the so-called aklé pattern, in which the cusps of adjacent

ridgelines are ‘out of phase’ by half a wavelength, so that the

trough between them is divided into a discontinuous chain of

more or less equi-dimensional basins separated by narrow sandy

gaps. Smaller, subsidiary dune patterns are developed on the

main ridges.

Linear dunes, also called longitudinal or seif dunes, are oriented

parallel to the prevailing wind direction. Their mode of formation

is not well understood and various explanations have been

proposed, including, inter alia, consistent high wind velocities, a

bi-directional wind regime and helical air flow along the troughs

between the dunes. 

In the UAE, active linear dunes are well developed today only

in the remote south-west, where they were remarked on by the

explorer Sir Wilfred Thesiger (‘a succession of dune chains, each

T H E  SA N D  D E S E RT

The wind sculpts desert features on many scales.



south-east winds have the effect of creating temporary ‘reverse’

crests at the tops of dunes otherwise oriented to north-west winds.

This phenomenon causes particular difficulty to drivers of vehicles

in the dunes.

In addition to changes in wind regime, the UAE deserts have

experienced changes in annual rainfall at various times in the past.

This is indicated by the widespread occurrence of outcrops of lightly

cemented, cross-bedded dune sands. These were cemented by the

precipitation of calcium carbonate and other salts from

groundwater at a time when the water table was much higher

than it is today. Other evidence of higher rainfall in the past

includes playa lake sediments, horizons containing abundant

fossil roots and burrows, fossil reeds, crocodile bones, freshwater

mollusc shells and trails, and fragments of ostrich eggshell.

Coarsely cemented horizons, called ‘calcrete’ or ‘gypcrete,’ are

sometimes preserved preferentially as caps on low, flat-topped

hills or mesas, and represent precipitation

from groundwater at the shallow water

table beneath former interdunal sabkhas.

Many of these features may be

attributable to the alternation of so-called

pluvial (wet) and inter-pluvial (dry)

periods recognised elsewhere in the

region and believed to correlate with the

stages of Pleistocene glaciation, pluvials

generally corresponding to warm inter-

glacial periods. Arid conditions in the UAE

predated Pleistocene glaciation, however.

The widespread Miocene deposits of the

Baynunah Formation (ca. 6–8 million

years old) in the west of Abu Dhabi are interpreted as a major

river system that watered a semi-arid, subtropical savannah. The

Baynunah Formation contains the fossilised remains of early

relatives of elephants, hippopotamus, horses, bovids, crocodiles,

turtles and other animals (Whybrow and Hill 1999; Whybrow et al.,

this volume). The intervening Pliocene is generally thought to be

unrepresented in the UAE, but was a period of aridity in both East

Africa and the Mediterranean.

Paradoxically, the dune sands of the UAE have facilitated human

habitation in the desert. This is because the porous sands act as a

reservoir for what little rain does fall, allowing it to collect above

impermeable bedrock or subsurface crust, thus protecting it from

evaporation. Where the resulting water table is close to the surface,

wells may be dug and small-scale agriculture may be possible

(Fig. 5). The best example in the UAE is the Liwa oasis, which was a

seasonal home to many Abu Dhabi families until the discovery of oil.

FIGURE 5: Cross-section of an oasis
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the last Ice Age. In the central UAE, north of Liwa, the former

dune ridges have been heavily eroded, as discussed below. In

northern Abu Dhabi and the Northern Emirates, a more recent

pattern of small linear east-west ridges has been superimposed

on the remains of broad older ridges trending WSW to ENE.

In the Manadir area in the extreme south-east of the country,

along the border with Oman, large, elongated sand ridges remain

well developed. They are locally called ‘irqs (‘ergs’) and many are

individually named. The dune ridges of Manadir rival those of Liwa

in size but are straight overall and are separated by elongated,

continuous sabkha flats. The Manadir ridges are now interpreted as

linear in origin. However, this is most evident only on a large scale,

since their surfaces have been extensively reworked by present-day

winds. In the field, the Manadir ridges exhibit the directional

asymmetry typical of transverse dunes, e.g., those of the Liwa area.

THE EFFECTS OF CLIMATIC CHANGE

The largest dune features of the present-day UAE, including the

major dune ridges of Liwa and Manadir and the eroded dune ridges

of central Abu Dhabi and the Northern Emirates, are generally

considered to have formed during the most recent glacial period,

which reached its climax about 18,000 years ago. Glaciation in

northern latitudes contributed to sand dune development in the

UAE in two ways. First, glaciation compressed the width of the

climatic zones between the ice front and the equator, leading to

stronger global winds. Second, glaciation caused a fall in global

sea level which emptied the Arabian Gulf and thus exposed a

tremendous volume of loose sediment to serve as source material

for the dunes (Glennie 1991; 1996; 1997). A glacial period origin

for the major dune features is consistent with the fact that they

do not seem to be aligned with today’s prevailing winds.

The present-day wind regime appears to be transporting material

from the coast inland and reworking the surface of the major

earlier structures without, so far, removing or reorienting them.

For example, one can observe between Abu Dhabi and the Liwa

oasis that extensive tongues of pale sand resembling a choppy

sea of transverse dunes (aligned north-east to south-west) are

filling in broad troughs between higher, flatter ridges of red sand

(aligned WNW to ESE). The latter are

interpreted as the eroded cores of large

linear dunes. Satellite images indicate the

pervasive development of small-scale

linear alignments, oriented NNW to SSE,

on many of these ridges in the area north

of Liwa. Further inland, the major dune

ridges of Liwa and Manadir also do not

appear to be in motion, nor are they being

deflated at the present time, although, as

noted above, the dune ridges of Manadir

have taken on many of the characteristics

of transverse dunes.

The crests of active dunes are normally

very sharp, but after rain they may be

flattened or rounded. The prevailing wind

direction in the UAE today is from the

north-west, so that most active dune crests

are aligned north-east to south-west, with

their steep faces to the south-east. The

major subsidiary wind direction, however,

is from the south-east. Occasional strong

RIGHT: Giant dune ridges and sabkha flats at Liwa
BELOW: Between Abu Dhabi and Liwa, tongues of pale sand resembling a
choppy sea of dunes are advancing along broad troughs between higher,
flatter ridges of red sand.

LEFT: The water table is never far below the
sabkha surface, even deep within the Liwa region.
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Within the carbonate sediments, gypsum

crystals form at the water table as vertically-

oriented discs, and anhydrite may form just

above the water table if the temperature

within the sediment is high enough, the

crystallisation of both causing slight

expansion of the sediment (Kirkham

1997). Little by little, all of the foregoing

processes raise the level of the land surface

and thereby help to maintain the flat

coastal sabkha against erosion by the sea.

Study of the coastal sabkha of Abu Dhabi

has also yielded an answer to the ‘dolomite problem.’ Dolomite or

calcium magnesium carbonate (CaMg(CO3)2) is known from the

geologic record as a common mineral, sometimes the dominant

mineral, in carbonate rocks of shallow water origin. Because

primary deposition of dolomite is virtually unknown in present-

day environments, it was long assumed that dolomite was the

product of early post-depositional alteration of calcium carbonate

or limestone (CaCO3), which was widely deposited by

precipitation in warm seas. The problem was that there were also

no present-day environments known in which alteration to

dolomite was taking place. Now it is recognised that

dolomitisation occurs extensively in the sabkha environment,

beginning above the normal high-tide zone, where magnesium

present in seawater is concentrated in brines. Further inland the

upper sabkha carbonate sediments may be entirely replaced by

finely crystalline dolomite.

Additional details of the geochemistry, surface dynamics and

evolution of sabhka environments in the United Arab Emirates

are described by Evans and Kirkham in the following chapter,

The Quaternary Deposits.

THE SABKHA MATTI

The Sabkha Matti is a large and infamous sabkha located in the

extreme west of the UAE, extending more than 100 kilometres

inland (Fig. 7). Until recently it was the bane of overland

travellers. The Sabkha Matti is here classified as a fluvio-lacustrine

sabkha because it is situated at what has been identified as the

probable confluence and estuary of several rivers which drained

the Empty Quarter in earlier, wetter times (Goodall 1994;

Whybrow et al., this volume). Groundwater percolating in buried

watersheds may help to account for the location and extent of

the present-day sabkha there. During the last glaciation the

ABOVE LEFT: Rain or storm surge may flood sabkha
for several kilometres above normal high tides.
ABOVE RIGHT: Salt polygons form by surface
evaporation and capillary action.
RIGHT: Wrinkled sabkha surface in the Manadir
area of the Eastern Desert.
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Sabkha is the Arabic term adopted by

geologists for low-lying salt flats subject to

periodic inundation. Three general types

have been recognised, based on their

environment of formation. All are found in

the UAE. Coastal sabkha, as the name

implies, forms at or near the marine

shoreline. Fluvio-lacustrine sabkha is

formed in association with river or lake

drainage systems in arid areas. Inland or

interdunal sabkha is found in low-lying

basins within the sand desert.

All sabkhas share certain characteristics.

Although they are restricted to hot, arid

regions, the sabkha surface is always very

close to the local water table, usually within

about a metre, and, in fact, the existence of

the sabkha is dependent on that proximity.

Groundwater is drawn towards the surface

by capillary action and evaporates in the

upper subsurface in response to the high

temperatures. There it deposits dissolved

salts, including calcium carbonate (CaCO3),

gypsum (CaSO4-2H2O), anhydrite (CaSO4)

and sodium chloride or halite (NaCl), which

precipitate in that order. These salts typically create a hard, often

impermeable crust within a zone about half a metre below the

surface. This crust, along with high salinity, discourages all plant

growth. The crust also impedes the drainage of surface water, so

that after rains the sabkhas flood. The surface water then evaporates

over time, often leaving behind a dazzling white crust of salt.

Various surface phenomena are characteristic of sabkha. An

irregular, puffy crust of loosely cemented salts and fine sediment

is common on dry sabkha. Expansion due to the crystallisation

of salts may create raised polygonal patterns, whereas shrinkage

due to desiccation may create polygonal ‘mud cracks.’ On coastal

sabkha, the growth of dark mats of cyanobacteria (formerly called

blue-green algae) gives rise to a distinctive wrinkled surface. In each

case, subsequent deposition of salt or wind-blown sediment takes

place among or atop these surface irregularities. The flat sabkha

surface itself resists erosion by wind (deflation) due to dampness

and the cementation of surface grains by precipitated salts.

When dry, the sabkha can be firm and suitable for vehicle

transportation, but after rains it is notoriously treacherous.

Sabkha is not quicksand, however, and the subsurface crust will

ultimately support the weight of humans, animals and ordinary

vehicles, although this may be small comfort to one who is mired

in it. In 1948, Thesiger relied on this knowledge to cross the

Sabkha Matti in the western UAE by camel after a week of rain.

COASTAL SABKHA

The UAE is famous worldwide for its

coastal sabkha, which dominates the

coastline from the area of Abu Dhabi

Island westwards. Here the sabkha may

extend more than 15 kilometres inland.

The coastal sabkha is extremely flat but

most of the surface is, nevertheless, above

the level of normal high tides, so that it is

flooded only by a combination of storm

surge and spring tides, or by heavy rains.

Cross-sections through the sabkha show

a characteristic sequence (from top to

bottom) of halite, anhydrite, gypsum,

calcareous mud, and bacterial layers, all

above dune sands (Fig. 6) (Evans et al.

1969; Kirkham 1997). This sequence

reflects the growth of the coastal sabkha.

Gelatinous mats of cyanobacteria develop

in the high intertidal zone and trap fine

calcareous sediment brought in by the

tides. The sediment itself is the product of

precipitation of calcium carbonate – both

primary precipitation in warm surface

waters and organic precipitation as the

shells of macroscopic and microscopic marine organisms. The

rate of intertidal and shallow subtidal sedimentation in the Arabian

Gulf is believed to be as high as anywhere in the world, and

carbonate sediments such as these represent an important ‘sink’ for

atmospheric carbon dioxide.

SA B K H A  E N V I R O N M E N TS

Mats of cyanobacteria (formerly called blue-green
algae) form on coastal sabkha at the upper limit of

normal high tides.

FIGURE 6: Cross-section of coastal sabkha
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The Hajar Mountains parallel the east coast of the UAE and continue

south-eastward into Oman, along the UAE border. Within this

area they are divided geologically into two main ranges. In the

north, the mountainous Musandam Peninsula, most of which lies

within the Musandam province of the Sultanate of Oman, is

traditionally called the Ru’us al-Jibal (literally ‘the heads of the

mountains’) because of its high peaks, which reach just over

2,000 metres. The Ru’us al-Jibal exposes a thick sequence of

Mesozoic carbonate sediments that correlates with the principal

oil-bearing strata that lie deeply buried to the south-west.

To the south of the Ru’us al-Jibal, the Hajar Mountains are

somewhat lower, with major summits from ca. 800–1,600 metres.

Here they consist of a distinctive complex of igneous rocks that

represents the upper mantle and oceanic crust of an ocean that

once lay to the north-east. Originally formed deep within the

earth beneath a zone of sea-floor spreading, these rocks now lie

atop contemporaneous shallow water sedimentary rocks of the

Arabian Platform. They are also associated with highly deformed

sediments deposited on the former deep ocean floor. The rocks

of the mantle and oceanic crust, exposed together at the surface

in this way, are collectively called ophiolite. The ophiolite of the

Hajar Mountains constitutes the world’s best preserved and most

extensive such exposure, stretching some 500 kilometres from

Dibba in the UAE to south-east of Muscat in Oman. For this

reason it is of tremendous interest to geologists.

Ophiolites are found in many major mountain belts, but typically

as relatively small, isolated and highly-deformed units that represent

one of the telltale signs of the presence of a former ocean basin,

since consumed by subduction and, ultimately, the collision of two

continental masses. It is the often shiny, greenish-black appearance

of such typical, pervasively deformed or tectonised ophiolites that

earned them their name, which means ‘snake rock.’ The Hajar

Mountain ophiolite, however, is unlike most other ophiolites by

virtue of its extent, its thickness and its relative lack of deformation,

both macroscopically and microscopically.

The distinctive geology of the Hajar Mountains is best understood

by reviewing the plate tectonic history of the area. In simplified

form, this consists of five principal stages described below. Figures

8a–e depict these stages and Figure 9 shows the present distribution

of the principal rock units. The text on pages 60–62 describes in

T H E  H A J A R  M O U N TA I N S

The Ru’us al-Jibal at sunset: this area has been uplifted by more than 3,000 metres in the past 30 million years.
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Sabkha Matti was covered by sand dunes, but these have been

mostly removed by the prevailing north-west winds after the

rising post-glacial sea level cut off northerly sediment sources.

INTERDUNAL SABKHA

The UAE’s best example of interdunal sabkha occurs in the Liwa

area, where the sinuous giant dune ridges enclose myriad sabkha

flats. Although these flats are generally drier than other UAE

sabkha, after heavy rains they may remain flooded for weeks or

months, and their existence testifies to the historical proximity of

groundwater. Deep within the Liwa area, traditional wells are

preserved, and new troughs have been bulldozed, in which the

water level remains within 2 metres below the surface. Within the

Liwa oasis, however, residents report that the water table has

dropped to 10 metres or more as a result of increasing

agricultural demand.

The Liwa area is one of several noted for its sand roses. These

are attractive natural formations resembling stone flowers. They

consist of interlocking flat discs of gypsum-cemented sand, formed

by subsurface precipitation at the water table. Typically, layers of

sand roses are found weathering out of low dunes somewhat

above the present day sabkha surface. The remnants of more

extensive layers of gypsum-cemented sand, originally formed in

the same way, cap occasional low mesas within the Liwa area.

The elongated parallel sabkhas of the Manadir area, in the

extreme south-east of the country (Fig. 7), are larger than those

of Liwa and are probably intermediate between interdunal

sabkha and fluvio-lacustrine sabkha, since it is likely that their

hydrology is at least partly controlled by surface and subsurface

runoff from the Hajar Mountains to the east. As in Liwa, some of

these sabkhas are now being filled with sweet sand in

preparation for agricultural use.

FIGURE 7: Satellite image of the UAE, showing the distribution of diverse environments
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activity. Isolated limestone banks or coral atolls were developed

offshore on seamounts (extinct subsea volcanoes) and on foundered

ridges created in association with the early stages of ocean rifting.

SUBDUCTION OF THE AFRO-ARABIAN PLATE 

(Mid- to Late Cretaceous) (Fig. 8b)

In the mid- to late Cretaceous, about 110 million years ago, a

subduction zone formed in the Tethys Ocean between the mid-

ocean ridge and the margin of the Arabian Platform, lying some

400 kilometres or more to the north-east of the present day

coast. This subduction zone dipped to the north-east. Here the

plate carrying the Afro-Arabian continent began to be subducted

beneath the oceanic crust of the Tethys at a deep ocean trench. At

depth within the subduction zone, the upper mantle and oceanic

crust of the Afro-Arabian plate, plus a thin veneer of deep ocean

sediments, were re-assimilated into the deeper mantle.

At a subduction zone, not all of the descending plate is

subducted and assimilated, however. At least part of the veneer

of deep ocean sediments is normally scraped off and piled up in

front of the overriding plate as an accretionary wedge. The effect

of continued under-thrusting and scraping off of sediments in the

subduction zone was to create a wedge of overlapping sheets of

deep-water sediments, with those formed nearest to the Arabian

Platform (south-west) at the bottom and those formed farthest

away (north-east) on top.

ABORTIVE SUBDUCTION OF THE ARABIAN PLATFORM

AND OBDUCTION OF THE HAJAR MOUNTAIN OPHIOLITE

(Late Cretaceous) (Fig. 8c)

The subduction process proceeded routinely until enough of the

Afro-Arabian plate had been subducted to bring the Arabian

Platform itself into the subduction zone. Subduction cannot

accommodate the relatively light (i.e. less dense) rocks that

constitute continental crust, and the arrival of the Arabian Platform

therefore caused the subduction zone to ‘jam.’ The situation was

ultimately resolved by the formation of a new, parallel subduction

zone further to the north-east, beneath the present-day Indian

Ocean coast of Iran and Pakistan, an area called the Makran, in

order to accommodate the continuing global convergence of the

adjacent plates (Glennie 1997). However, in the process of trying

and failing to subduct the edge of the Arabian Platform, the

distinctive geology of the Hajar Mountains was created.

In the final stages of the abortive subduction, the leading edge

of the Arabian Platform was forced under the edge of the overriding

plate. Correspondingly, the overriding plate, consisting of upper

mantle and oceanic crust, was forced over the edge of the Arabian

Platform and over the overlapping layers of deep ocean

sediments that had accumulated in the trench. Those sediments

deformed plastically and seem to have acted as a lubricating

layer. The phenomenon of thrusting of a sheet of oceanic crust

onto the adjacent continent at a subduction zone is called

obduction. The process of obduction of the Hajar Mountain

ophiolite began approximately 90 million years ago and was

completed by about 75 million years ago.

The emplacement of the ophiolite nappe, originally some 15

kilometres thick, involved considerable shearing along its base,

which is today exposed along most of the western front of the

mountains. In addition, the mantle rocks were invaded by

hydrothermal fluids both in their initial environment beneath the

mid-ocean ridge and during their subsequent transport and

emplacement. This has resulted in extensive veining and pervasive

alteration of the mantle rocks to a mineral group called serpentine –

fibrous to platy, greenish-white to yellow-brown minerals related to

talc and asbestos.

It should be noted that the preceding description is over-simplified

in a number of ways. Among other things, the ophiolite of the

Hajar Mountains represents a piece of oceanic crust that originally

FIGURE 9: Geologic map of the northern Hajar Mountains
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more detail the resulting structural and stratigraphic sequence, the

formal geological nomenclature, and the kinds of rocks and

minerals that can be found in the Hajar Mountains today. 

RENEWED OCEAN FORMATION 

AND MARINE SEDIMENTATION

(Late Permian to Mid-Cretaceous) (Fig. 8a)

The Tethys Ocean had existed between Gondwana and Asia since

Late Palaeozoic time. In the Late Permian, a new axis of sea-floor

spreading was initiated within the Tethys, at or near the margin

of Arabia. To the north of the Ru’us al-Jibal area, this spreading

caused the rifting of several microcontinents from the north-east

edge of Arabia (Glennie 1997). These microcontinents were

destined to cross the Tethys and become, in time, parts of Turkey,

Iran and Afghanistan. The ‘new’ ocean basin left in their wake is

sometimes called Neo-Tethys. Rifting of these microcontinents may

account for the restricted circulation indicated by the Late Permian

and Triassic shelf carbonates of the Ru’us al-Jibal.

To the south of the Ru’us al-Jibal, the rifting was centred offshore

along a mid-ocean ridge situated to the north-east of the Arabian

Platform, although it may have caused block faulting and minor

vulcanism at the continental margin. Along the rift, new oceanic

crust was created as adjacent plates of the lithosphere separated.

This crust consisted of a suite of related igneous rocks formed at

various depths under the mid-ocean ridge by fractional melting of

mantle rock, the formation of magma chambers, the injection of

vertical dykes, and the extrusion of volcanics on the ocean floor.

As the Tethys continued to open, marine sediments accumulated

on the continental shelf, slope and rise of the Arabian Platform, and

on the abyssal plain of the new ocean. The deep ocean sediments

included radiolarian cherts, fine muds and, nearer the Arabian

Platform, intermittent beds of coarser material deposited by

submarine landslides and dense, sediment laden flows called

‘turbidity currents,’ originating on the continental shelf edge and

slope and generally mobilised by earthquakes or severe stormFIGURE 8: The plate tectonic history of the Hajar Mountains

Pillow lavas are formed when lava erupts in deep water, typically at mid-
ocean ridges where new oceanic crust is formed.

SW NE

Arabian Platform
Continental Shelf

Subduction Zone
Overriding and Development of

Hawasina Nappes in Deep Ocean Trench

Abyssal Plain Seamount

Mid-Ocean Ridge

Sea Floor Volcanics
MAGMA

Tethys Ocean

Magma

Continental Crust

Upper Mantle

Oceanic Crust

Syntectonic erosion and deposition

Collapse of
Platform Edge

Obduction
of Ophiolite

Post-obduction sediments

Exotic Block

Folding, Faulting
Uplift and Erosion

New Subduction Zone

Isostatic Rebound

Exotic Block

Internal thrust faulting
within Ophiolite

Formation of Metamorphic
Sole at base of Ophiolite

Hajar Supergroup

Platform
Carbonates

Reef Limestone “Exotics”

Ophiolite

Oceanic Crust
Upper Mantle

Tertiary

Shallow Water
Limestone, Muds,
Sandstone and Gravel

a. Ocean formation and marine sedimentation

(Late Permian to Mid-Cretaceous)

b. Subduction of the Afro-Arabian plate
(Mid to Late Cretaceous)

c. Abortive subduction of the Arabian platform and
obduction of the Hajar Mountain ophiolite

(Late Cretaceous)

d. The end of subduction and isostatic uplift
(Late Cretaceous)

e. Regional uplift and erosion
(Mid-Tertiary to Present)

• DIBBA

• KHOR FAKKAN

• UMM AL-QAIWAIN

• FUJAIRAH

LATEST CRETACEOUS and TERTIARY

OPHIOLITE (SEMAIL NAPPE)

METAMORPHIC SOLE/EXOTICS
DEEP WATER SEDIMENTS (HAWASINA)

HAJAR SUPERGROUP

PRE-MIDDLE PERMIAN

0 50 100 150km

• AJMAN
• SHARJAH

• DUBAI

RA’S AL-KHAIMAH •

KHATT •

AL AIN •

Hawasina Group

Deep Water
Sediments



G
E

O
L

O
G

IC
A

L
O

V
E

R
V

IE
W

5 7

spreading at a normal mid-ocean ridge, but by means of a

smaller-scale version of that same process, called marginal basin

spreading, which takes place in the overriding plate close to the

subduction zone. Marginal basin spreading is hypothesised to result

from physical tension in the overriding plate caused by rapid descent

of the subducted plate (Glennie 1997), accompanied by high heat

due to friction along the descending slab and release of water

vapour from the subducted crust and sediments, all of which would

facilitate fractional melting in the overriding plate. Young oceanic

crust would be hotter and therefore more buoyant, and marginal

basin crust is typically somewhat thinner than normal oceanic

crust. Both of these characteristics would ease to some extent the

mechanical difficulties of obduction.

The fact remains that the obduction of the Hajar Mountain

ophiolite constitutes an exceptional phenomenon and it may yet

prove necessary to invoke an exceptional explanation, perhaps

including a unique array and interaction of plate tectonic elements.

THE END OF SUBDUCTION AND ISOSTATIC UPLIFT 

(Latest Cretaceous) (Fig. 8d)

After initial obduction of the ophiolite nappe, subduction finally

ceased in this area and a new subduction zone was established

further to the north-east, under the Makran coast, where subduction

continues to the present day. Freed from the downward pull of

subduction, the thick pile of superimposed rocks that had been

accumulated by subduction and obduction at the edge of the

Arabian Platform rose isostatically at a rapid rate, since the column

of rocks involved is less dense than the underlying mantle. This

uplift completed the detachment of the obducted ophiolite slab

and probably also caused additional movement of the nappes in

response to gravity.

Isostatic uplift raised the Hajar Mountain area above sea level,

possibly with considerable relief, but it was rapidly eroded in a wet

tropical climate (Nolan et al. 1990). Shallow-water sediments from

the latest Cretaceous and early Tertiary drape the western flank of

today’s mountains, indicating that some if not

all of the region was again submerged at that

time. Latest Cretaceous and early Tertiary

sediments found near Al Ain and Jebel Faiyah

are known for their abundant and diverse

shallow-water marine fossils, including rudists

(large, solitary, bivalve molluscs), echinoids

(sea urchins and sand dollars), gastropods (snails) and nummulites

(large, disc-shaped foraminifera). These are described in more detail

by Whybrow et al. in the chapter on The Fossil Record.

REGIONAL UPLIFT AND EROSION 

(Mid-Tertiary to Present) (Fig. 8e)

The Hajar Mountains, as we know them today, are the result of

deformation in the late Oligocene and early Miocene (ca. 30–20

million years ago), followed by uplift and erosion under generally

arid or semi-arid conditions, continuing to the present day. This

deformation and uplift are presumed to be related to the slow-

motion collision (i.e. tectonic convergence) of the Eurasian plate

with the Afro-Arabian plate and other marginal plates, coupled with

the opening of the Red Sea. Those interactions have been

responsible for mountain building from the Alps to the Zagros to

the Himalayas during the same time period. The Hajar Mountains,

however, are situated relatively far from the relevant plate boundaries

and no conceptual model has yet been proposed which fits this

mid-Tertiary phase of activity more precisely into our evolving

understanding of plate tectonics and its relationship to mountain

building. Nevertheless, certain generalisations can be made.

LEFT: Serpentinised peridotite is the most common
rock type found within the ophiolite. The dark
peridotite, originally formed in the upper mantle,
has been extensively altered to a pale green fibrous
mineral called serpentine.
BELOW: Blocks of white limestone called ‘exotics’
often cap hills within the deep ocean Hawasina
basin sediments.
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contained within itself major lateral offsets like those of the present-

day mid-Atlantic ridge, known as transform faults. Those offsets are

preserved today as transverse structural alignments that mark

several of the major wadi systems that cross the Hajar Mountains,

including the Hatta area and the so-called Dibba Zone along the

southern edge of the Ru’us al-Jibal. Both of those areas are

structurally very complex, with many different rock units exposed

chaotically along them.

The Dibba Zone constitutes a particularly significant discontinuity.

Most importantly, it separates the shelf sediments of the Ru’us

al-Jibal from the ophiolite to the south. To the north of the Dibba

Zone, the Ru’us al-Jibal area may have been affected by the rifting

of microcontinents from the continental margin in the Late Permian.

The Ru’us al-Jibal may also have escaped being overridden by the

ophiolite nappe in the Late Cretaceous. Seismic evidence shows

that the elevated trend of the Ru’us al-Jibal continues north-

eastwards under the Straits of Hormuz (Ricateau and Riché 1980),

but the postulated geological connection with the Zagros

Mountains of Iran, a classic folded mountain belt only 100

kilometres to the north, remains enigmatic.

The mechanics of obduction of the ophiolite are not well

understood. Oceanic crust and mantle are significantly denser

than continental crust, so that the emplacement of a slab of

ophiolite 15 kilometres thick on top of the Arabian Platform

poses a particular geophysical challenge. Yet the ophiolite

appears to have been emplaced without geologically significant

heat or pressure, since there has been relatively little

metamorphism of the rocks immediately beneath it. Because

sediments were deposited in front of the ophiolite as it was

obducted, we know that the process occurred below sea level, and

one explanation is that the forces involved caused buckling of the

crust in front of the ophiolite, creating a trough into which it

could advance more easily. At a later stage, uplift and gravity

sliding may have played a role.

The Hajar Mountain ophiolite is chemically somewhat different

from typical oceanic crust, as revealed by modern oceanographic

studies. Also, the age of the ophiolite rocks (90–100 million years)

indicates that they were formed only shortly before they were

obducted. As a result, the majority of researchers now believe

that the Hajar Mountain ophiolite originated not from sea-floor

The colourful deep ocean sediments of the Hawasina basin are thrust against the grey carbonates of the Ru’us al-Jibal in Wadi Khabb. 
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The final episode in the geologic history of the UAE is the events

of the past 1.8 million years called the Quaternary Period,

consisting of the alternation of Pleistocene glacial and inter-

glacial periods and in particular the latest, current inter-glacial

period that geologists call the Holocene or Recent (measured

from 10,000 years ago to the present). In the UAE these climatic

variations were experienced as pluvial and inter-pluvial periods,

with pluvials corresponding generally to inter-glacials.

At the peak of the last glaciation, about 18,000 years ago,

global sea level was approximately 120 metres lower than today,

due to the large amount of surface water stored in polar icecaps

and massive continental glaciers. The Arabian Gulf was dry, and

the waters of the Tigris and Euphrates emptied directly into the

Gulf of Oman. As the glaciers waned thereafter, sea level rose,

reaching its present level (and probably a metre or so higher)

some 4,000–6,000 years ago. Raised beaches on the East Coast

appear to reflect previous inter-glacial sea stands several metres

higher than today.

In the sand deserts of the UAE, inter-glacial conditions sometimes

created rivers and lakes, while glacial periods emptied the Gulf and

brought strong winds and sand to build the great dune systems.

Along the coast, changing sea levels and changing climate formed

the backdrop not only for sabkha and shoreline development, but

also for the first evidence of human inhabitation of the UAE. The

oldest UAE archaeological sites, some 7,500 years old, are found on

what are today offshore islands, and many later settlements appear

closely linked to the contours of former shorelines. Still earlier

evidence is likely hidden beneath the waters of today’s Arabian Gulf.

The effect of Quaternary events on the geology and geography

of the UAE is described in more detail by Evans and Kirkham in

the following chapter, The Quaternary Deposits.

Gary Feulner

T H E  Q UAT E R N A RY  P E R I O D

Hajar Mountain wadis bear witness to multiple episodes of cutting and filling.
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Whereas the original emplacement of the ophiolite involved a

substantial component of horizontal movement, amounting to

hundreds of kilometres, the mid-Tertiary phase of deformation is

generally considered to have involved mainly internal compression,

which was accommodated by relatively open folding and faulting.

Those features are well displayed in the massive carbonate strata

of the Ru’us al-Jibal. On the other hand, evidence of more dramatic

local tectonics can be seen or inferred in sedimentary strata along

most of the western mountain front. In Wadi Haqil, near Ra’s al-

Khaimah, the Ru’us al-Jibal carbonates are thrust westwards for a

minimum of several kilometres. To the south, locally severe

compression is reflected in the tight folding of prominent outlying

anticlinal ridges such as Jebel Faiyah, Jebel Hafit and Jebel Rawdhah,

where the surface and subsurface deformation of the Tertiary strata

is complex and involves high-angle thrusting to the east (Kirkham

1998). Subsurface drilling has confirmed the existence of low-

angle westerly thrust faults on a scale of up to 30 kilometres in these

same areas (Dunne et al., in Robertson et al. 1990). Some

interpretations find deep-seated thrusting to be a more fundamental

factor in the mid-Tertiary deformation overall (Hanna 1990).

At the end of the Miocene, about 5 million years ago, the Arabian

Platform began its collision with Asia, pushing up the Zagros

Mountains along its leading edge and creating behind them the

shallow downwarping that today contains the Arabian Gulf, which

is nowhere more than 100 metres deep. During much of its life

the Gulf has not been a marine basin but a broad river valley,

draining Mesopotamia and, in wetter times, the Empty Quarter. 

The Hajar Mountains as a whole have continued to rise slowly

since the mid-Tertiary. In the south and central Ru’us al-Jibal, uplift

since the Oligocene is estimated at more than 3,000 metres. A

wave-cut terrace of undetermined age along the mountain front

south-east of Ra’s al-Khaimah now lies at an

elevation of ca. 100–200 metres above sea

level. An exception is the very tip of the

Musandam Peninsula, which is estimated to

have subsided rapidly by as much as 60

metres in the past 10,000 years (Vita-Finzi

1979), perhaps due to its approach to the

subduction zone beneath the Makran. This

subsidence has flooded the major wadis north

of Khasab, creating the unique arid fjords of

that area. The Gulf of Oman, which is a true

ocean basin, has continued to subside

throughout the Tertiary and has accumulated

a thick sequence of sediments eroded from

the east flank of the Hajar Mountains.

Erosion of the Hajar Mountains has

produced the broad gravel plains that border the mountains on

both east and west, and the gravel terraces that fill major wadis.

Within the mountains themselves, erosion has proceeded by

alternation of cutting and filling. At present we are in a phase of

cutting down, so that in virtually any mountain wadi south of the

Ru’us al-Jibal, one can observe that the current wadi bed is

bordered intermittently by the steep walls of higher gravel terraces

(up to as much as 30 metres higher) representing former base

levels. These wadi walls provide excellent cross-sections for the

study of sedimentary processes in the wadi environment,

processes that continue today. Much of the surface area of the

gravel terraces has remained undisturbed for a long time, and the

gravel pavement now displays a deep purple-brown patina known

as rock varnish (also known as desert varnish), for which a

primary role has been attributed to manganese-fixing bacteria

(Dorn 1998).

The alternating phases of cutting and filling could be due in

part to variations in the rate of regional uplift, but it seems

evident that the role of climate has been paramount. Erosion of

the mountains and deposition of gravels has been greatest when

the climate has been wettest. Precipitation levels known from

historical times are not sufficient to account for outwash gravels

of the size and scale that exist. For this, the best explanation may

lie in the climatic vicissitudes of the Quaternary Period.

Direct dating of uplift and erosional phenomena in the mountains

of the UAE, for example, terrace levels or wet and dry periods, has

so far not been systematically undertaken. The recent discovery

of an extensive cave and cave deposits at the present-day summit

of Jebel Hafit, but presumptively formed originally at or near ground

level (Fogg et al. 2002), may contribute to more precise estimates

of the timing of climatic events and erosion and uplift rates.

A bench or terrace cut by the sea into the mountain
front near Ra’s al-Khaimah has since been uplifted.
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are found only at the mouth of Wadi Hiluw and pillow lavas are known

only from isolated outcrops. Both sheeted dykes and pillow lavas are

common, however, along the neighbouring Batinah coast of Oman.

Upper Mantle

The compositional transition from oceanic crust to upper mantle has

long been recognised seismically. The abrupt change in seismic

velocities that occurs at this horizon is known as the Mohorovicic

discontinuity or ‘Moho.’ In the Hajar Mountains it is possible to walk

below the Moho.

Mantle rock is distinctively low in silica and high in magnesium and

iron, relative to ordinary rocks. The primary constituent of the upper

mantle is a dark rock called (generically) peridotite, which is made up

of the mineral olivine and one or more types of pyroxene, with minor

trace minerals such as chrome spinel. The precise composition (and

therefore the technical name) is variable. The most common

peridotite in the Hajar Mountains is called harzburgite, but lherzolite

and wehrlite are also found.

Like ophiolites elsewhere, the ophiolites of the UAE contain

localised deposits of copper ore. Many of these were mined in

antiquity and can now be recognised by the presence of slag from

nearby smelting. Mantle peridotites may also contain occasional pods

of relatively pure olivine or of relatively pure chromite. The latter has

been mined in the modern era.

Mantle peridotites are well exposed along the road from Dhaid to

Masafi and from Masafi to Dibba, as well as in the area south of Hatta,

but alteration to serpentine minerals (fibrous green chrysotile, greasy

white lizardite or platy, yellow-brown bastite) is common. In many

places near the base of the ophiolite nappe, along the western front of

the mountains, the mantle peridotites have been extensively fractured

and veined with fibrous serpentine and occasionally with white,

chalky magnesite (MgCO3), which weathers to look like styrofoam.

From Al-Ghail south to Shawkah, the base of the ophiolite has been

pervasively silicified and altered almost beyond recognition. 

TECTONIC/METAMORPHIC CONTACT

METAMORPHIC SOLE

At various sites the emplacement of the ophiolite nappe was

accompanied by localised contact metamorphism of the rocks at its

base, involving both the underlying sediments and the ophiolite

itself. Metamorphism was sometimes sufficient to produce garnet

schists or amphibolites. This metamorphic sole is well exposed as

silver-white rocks along the main road north of the town of Masafi.

The rocks exposed there are principally schists and marbles, the

metamorphic products of clastics and carbonates, respectively, in the

underlying sediments. 

TECTONIC/METAMORPHIC CONTACT

Anorthosite in Wadi Sahanna

Copper mineralisation near Hiluw

Serpentine (lizardite)

POST-OBDUCTION SEDIMENTS

This unit consists of shallow-water sediments deposited after

emplacement of the ophiolite nappe. Various subunits are recognised,

both in the field and from drilling. They range in age from latest

Cretaceous to Miocene and include both clastics (sandstones and

shales) and carbonates. These sediments were deposited

unconformably on top of the underlying units and have themselves

been folded or tilted and eroded by deformation and uplift in the

late Oligocene and early Miocene. This can be observed at Jebel

Faiyah, Jebel Buhais or Jebel Rawdhah in the Northern Emirates, or

at Jebel Hafit or Fossil Valley (Jebel Huwayyah), near Al Ain. These

sediments are known for their abundant shallow-water marine

fossils, including rudists (large, reef-forming bivalve molluscs),

echinoids (sea urchins and sand dollars), gastropods (snails) and

nummulites (large, disc-shaped foraminifera).

UNCONFORMABLE SEDIMENTARY CONTACT

OPHIOLITE NAPPE

At the top of the main structural sequence lies the ophiolite nappe,

often called the Semail nappe by geologists. This nappe consists of a

sheet of the upper mantle and oceanic crust dated at ca. 90–100

million years old. The total original thickness of the ophiolite nappe

was some 15 kilometres, including more than 10 kilometres of

upper mantle.

Oceanic Crust

At the top of the ophiolite, the rocks of the oceanic crust normally

occur in a regular sequence, from top to bottom, as follows:

(a) Lavas and pillow lavas: These are usually basalts and were extruded

at a mid-ocean ridge or sea-floor spreading centre. Pillow lavas are

lavas erupted under deep water, which cool quickly at their surface

while flowing, forming distinctive pillow-like lobes. Occasionally,

deep-water sediments (usually cherts or thin-bedded limestones)

are associated with the pillow lavas (see photo on page 54).

(b) Sheeted dykes: These are sets of parallel intrusive ‘walls’ of

diabase or diorite (a medium-grained igneous rock also of

basaltic composition) which were emplaced vertically and served

as feeders for lavas at the mid-ocean ridge.

(c) Gabbro and layered gabbro: These are coarsely crystalline rocks

which solidified in magma chambers under the mid-ocean ridge

or sea-floor spreading centre. They are composed principally of

calcic feldspar and pyroxene, having a range of chemical

composition equivalent to basalt. Gabbro is relatively low in silica

(SiO2), but not as low as mantle rocks.

Gabbro is common along the East Coast and in Wadi Hiluw, but in the

UAE the top of the ophiolite nappe has generally been eroded and the

rocks of the upper oceanic crust are therefore absent. Sheeted dykes

STRUCTURAL UNITS AND ROCK TYPES 
OF THE HAJAR MOUNTAINS

Fossiliferous latest Cretaceous limestone at Jebel Rawdhah

Sheeted dykes near Wahala

Gabbro near Hiluw 

FROM TOP TO BOTTOM OF STRUCTURAL SEQUENCE
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HAWASINA NAPPES

This unit consists of the deep ocean sediments that were deposited in

the Tethys Ocean, stacked or imbricated at the subduction zone, and

finally thrust ahead of the advancing ophiolite. They are late Permian

through mid-Cretaceous in age, and are therefore contemporaneous

with the shallow-water carbonates of the Arabian Platform, which they

now overlie. A number of individual subunits have been identified and

mapped, but the internal structure is often very complex due to the

movement and deformation that these rocks have undergone.

The Hawasina sediments include red and green cherts (sometimes

composed of radiolarians), thin-bedded mudstones and carbonates,

fissile shales, turbidites, continental slope and rise clastics (including

conglomerates of slumped and redeposited shelf limestones), and

occasional volcanic rocks. These sediments are often very colorful

and are best seen in the UAE in the so-called Dibba Zone along the

southern border of the Ru’us al-Jibal, between Dibba and Tawiyan.

They can also be observed just over the Oman border in the area of

Wadi Sumayni.

At the top of the Hawasina sediments, in certain places, are large

blocks of white reef limestone, sometimes turned to marble, called

exotics, which are resistant and tend to form the summits of large or

small peaks (see photo on page 57). They are typically associated with

volcanic rocks and are thought to represent limestone banks or coral

atolls that formed atop seamounts or submarine ridges. No major

exotics occur within the UAE, but good examples can be seen just over

the Oman border at Jebel Ghaweel and near the villages of Shiyah and

Shuwayhah, all just off the road from Jebel Rawdhah to Mahdhah.

Within the Hawasina nappe, sediments representing the continental

slope and rise are often distinguished as the Sumayni Group, and the

exotics and their associated volcanics as the Haybi or Umar Group.

TECTONIC CONTACT

ARABIAN PLATFORM

The lowest unit observed, structurally, is the Arabian Platform itself,

represented in the UAE by the thick late Permian to mid-Cretaceous

shallow-water carbonates (limestones and dolomites) exposed in the

Ru’us al-Jibal. These are known collectively to geologists as the Hajar

Supergroup and include numerous subunits. They can be correlated

with the principal oil-bearing strata that lie deeply buried to the west.

Various horizons throughout the Hajar Supergroup contain shallow-

water marine fossils, including abundant bivalves and gastropods,

rarer brachiopods, crinoids and cephalopods, and locally abundant

pipe corals and trace fossils.

The pre-Permian basement of the Arabian Platform is known in

the UAE only from localised and fragmentary outcrops of Paleozoic

shallow-water clastics near Jebel Qamar South and the village of 

Al-Ghail, which have been collectively called the Rann Formation.

Scarce fossils have indicated ages ranging from Ordovician to

Devonian. The carbonates of the Ru’us al-Jibal are presumed to have

been deposited unconformably above the pre-Permian basement.

Gary Feulner

Magnesite boulder near Hatta

Mica schist near Masafi

Turbidite sediments near Dibba
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Today, deposits laid down during this period blanket most of the

UAE, with the exception of the Hajar Mountain range, although

escarpments and mesas of Tertiary rocks emerge in places to

form prominent features. The Quaternary deposits consist of

extensive aeolian dune sands that form low-lying sandy deserts

extending southwards into the Rub al-Khali, and which pass

eastwards into gently sloping fans composed of thick alluvial fan

gravels (mainly of Pliocene age) bordering the Hajar Mountains

(Figs. 1–3). Along the coast there is a complex of islands and

lagoons bordered by a flat plain – the sabkha. Scattered jebels of

carbonate rocks occur on the islands and the coastal plain,

surrounded by largely unconsolidated marine carbonate

sediments which include important evaporites.

Global sea levels fell during the glacial intervals when the polar

ice caps approached their maximum sizes. As the sea regressed,

desert environments prevailed in the area covered today by the

UAE. In contrast, during the alternating interglacials there was

extensive melting of the polar ice caps and replenishment of the

oceanic water which caused transgressions of the sea over the

coastal areas as well as a wetter climate.

In the UAE throughout the Quaternary, but particularly during

periods of lower sea level, the shamal winds were a dominant

influence. They blew from a north-west direction and were

responsible for creating and moulding the dune-fields of the UAE.

They caused extensive deflation of older sediments, leaving

isolated the flat-topped mesas and buttes (flat-topped jebels; Fig. 4a)

THE QUATERNARY DEPOSITS
THE QUATERNARY PERIOD COMMENCED ABOUT 1.8 million years ago (Ma or 1,800 ka) and is subdivided into the
Pleistocene (1,800 ka–10 ka) and the Holocene (10 ka–present day). It is an interval of geological time that is
well-known for large global variations in temperature and the alternation of glacial and interglacial conditions. 
As temperatures varied, so also did the weather systems and global sea levels. 

FIGURE 1: Satellite image of the UAE. Sabkha Matti extends southwards in the west.
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by streams draining the Arabian Shield into the Gulf area provided

the sources of earlier Quaternary aeolian sediment. Later aeolian

sediments were formed by the reworking of the marine carbonates

exposed on the adjacent floor of the Arabian Gulf.

The rise in sea levels during the interglacials seems to have been

intermittent. Several still-stands are recognised during the latest of

these, the Holocene transgression, with each pause in the

transgression creating distinct platforms on the sloping seabed

ramp as a result of the temporary stability (Kassler 1973). It has

been suggested that the Flandrian transgression, which climaxed

about 6–4 ka, was the origin of the legend of the ‘Great Flood’

associated with the story of Noah’s Ark, which probably  originated

in the Mesopotamian lowlands (Teller et al. 2000).

As successive marine transgressions reached their climax by

drowning former sources of aeolian sediment, the prevailing

winds cannibalised previously deposited dune sands adjacent to

the contemporary shorelines. Natural sculptures (‘hoodoos’*; 

Fig. 6) comprising relics of formerly cemented dunes testify to this

process. The sand was blown inland as deflation reduced the land

surface to levels of the contemporary water table. Along coastal

areas, deflation reduced large areas of dune sand to the level of

the capillary zone to form the inner parts of the coastal sabkhas.

Abu Dhabi today possesses perhaps the world’s largest sabkhas.   

Inland, deflation stripped the rocks of their aeolian cover,

frequently creating topographic inversion. Former low areas,

where fossil soils with flourishing vegetation, or playa lakes and

FIGURE 4: Mesas of Abu Dhabi. a) A Miocene mesa with coastal sabkha in the
foreground. b) Inverted topography comprising Quaternary strata. The flat-
topped hills were formerly interdune areas and are now capped by calcretes
with rhizoliths. Note their similarity to a Miocene mesa when seen from a
distance. c) Abundant rhizoliths at the top of a (inverted) Quaternary mesa.

FIGURE 5: Generalised sequence of events which produced the Quaternary
Stratigraphy of the UAE (sea-level curve based on Boulton 1993). Uranium
series dates obtained from Marawah Island corals are printed in bold type
on the vertical scale.

* The term ‘hoodoo’ is a south-west US colloquialism adopted by the geological community to describe geomorphic forms resembling ghosts or other supernatural
forms that might be allowed to come out during the dark to haunt the countryside around a camp fire in the moonlight.

and north-west to south-east ridges (‘yardangs’), elongated parallel

to the prevailing direction of the shamal, as the only remnants of

formerly extensive sheets of Miocene and Quaternary strata.

Despite the intensely arid conditions that prevail today, there were

periods during the Quaternary when rainfall was significantly

higher. Fluvial activity was undoubtedly important in enlarging the

deep wadis of the Hajar Mountains and in the extension of the

bordering alluvial fans, which had probably formed mainly during

the Pliocene. A major Quaternary fluvial system is also known to

have existed in the Sabkha Matti.  Sonar records have shown that

fluvial drainage systems extended downslope into the Arabian Gulf,

under what is today the north-easterly dipping seabed, during lower

Quaternary sea levels. One such wet period occurred about 30 ka.

The so-called Holocene ‘climatic optimum’ of 6–10 ka was the most

recent wet period when natural vegetation was probably much

more prolific than it is today.

SEA-LEVEL CHANGES

Evidence of only a few of the major Quaternary sea-level fluctuations

have been identified from the sediments exposed in the UAE where

they date back to between 168–280 ka (Fig. 5). Williams and

Walkden (2002) stated that at least six Quaternary sequences could

be recognised in the southern Arabian Gulf.

During the last glacial maximum (~18 ka), global sea levels were

about 110–120 metres lower than today and the sea retreated to

the Straits of Hormuz. The Arabian Gulf was almost dry and the

united Tigris and Euphrates rivers extended the entire length of the

Gulf, with perhaps occasional lakes (Lambeck 1996).

Large areas of seabed were then exposed to the mainly onshore

wind, and vast areas of unconsolidated quartzose sands deposited

FIGURE 2: Generalised sketch showing the major physiographic features of
the UAE (dune pattern from Teller et al. 2000). 

FIGURE 3: Schematic regional cross-section summarising the Quaternary geology of the UAE.
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AEOLIAN DUNES

The present-day pattern of aeolian dunes in the interior deserts

arose from the reworking and super-imposition of various dune

systems as a result of differing wind regimes throughout the

Quaternary. Satellite images reveal a great variety of size and shape

of dune and at least six generations of dunes have been recognised

in the UAE – the final episode being the shaping of these

features by the present-day shamal (Glennie and Singhvi 2002). 

Generally, dunes of all ages are dominantly composed of

siliciclastic sand (quartz, feldspar and lithic fragments), but also

have grains of bioclastic carbonate and gypsum. They show a

decrease of carbonate grains away from the present-day

coastline where the dune sands are white because they are FIGURE 10: Reddened quartz sand dunes being quarried near Al Ain

FIGURE 9: Arcuate, late Pleistocene seif dunes derived from the west (dry Arabian Gulf) and curving to the north-east between Abu Dhabi and Dubai. 
Modern winds have created oblique minor linear dunes that link the older seifs by crossing the interdune areas of the larger seifs. Note the colour change from
white to brown which reflects the changing dominance of carbonate to quartz contents of the dunes (after Kirkham, 1998b; courtesy of GeoArabia and Dubai
Petroleum Company).

interdunal sabkhas with calcite or gypsum crusts developed, are

now found capping local flat-topped hills. These are the palaeo-

sabkha deposits and the deposits of the Aradah Formation of

Hadley et al (1998). The uncemented dune sands that previously

surrounded these original relative low areas have often been

removed by wind erosion (Fig. 4b and c).

ALLUVIAL FANS

Large alluvial fans border the Hajar Mountains in the east of the

UAE and form a gently sloping, gravelly plain ‘bajada’ cut by

shallow channels. They are overlain on their distal parts by

scattered dunes of the adjacent aeolian sand sheets. In the extreme

north-east of the UAE, these fans reach the coastline to form fan-

deltas or they are separated from the present shoreline by coastal

barriers enclosing narrow lagoons with mangrove stands and

occasional sabkhas. Their deposits interfinger with the aeolian

desert sands along their distal margins and

in the north-east, where fan gravels extend

to the coast, they also interfinger with

marine deposits (Fig. 7).

The fans are composed of boulder gravels

and sandy gravels (Fig. 8), which are

sometimes cross-bedded with their mainly

limestone clasts often stacked to show an

imbricate structure. Some clasts (ventifacts

or dreikanters) with abraded and flattened

facets show a ‘desert varnish’ (iron and

manganese crust developed by alternating

wetting and drying, probably aided by

bacterial action). The breakdown by

groundwaters of clasts of basic and

ultrabasic rocks from the Hajar and Oman ophiolites have produced

a rock composed of decomposed boulders of mafic rock bound

by a dolomitic (CaCO3.MgCO3) paste or cement to form a rock

called ‘barzamanite’. Elsewhere, there are hard layers of gypcrete

and calcrete precipitated from the interstitial waters. The fans are

largely inactive today except for occasional flow in some channels.

They are thought to have originated during the Pliocene when

wetter climates than today existed, but continued to develop during

the Quaternary (Hadley et al. 1998) and were further modified in

the Holocene (Juyal et al. 1998).

FIGURE 6: A ‘hoodoo’ caused by wind erosion of
cemented Pleistocene carbonate dunes
(aeolianites). Coastal sabkha in the background.

FIGURE 7 BELOW LEFT: An aerial photograph of an alluvial fan fringed on its
seaward side by coastal beach-dune ridges that resulted  from northward
extension of a large spit, Ra’s al-Khaimah. North arrow shown.
FIGURE 8 BELOW RIGHT: Section through gravels of an alluvial fan, 
Ra’s al-Khaimah
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used for similar deposits in western India and was introduced to the

Arabian Gulf by Indian Survey officers during early nineteenth-

century surveys. The original sheets of miliolite in turn have been

severely deflated to a palaeo-water table or survive as isolated

jebels or zeugen (Fig. 14) on the barrier islands and coastal sabkhas.

Amongst the dunes are scattered low flat areas exposing deflated

rock surfaces with occasional small upstanding jebels of Tertiary

sandstones and marls. Elsewhere are relatively flat areas with

salt-encrusted surfaces with occasional halophytic plants. These

are interdunal or continental sabkhas. Gypsum (CaSO4.2H2O)

‘desert roses’, constituting intergrown gypsum crystals, develop

just beneath the sabkha sediment surfaces. 

Sabkha Matti is the largest of these continental sabkhas

(Goodall 1997). Near the coast, it merges with the coastal sabkhas,

deflated storm beaches, intertidal gypsum and oolitic sand flats.

Inland, it has a hummocky, variably reddened (‘leopard-skin’)

terrain and often a treacherously moist surface beneath which

deep red iron minerals are precipitating along with fibrous salt

(NaCl) and the magnesium-rich clay, palygorskite/attapulgite

((Mg,Al)5(Si,Al)8O20(OH)2.8H2O; R. Peebles, pers. comm.; Fig. 15).

Gypsum dykes several centimetres in width often protrude above

the sediment surface and gypsum ‘volcanoes’ occur (sometimes

exceeding 50 metres in diameter) in the central parts of some

interdune depressions – probably involving artesian activity.

Elsewhere, in inland sabkhas, thin discrete sepiolite (another

magnesium-rich clay; Mg4Si6O15(OH)2.6H2O) seams may occur

approximately 1 metre beneath the interdune surface. Such clays

are produced by reaction between the saline groundwater and the

fine clay and silty dust transported into the areas during dust and

sandstorms. Most of these features are fed by rising groundwater

which, during wet seasons, may produce ephemeral shallow lakes.

In some areas these may support beds of the reed, Phragmites.

MARINE DEPOSITS

Unconsolidated Quaternary marine carbonate sediments occur

only along the coast where they overlie and interfinger with the

aeolian deposits and alluvial fan deposits. Also, marine limestones

capping the aeolianites are exposed only along the coast and the

coastal plain. These marine limestones have been assigned to the

Fuwayrit Formation by Williams and Walkden (2002). There is no

evidence that marine transgressions ever reached the Tertiary

escarpments which mark the landward limits of the present-day

coastal sabkhas. The inner sabkha margins have retreated

landwards since the climax of the Flandrian transgression by

continued deflation inland, beyond the most landward extent of

the Flandrian transgression. The distribution of marine sediments

has been dominated by the Great Pearl Bank (Fig. 2), which forms a

prominent submarine ridge capped by abundant coral reefs and

the islands of Bazm al-Gharbi, Liffiyah, Marawah, Junana, Salahah

and Abu al-Abyadh. It appears to be oblique to the shore with a

FIGURE 13: Photomicrograph of miliolid foraminiferids such as ‘peneroplids’
that are very common in modern lagoonal carbonate sediments of Abu
Dhabi. Blue background is stained resin. Scale x18

FIGURE 14: A zeuge of aeolianite with capping of marine strata, coastal
sabkha, Tarif. Barnacles had encrusted the top of the marine sediment. All
sediments and the barnacles are of Pleistocene age.

FIGURE 15: ‘Leopard-skin’ terrain. Sabkha Matti. The trench exposes
reddened subsurface areas rich in fibrous halite and palygorskite.

dominated by carbonate grains derived from the coastal

carbonate sediments. Their landward colour change from white

to red (Fig. 9) partly reflects the decrease in carbonate but also

the residence time in the aeolian setting. Iron oxide coatings on

grains increase with time and distance downwind and,

consequently, the aeolian dunes near Al Ain are the most red

(Fig. 10). The sands redden at or below the water table and so the

downwind reddening also reflects the number of times the sands

have been buried to that level and reworked again to the surface.

Long linear seif dunes (2–5 kilometres apart and 50–100 metres

high) are common in the central, north and east of the UAE as well

as in the south-west bordering the Sabkha Matti. These are strongly

deflated near the coast and are being reworked by the modern

shamal winds into other dune patterns, such as small longitudinal

dunes oblique to the trend of the older ridges. At Dabb’iya, the

cores of these cemented carbonate-rich (aeolianite) seifs have been

exposed by erosion and their internal bedding indicates that

original crescent-shaped barchan dunes (Fig. 11) have been

remodelled into seif dunes, probably as a result of increased wind

strengths as the wind system changed in response to Quaternary

global temperature variations (Kirkham 1998a). In places, the

cemented carbonate-rich aeolian sand (i.e. aeolianites) contain

evidence of fossil tree or bush roots (rhizoliths). Inland of the

coastal sabkhas, the aeolianites are often exposed from beneath

the present-day veneer of mobile aeolian sand. These cemented

aeolian deposits (i.e. aeolianites), commonly called ‘miliolites’ in

the Arabian Gulf, were named the Ghayathi Formation by Hadley

et al. (1998).

In the Liwa, the dunes are characterised by large (100–150

metres high) compound crescentic (barchanoid) mega-dunes which

migrate inland (Fig. 12a) and are separated by inland sabkhas

over half a kilometre across.

The alignments and transport directions of the various dunes

have varied both areally and temporally because of changes in

the directions of the shamal as it responded to changes in the

wind systems between the glacial and interglacial periods, and

partly due to the influence of the Hajar Mountains.

Occasionally, it is possible to observe the base of the

Quaternary aeolian dunes, unconformably overlying Miocene

sediments. On the coastal sabkhas, relatively unconsolidated,

brown, quartzose dune sands are locally overlain by remnants of

cemented, carbonate aeolianites, known as ‘miliolite’ because

they often contain miliolid foraminiferids (Fig. 13). The name was

FIGURE 12: The Liwa 
LEFT: Satellite image of the Liwa area with its large crescentric mega-dunes
RIGHT: A mega-dune with its frontal interdune sabkha 

FIGURE 11: Deflated barchan aeolianites near the landward margin of a
coastal sabkha
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HOLOCENE

Following the deposition of the oolitic beach bars (e.g. at Marawah)

during the penultimate interglacial, the sea level fell to about

110–120 metres lower than that of the present-day at about 18

ka. This led to a long period of exposure and deflation of the

earlier deposits and was followed by the Flandrian transgression

which climaxed about 4 ka approximately 1 metre above

present-day mean sea level (Evans et al. 1969; Kirkham 1998b).

At about the maximum of the Flandrian transgression, waves

eroded conspicuous wave-cut platforms (Fig. 19) around the more

seaward, isolated remnants of the earlier Pleistocene carbonates

(i.e. the zeugen) which had survived deflation (Evans et al. 2002).

Mangrove stands developed along the contemporaneous

coastlines and their fossil rhizoliths are commonly exposed today

on these wave-cut platforms. Outlying remnants of the cemented

carbonate dunes (Pleistocene aeolianites), with their capping

marine carbonates and/or calcrete, formed nuclei around which

shallow-water carbonate sediments accumulated (Evans et al.

1973). These sediments were produced by the development of

fringing coral reefs, breakdown of skeletal debris in the shallow

turbulent waters and precipitation of calcium carbonate around

shell and other fragments to form oolitic sand (Fig. 20). Waves

generated mainly by the north-west winds drove this material

landward around the rocky cores to form beaches and spits. As

barrier islands grew by sediment accretion around the rocky

cores, the gaps between them became restricted and tidal

channels with strong ebb flows developed oolite deltas on their

seaward sides, crossed by distributary channels with levees

exposed at low tides. The oolitic sands have been transported

onshore to form beaches and aeolian dunes on the fronts of the

barrier islands. In places, both the beach sands and the aeolian

sands are cemented to varying degrees by the precipitation of

CaCO3 to form beachrock and aeolianites. Small coral reefs

formed and survive today offshore of the islands between the

oolite deltas and along the outer reaches of tidal channels just

behind the oolite deltas and barrier islands (Fig. 21).

Individual islands extended to their leeward and in places

reached across the lagoon to join the mainland, forming a

‘tombolo’. The Dabb’iya Peninsula is an example of such leeward

accretion and today Dabb’iya is no longer an island. Abu Dhabi

FIGURE 19: Wave-cut platform (arrowed) thought to have formed approximately at the time of the maximum height of the Flandrian transgression. Ra’s Khaf,
Al Dabbiya. The modern wave-cut platform forms the foreground.

FIGURE 20: Photomicrographs of ooliths each comprising a central nucleus surrounded by tangentially orientated aragonite needles. LEFT: With quartz grains as
nuclei; from Jebel Dhanna area. RIGHT: With pelletal carbonate nuclei; from Abu Dhabi Island area. Cross-polarised light. 

WNW–ESE trend, and disappears as a physiographic entity under

the island complex east of the Dabb’iya Peninsula (Purser and

Evans 1963; Evans et al. 2002).

PLEISTOCENE

The oldest marine Quaternary sediments recorded in the UAE have

been dated as ca. 160–280 ka. They comprise reefal limestones

dominated by the coral, Porites (Figs. 16 and 17), which crop out

on Marawah Island (Evans et al. 2002) and are overlain by

beach/intertidal limestones followed by aeolianite. Also, a gypsum

horizon overlying a fine-grained limestone with shell moulds is

exposed in canal cuts north-east of Abu Dhabi Island and is possibly

approximately of the same age as the reefal limestones. Both the

reefal limestones (and overlying beach deposits) and the gypsum

horizon are overlain by a carbonate aeolianite (miliolite). It is

possible that the gypsum and the underlying limestone formed in

a more sheltered environment behind a barrier formed by an east-

north-east extension of the reef seen at Marawah and now buried

under the barrier islands.

The aeolianite deposit is overlain by a bioturbated shallow-water

marine limestone, capped on Marawah by an oolitic limestone

estimated as approximately 125 ka by comparison with the world’s

sea-level curve. The transgression which produced these deposits

led to reworking of the underlying aeolianite. Excellent examples

of transitional beach-to-lagoon sediments are seen on the flanks of

remnants of the aeolianite, which forms an old seif dune at 

Ra’s Kahf, Dabb’iya (Kirkham 1998a). On Marawah, the topmost

oolitic limestone unit is fashioned into a series of beach bars 

(Evans et al. 2002). Clearly, the dune sands were cemented

before the transgression commenced and formed cliffs with screes

containing boulders exceeding 1 metre across which were buried by

the transgressive marine sediments (Fig. 18, Kirkham 1998a). 

The aeolianites were bored by marine organisms during the

transgression that reworked the aeolian sands. The inter-dune

areas between the seif dunes would have been digitate marine

embayments between the seif dunes in proximity to the

contemporaneous coastline. At Futaisi and Dabb’iya, there is a level

with distinctive problematic, cone-shaped, rubble-filled pits (about

0.5 metres diameter and 0.5 metres deep) which have been

interpreted as former tree locations (Williams and Walkden 2001).

FIGURE 16: Porites corallites coated with thin white encrustations of
coralline algae (red algae)

FIGURE 17: Pleistocene evolution of Marawah Island (After Evans et al.
2002). Courtesy of GeoArabia

FIGURE 18: Exposure of Pleistocene aeolianite overlain by shoreface
deposits (the hammer is located at the approximate boundary). Angular
boulders of aeolianite forming a fossil cliff-scree can be seen encased in the
marine deposits. Ra’s Khaf, Al Dabbiya.
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FIGURE 23 Microbial mats LEFT: Extensive microbial mat with polygonal desiccation cracks, intertidal zone, Khor al-Bazm CENTRE: Close-up of leathery microbial
mat with polygonal desiccation cracks, intertidal zone, Khor al-Bazm RIGHT: Crinkly microbial mat, intertidal zone, Khor al-Bazm

FIGURE 24 LEFT: Intertidal sediment surface covered by spoil heaps of extruded sediment around crab burrows RIGHT: Close-up of a typical crab burrow

FIGURE 25 LEFT: Beach rock formed within the intertidal zone and broken naturally into polygons with edges forming tepee structures 
RIGHT: Photomicrograph of beach rock showing poorly developed ooliths and a gastropod shell cemented by acicular aragonite crystals (x50)

island almost became linked to the mainland shoreline in a

similar way. The enlarging barrier islands enclosed shallow lagoons

with restricted circulation, high salinities and high temperatures.

These gradually became infilled with muddy carbonate sands

composed of skeletal debris and faecal pellets produced by the

large but poorly diversified population of organisms living on

and within the sediments. 

As the sediment accumulates, it appears to reach an equilibrium

level and, although sediment is still produced, it is swept away

and the sediment on the equilibrium surface remains in contact

with the overlying sea water to become cemented to form a

surface or near-surface lithified layer (hardground). This is then

often bored by marine organisms or colonised by epifaunal

organisms when exposed at the sediment-water interface (Fig. 22).

Sediment has been driven landward by waves and storm surges

on to the mainland shorelines and those of the islands. The

intertidal zones, in particular along the mainland, have been

colonised by microbial (algal) mats (Fig. 23) and elsewhere

mangrove thickets, especially on the islands, are the sites of

accumulation of carbonate muds extensively populated and

burrowed by crabs and annelids (Fig. 24). The landward transport

of sediments led to the extension seawards (progradation) of the

intertidal and shore zones by sediment accretion. Intertidal

cementation also commonly occurs to create beachrocks which

often crack into polygons with upturned edges to form tepee

structures – so called because their shapes resemble American

Indian tents when viewed in cross-section (Fig. 25).

The approximate maximum extension of the sea at the climax

of the Flandrian transgression is located just landward of parallel

storm beaches developed along the contemporary mainland

shoreline of what is now the coastal sabkha along much of the Abu

Dhabi coastline between Abu Dhabi and Abu al-Abyadh. These

form a line approximately 1–4 kilometres inland of the present

coastline (Fig. 26). Further west, where the coast was more

exposed, similar beach ridges developed as ‘winged spits’ around

the flanks of broad yardangs and mesas of Miocene rocks that

protrude as peninsulas into the Khor al-Bazm lagoon. These

older storm beaches and winged spits have been reduced almost

to the level of the surrounding coastal sabkha by prolonged

deflation but are still clearly visible on satellite images (Kirkham

1997; 1998b) and they can be recognised in the field by the

abundance of shells (mainly cerithid gastropods) on the surface

of the sabkha and scattered halophytic plants which grow on

these very slightly higher elevations. 

The coarse shelly content of most of these ridges was evidently

formed under higher wave-energy conditions than exist today

along the inner, mainland shores of the lagoons. Either weather

conditions are less severe today or, more likely, the protective

barrier islands were significantly smaller in the past, and the

mainland coast was much more exposed to storm waves.

FIGURE 21: An underwater view of a modern reef located immediately
seawards of a barrier island and between two oolite deltas. The two main
coral colonies shown are about 3 metres high.

FIGURE 22 UPPER: Exhumed, in situ hardground exposed within a tidal
channel between two of the barrier islands. The hardground has been
damaged by road building (top) and underlying sediment washed away by
tidal currents. LOWER: Broken slabs of hardground within a spoil heap. Note
the flat top and irregular base of the central hardground slab. Fine burrows
are preserved as open vugs. The top of the hardground is often bored by the
bivalve, Lithophaga sp.
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EVAPORITES

Evaporites are forming today in the prograded sediments seaward

of the Holocene storm beaches. Previously they formed in some

areas landward of these features in shallow, narrow micro-lagoons

and within the deflated aeolian deposits landward of the storm

beaches (Fig. 26; Kirkham 1998a). 

The high temperatures to which the prograded sediments have

been exposed has led to marine water being concentrated and

drawn to the surface by evaporation; the precipitation of gypsum

(CaSO4.2H2O); dehydration of gypsum to anhydrite (CaSO4); direct

precipitation of anhydrite; the conversion of the fine-grained

aragonitic (CaCO3) sediment to dolomite (CaMg (CO3)2); and the

production of further gypsum and anhydrite as a by-product of

these reactions. Further mineralogical changes have occurred within

the sediments due to reaction between the sediments and the

highly saline groundwaters to produce celestite (SrSO4), magnesite

(MgCO3), huntite (MgCa(CO3)4), etc. (Bush 1973; Kinsman 1969;

Butler 1970; Curtis et al. 1963; Evans and Shearman 1964;

McKenzie et al. 1980).

The anhydrite forms seams or nodules (Fig. 28), which gradually

merge to form deposits with a ‘chicken wire’ appearance. The

anhydrite seams form contorted (enterolithic) layers. They may

have formed merely by dehydration of gypsum layers within

prograding sediment, but Hardie (1986) and Kirkham (1998b)

considered that the anhydrite seams possibly represent dehydrated

gypsum layers formed within previous marine salinas. As additional

anhydrite forms, its force of crystallisation ‘jacks up’ the surface

of the sabkha (Shearman 1966). Anhydrite seems to be confined

to the supratidal sabkhas of the mainland as none has been

recorded on the islands. Two main episodes of anhydrite formation

appear to have occurred as revealed by satellite imagery and field

observation (Kirkham 1997; 1998b). One formed during the final

stages and at the culmination of the Flandrian transgression and

the other during the later Holocene, coastal progradation.

Hence, whereas the inner parts of the coastal plain (the sabkha)

have been deflated, the seaward outer parts, although occasionally

trimmed by storms and wind, have prograded and been built up

by precipitation of evaporites within the sediments; deposition of

sediment derived from the adjacent lagoon during marine

flooding; and the deposition of wind-transported sediments.

In places, on the inner margins of the sabkhas, it appears that

some anhydrite has been altered to gypsum by less saline,

continental waters. During periods of heavy rain, or during high

tides coinciding with strong shamals, the surface of the sabkha is

often flooded and extensive shallow lakes form, which may persist

for weeks or months, behind natural dams caused by deflated

storm beaches or ‘jacked up’ areas of sabkha. These are becoming

increasingly common due to the additional damming effects of

new roadways and pipeline bunds. The waters evaporate to form

salinas which, when totally dry, leave behind large areas of

glistening white halite (NaCl) which slowly turn brown over periods

of months due to the admixture of wind-transported dust and

form crusts which may be several centimetres thick. The lateral

forces of crystallisation lead to the development of polygons up to

several metres across and with upturned edges which can project

FIGURE 28: Variations in the form of sabkha anhydrite. TOP: Layered and
enterolithic seams of anhydrite, Mussafah Channel. Possibly the layered
anhydrite is dehydrated laminated gypsum formed within former salinas
(Kirkham 1998b). CENTRE: Large anhydrite nodules, coastal sabkha, near Abu
Aish, western Abu Dhabi. BOTTOM: Small anhydrite nodules (white) formed
within aeolian sediment above the water table, near Al Dabbiya.

Inland of the parallel storm ridges, the adjacent desert sands

were cut off from their aeolian source areas due to flooding by

the Flandrian transgression and have been gradually deflated by

the onshore shamal winds. They have been eroded down to the

level at which they were kept damp and stable, by the rise of

water in the capillary zone above the water table, to form the flat

inner part of the coastal sabkha plain. The elevation of the sabkha

surface generally rises and falls corresponding to the depth to

the top of the capillary zone. If the latter rises, wind-blown dust

carried from the adjacent deserts can accumulate to create a

supratidal sediment that is of aeolian origin but which lacks the

usual tell-tale signs of large-scale, high-angle cross-stratification

normally associated with aeolian deposits (Fig. 27). If it falls,

deflation will occur. Further inland, the sands have been stripped

off the underlying rock, and expose Pleistocene aeolianites and

the rocky zeugen, yardangs and scarps of Tertiary rock which

form such striking features of the present-day landscape.

FIGURE 26: Composite images of the area between Bu Labyad
and Al Dabbiya RIGHT AND BELOW: Satellite images of parallel
storm beaches are evident. Blue areas landward of these
deflated storm beaches are moist coastal sabkhas which
become flooded mainly by rainfall. It is extremely rare for
these areas to be flooded by sea water. 
BELOW RIGHT: Aerial photograph showing parallel storm
beaches crossed by former tidal channels, mainland coast of
Khor al-Bazm. Note the black microbial mat and white
surficial patches of halite immediately seaward of the storm
beaches, north arrow shown in green.

FIGURE 27:  High-angled cross-bedded aeolian sand dune deposits overlain
by sub-horizontal, windblown sabkha deposits impregnated with gypsum.
Coastal sabkha. Scale in inches
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over 30 centimetres above the general level of the crust (Fig. 29).

They are similar to the teepees seen in the carbonate beachrocks.

These are the only halite deposits preserved within the

Quaternary sediments. Difficulties in preservation occur either

because of the high humidity or deflation, or because they are

dissolved and re-precipitated by successive floods. 

Over the last few thousand years, there has been a fall in sea

level of approximately 1 metre, which has accelerated the speed

at which the mainland coast prograded seawards and at which

leeward accretions of the barrier island into the lagoons occurred.

The sea level fall is evident from the existence of intertidal and

lagoonal sediments at about 1 metre above present-day mean

sea level. Gradually, the lagoons were reduced in size and the

prograded marginal sediments, together with the deflated surfaces

inland, evolved to form the present day relatively flat, featureless,

salt-encrusted sabkha surfaces.

Seawards progradation of the mainland coastline has produced a

distinctive vertical sequence of carbonates and evaporites which has

been widely recognised in many ancient stratigraphic sequences. It

comprises a trinity of components: subtidal lagoonal sediments

overlain by gypsiferous intertidal microbial mats, which are in turn

covered by supratidal anhydrite seams and nodules, often with a

‘chicken wire’ structure and sometimes

showing evidence of aeolian or storm-

induced erosion, with concentration into

lags of abraded anhydrite nodules at the top

of the sequence. In places, deflation has

been enough to expose sub-vertical

gypsum crystals which originally formed

within the sabkha sediments beneath the

contemporary water table. These crystals

may then also accumulate to form

protective lags on the sabkha surface

(sometimes split into cleavage flakes Fig. 30).

RECENT COASTAL DEVELOPMENT

There is evidence from the Holocene

stratigraphy of the coastal sabkhas that sea

level seems to reflect the present-day eustatic rise in sea level

(Evans and Kirkham 2002; Kirkham 1998b). Modern algal flats

are at or slightly higher than earlier algal flats formed during the

progradation of the coastline following the mid-Holocene high sea

level. This is unlikely to result from tectonic activity as, although

the Arabian Gulf was once considered as an area of considerable

neotectonic activity, it appears that such movements on the Arabian

side, other than in the immediate vicinity of the Hajar Mountains,

are restricted to the vicinity of salt diapirs – such as Sir Bani Yas

and Jebel Dhanna (Kassler 1973; Kirkham 1998b; Williams and

Walkden 2002). No further definite evidence has as yet been

discovered of any Quaternary warping or faulting in other areas of

the UAE. The apparent sea-level rise is probably caused by the

global rise in sea level and, if continued, it will have important

consequences for the coastline and the population of the UAE. 

Graham Evans and Anthony Kirkham
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FIGURE 29: Brown (originally white), halite crust
(halcrete) with polygons separated by pressure
ridges produced by forces of crystallisation of the
salt. The halite covers extensive areas formerly
flooded by compounded rainwater on the coastal
sabkha.

FIGURE 30: Exhumed gypsum crystals which
originally developed at or just below the water
table and have split into cleavage flakes after
exposure on the coastal sabkha surface by
deflation. 
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As discussed in the previous chapter, the world’s land

masses have not always been in their present location.

During the past 700 million years they have moved,

broken apart and joined together. The earth’s surface

is now known to be divided into tectonic plates that may

include both the land masses – the continents – and

the material beneath the oceans – oceanic plates. This

movement of plates continues today and some plates,

such as the Arabian continental plate drifting away from

Africa, travel at rates of from 2 to 10 centimetres a year.

At the margins of these plates there are three main types

of phenomena: creation of new oceanic crust by

continental rifting and sea-floor spreading; consumption

of old crust by subduction and resorption into the earth’s

mantle at a subduction zone; and lateral movement

where adjacent plates slide past each other without

either the creation of new crust or the resorption of

existing crust. Continents borne on these plates may

have an ‘active’ margin, where the edge of the continent

is situated at the leading edge of the plate, adjacent to

a subduction zone, or a ‘passive’ margin, where the

trailing edge of the continent is being carried away

from a spreading zone. Active margins are associated

with the formation of mountains, either at the edge of a

continent, such as the Andes, or as the result of the collision of

two continental masses, such as the Himalayas, or the Zagros

mountains of Iran. This process is usually accompanied by deep-

seated earthquakes and intense volcanicity. 

When the ‘active’ and ‘passive’’ margins have been identified,

and by measuring the orientation of the earth’s past magnetic

fields that have been preserved within the iron minerals of

volcanic rocks within the continents, the positions of the land

masses can be plotted for various parts of geological time. The

results from this plotting is called palaeogeography. 

Following its splitting away from South America about 140

million years ago, the continental plate of Africa, the north-

eastern part of which was to become Arabia, steadily

moved towards the north-east. This movement was due 

to sea-floor spreading along the mid-Atlantic ridge.

During the late Cretaceous (about 70 million years ago)

the rocks of ancient Nubia, then linking Arabia with

Egypt, began to drift apart to form the beginnings of

what is now the Red Sea rift. At this time, Arabia was still

isolated from both Europe and Asia by a seaway named

the Tethys that connected the ancient Mediterranean with

the Arabian Gulf and the Indian Ocean. Twenty-three

million years ago, approximately, the pace of movement

of Arabia away from Africa increased by an anticlockwise

motion to the north-east that closed the Tethys sea. 

This event prompted the formation of the Zagros

and Taurus mountains of Iran and Turkey,

respectively. In Arabia, most of the volcanicity

linked with this movement was confined to the

southern Red Sea area, in what is now Yemen and Saudi Arabia.

A land connection to Africa was still in place in south-western

Arabia; the Ethiopian–Yemen isthmus existed until Pliocene

times (about 5 million years ago) when the Red Sea was

connected to the Mediterranean but cut off from the Gulf of

Aden. This land bridge allowed migration of terrestrial animals to

and from Africa and Asia via Arabia. 

THE FOSSIL RECORD
SINCE 1979, WORK BY AN INTERNATIONAL TEAM OF PALAEONTOLOGISTS and geologists, initiated by the Natural History
Museum, London, has added considerably to knowledge of the ancient heritage of the Emirates. Initially
supported by the Abu Dhabi Company for Onshore Oil Operations (ADCO) and the former Ministry for Higher
Education and Scientific Research, the project continues under the aegis of the Abu Dhabi Islands Archaeological
Survey (ADIAS) and the Environment Agency – Abu Dhabi (EA–AD) (formerly ERWDA), the designated bodies
for the Emirate of Abu Dhabi. 

Tooth of an 8-million-year-old
monkey fossil from the
Miocene of Abu Dhabi

The research has focused on three distinct periods. The first is

the geology and palaeontology of the rocks of the Miocene period

(a geological time period from 23 million to 5 million years ago)

found in the Western Region of Abu Dhabi. The second is the

Eocene to Oligocene (30 to 50 million years ago) environment

and fossils found at Jebel Hafit, and the third concerns the geology

and palaeontology of the Cretaceous rocks (about 70 million years

old) found in the area bordering the western foothills of the Hajar

Mountains, in Abu Dhabi’s Eastern Region and Sharjah. In addition,

preliminary studies have been carried out on the 150 million year

old fossils found in the Musandam region, while some preliminary

studies have commenced on rocks from the Pleistocene (the last

1.8 million years or so), from Abu Dhabi’s coast and islands (see

the chapter on The Quaternary Deposits).  

Before examining the results of the research so far, it is useful to

outline the tectonic (structure of the earth’s crust) history of Arabia

so as to explain why this region – especially the UAE – is important

for geological and palaeontological studies.

C O N T I N E N TS O N  T H E  M OV E
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Overall, the surface geology of the Emirates can

be divided into three regions. These

are, a) the offshore islands, b) the

generally flat western interior

from the international border

at Ghuweifat to, approximately,

the Dubai–Al Ain road and c) the

region east of that road to include Al

Ain, the Northern Emirates and Fujairah.

OFFSHORE ISLANDS

The first geological survey of what is now the UAE took place in the

1850s, when Captain C.G. Constable of the Indian Navy sailed from

Bombay to chart the offshore island. In his reports (Constable 1859,

1860), he distinguishes the Persian side of the Gulf from the Arabian

side where at Aboo Moosa (Abu Musa) and Surree (Sirri) he describes

a white calcareous grit that he termed ’Milliolite’, probably

Pleistocene or recently formed beach rock – a hardened mass of

sand and shells cemented by carbonate. He was intrigued by

seeing what he thought were the products of volcanoes – iron

ore, gypsum, salt, sulphur and diorite (a rock similar to basalt) –

that he had found on other islands such as Daus (Das), Arzenie

(Arzanah), Dalmy (Dalma), Jirnain (Qarnein), Seir Abonade (Sir Abu

Nu’air). He states that ‘. . . specimens of “peacock-iron-ore” from

Dalmy are as beautiful as any that I have ever seen from the

island of Elba’. He goes on to comment ‘. . . doubtless there are

points . . . on the mainland . . . where the volcanic rock projects

above the surface . . . [such as] Sir Beni Yas, and the headland

close to it [presumably Jebel Dhanna] is on a level almost with

the sea, [and] as far inland as the eye can reach, barren and

uninhabited . . .’. These so-called volcanic rocks and minerals,

called the Hormuz Formation, are now known to be about 550

million years old, having been brought to the surface by Cambrian

salt to form a salt diapir (or salt plug) and have no link with

volcanoes. Unfortunately, Constable did not record finding any

fossils. In October 1859, he sailed further up the coast to ‘Koweyt’

(Kuwait) where the boat passed through large sheets of ‘. . . oily

substance . . . Our Arab Pilot . . . was certain there were springs

of it near this part . . . but he did not know how to collect it or he

could make a fortune by it’. Coincidentally, the birth of the

petroleum industry was in the same year, 1859, with a successful

shallow exploration well in Pennsylvania, USA.

THE WESTERN INTERIOR AND COAST

Rare outcrops of rock occur in the area south

from the Arabian Gulf coast that borders

the Rub al-Khali especially around the

Liwa area. Here, huge dunes cover most

geological features and no fossils have

yet been found.

Important discoveries of fossils have

been made in the coastal region

to the north of the Abu Dhabi

to As Sila’a road in the area

from Rumaitha, near Abu

Dhabi City, to the west of

Jebel Dhanna. Coastal sites at

jebel and sea cliff localities expose

rocks of Miocene age called the

Baynunah and Shuwaihat Formations. 

Rare vertebrate fossils, unique to Arabia, have

been found in these rocks. Near As Sila’a itself, marine carbonates

outcrop at the foot of the escarpment. These are about 16 million

years old and similar to limestones of the Dam Formation found in

Saudi Arabia. In the Emirates these rocks are sometimes known as

the Lower Fars or Gachsaran Formation and were deposited in a

shallow, tropical sea. Poorly preserved fossils, such as gastropods

and bivalves, can sometimes be found.

Life in an Ancient Miocene Land – 

Abu Dhabi 6–8 Million Years Ago

At this time in the geological past, the climate of eastern Arabia

was very different from today’s arid environment. The geological

and palaeontological evidence gathered from the coastal region of

Abu Dhabi shows that numerous channels, about 10 metres wide,

formed a river system, itself about a kilometre in width.

The water in the channels was deep, clear, sometimes fast flowing

and had probably originated in the western highlands of Arabia.

This habitat was ideal for the freshwater bivalve molluscs that lived

in the river and their larvae were distributed widely throughout

the system in the gills of the numerous catfish that shared the

environment. The channel banks, formed of sandy gravels that

had been deposited when the river was in flood, perhaps during

monsoonal rains, were home to 4-metre-long crocodiles. A gerbil

had burrowed into the channel bank and it was having a very

disturbed night. That day a cat the size of a leopard had killed a

horse, and part of its carcass – one of its three-toed legs – was now

being noisily crunched by a group of hyaenas. Equally noisy were

the hippos. They were hungry and hesitant about leaving the river

so as to get to their grassy

feeding area in a

woodland.

E M I R AT E S G E O L O G Y  A N D PA L A E O N TO L O G Y

Molar tooth of a primitive Miocene 
elephant from Abu Dhabi

Lower jaw of a
hippopotamus that
thrived in Abu Dhabi’s

Miocene river

Two major events for geological science are, therefore, exhibited

in Arabia and particularly in the UAE. The first occurred at the

time just before the dinosaurs became extinct, 70 million years

ago, and was the emplacement of oceanic crust and mantle (the

Semail ophiolite) in what are now the foothills of the Hajar

Mountains. Around the islands formed by this event, shallow-

water, marine carbonates were deposited (see Ancient Seas). This

habitat supported a unique and diverse assemblage of

invertebrate animals ranging from echinoids and corals to bizarre

molluscs called ‘rudists’. Their fossilised remains can now be found

at Jebel Huwayyah (also known as ‘Fossil Valley’), Jebel Rawdah

and Jebel Buhais. The second event (about 23 million years ago)

focuses on the disconnection of the

Tethys seaway by the north-eastern

movement of the Arabian continental plate

in Mesopotamia and the Arabian Gulf to

form a land bridge, possibly located

between Qatar and the coastal Fars region

of Iran. After this disconnection, Tethys

ceased to exist. Land animals from both

Africa and Asia had the opportunity for

intercontinental dispersal via Arabia. It is

probable that these geographical changes also changed the flow

of river systems in north-western Africa and in Mesopotamia,

allowing animals in freshwater habitats, such as fish, turtles,

crocodiles and aquatic mammals, to disperse into new

ecosystems. The remains of these animals, found in the Western

Region of Abu Dhabi, provide clear evidence of the environment

at that time. Consequently, the United Arab Emirates is

palaeontologically unique for it has the finest locations in the

Middle East for discovering late Cretaceous marine

invertebrates and late Miocene Arabian

continental vertebrate fossils.

Reconstruction of life in Abu Dhabi 8
million years ago. A sabre-toothed cat
attacks a primitive three-toed horse,
Hipparion. Parts of both animals have
been found as fossils.

Outcrops of the 8-million-year-old Baynunah
Formation in the Western Region, Abu Dhabi
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been part of Africa for some considerable time and had only

recently, 23 million years ago, joined with Asia. Prior to the

1970s, therefore, there was no fossil evidence that animals had

used Arabia as a ‘corridor’ for intercontinental dispersal. 

This began to change when, in 1974, Natural History Museum

(then the British Museum (Natural History)) palaeontologists

discovered a whole fauna of fossil vertebrates from the Eastern

Province of Saudi Arabia. These fossils were dated at about 16

million years old and their discovery prompted further work along

the eastern coastline of the peninsula. In 1979, one of the present

authors (PJW), a palaeontologist from the Natural History Museum,

visited Jebel Dhanna in Abu Dhabi’s Western Region and discovered

some fossil horse teeth weathering out of soft sandstones. 

These teeth, belonging to the first known fossil horses from Arabia,

were from an extinct animal called Hipparion, about the size of a

small pony that had three toes to each of its feet. Hipparion is

unknown in the Old World before 11 million years but current

geological maps of the Western Region indicated that the rocks

were equivalent in time to rocks previously described from Saudi

Arabia and dated at about 16 million years old. The horse fossils

disproved the evidence detailed on the geological maps and

showed that Abu Dhabi had the only known record of fossiliferous

late Miocene rocks from the whole of the Arabian Peninsula. 

The Miocene exposures in the Western Region had received little

attention from oil company geologists – they have little economic

potential. However, their potential for the scientific and cultural

heritage of the UAE was, and still is, considerable.

An international team of specialist palaeontologists and geologists

was then established, led by the Natural History Museum and Yale

University with the support of ADCO. Besides collecting and

identifying fossils and discovering other fossiliferous localities,

other aims of the project were to collect rock samples for

analysis; to measure the thickness and record the

types of rock exposed, sandstones and clays amongst

others; to date the rocks and to provide names for

the geological sequence.

Over the years up until 1997, when the Natural

History Museum / Yale team ceased their work, 35

international scientists participated in the project

and an area of nearly 200 square kilometres had

been thoroughly examined out of a possible 10,000

square kilometres. 

Since 1999, further work has been

undertaken by the Abu Dhabi Islands

Archaeological Survey (ADIAS) in

collaboration with the Environment

Agency – Abu Dhabi (EA–AD) (formerly

ERWDA) with a number of new

fossiliferous outcrops being

identified. The most easterly of

these, near Rumaitha, 40 kilometres, south-west of Abu Dhabi,

represents an important extension to the east of the previously

known fossiliferous areas.

So what are the results of the research so far? The Miocene

rocks described have been divided into two formations – the

Baynunah and the Shuwaihat Formations named after the places

where they are best exposed. The Shuwaihat Formation outcrops

at sea level in some of the coastal exposures and mainly consists

of fossilised aeolian sands. These rocks seem to lack any fossils

that can be used for dating purposes, but as a result of careful

stratigraphic work it is believed that rocks of the Shuwaihat

Formation might be of the same age as similar rocks found in

Saudi Arabia, or about 14 million years old. Confirming evidence

for this date, plus or minus a few million years, comes from

detailed analysis of the imprint of the earth’s magnetic field on

the iron minerals in the sandstone:

magnetochronology. After the aeolian

sands of the Shuwaihat Formation had

become rock, a regional river system

evolved. This river may have been part

of an extension into the lower part of the

Arabian Gulf of the Tigris–Euphrates delta or,

more probably, the river originated from the

western interior of Arabia flowing into an estuary located

in the region presently known as the Sabkha Matti. The

sands, gravels and clays deposited by this river form the

Baynunah Formation that overlies the Shuwaihat Formation in

the Western Region. The Baynunah Formation contains fossils

and, so far, 4 species of invertebrates, 2 species of

plants, 3 species of fish, 8 species of reptiles, 3 species

of birds and 31 species of mammals have been

identified. Of these 1 species of fish and 2 mammal

species are new to science. There may be other

This fragmented skull of an 8-million-year-old crocodile is similar to that of
today’s Nile crocodile.

A beautifully preserved
partial skull of a cattle-
like mammal that once
roamed the area of
Abu Dhabi

Here, a group of four-tusked elephants had decided that the

woodland was too good a feeding area to pass by. Disturbed and

anxious, the gerbil decided to make a run for a quieter place but

as it dashed away from the noisy feeding habits of the larger

mammals it was snatched, caught and crunched between the

strong jaws of a badger-like carnivore. Its skull lay shattered for

some days until, after having been cleaned by ants, it was

scattered into the river by the north-northeast wind and

subsequently buried by sediments. Later, much later, in fact 8

million years later, the gerbil’s teeth were excavated from sandstone

by palaeontologists and given a new scientific name. The gerbil

became Abudhabia baynunensis, a Latin name derived from the

Baynunah region of Abu Dhabi where it was found in 1992.

This reconstruction of life in Abu Dhabi 6–8 million years ago

is not entirely fanciful. Although we cannot know exactly what

happened to faunas and floras in the geological past and how

they utilised their environment, the reconstruction is based on

the hard evidence from the fossils themselves and how, in part,

their modern relatives are believed to live. Although palaeontological

studies had been carried out on Miocene rocks in East Africa

(from the 1920s) and in Asia (Pakistan and India from the 1830s),

Arabia, during this early period of discovery and exploration,

appeared to be completely barren of vertebrate fossils. The Arabian

continental plate embraces an area that includes all the countries

of Arabia together with Jordan, Syria and Iraq west of the River

Tigris, and consequently occupies a central palaeogeographical

position between the better-known Miocene vertebrate fossil

localities of Africa and Asia. 

This gap in knowledge of Arabian fossil vertebrates was vast, both

in terms of geological time and the geography of the Middle East

during the Miocene, and was especially

frustrating as it was known, as

mentioned above, that Arabia had

LEFT: Fossilised sand dunes of the Shuwaihat Formation
BELOW: Reconstruction of life around the Miocene river. Hippos, crocodiles,
primitive giraffes and acacia-like trees have all been found as fragmented
fossils.
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ANCIENT SEAS

The magnificent mountain of Jebel Hafit overlooks the lush garden

city of Al Ain. The rocks of the jebel have been subject to intense

folding resulting in a structure like an elongated dome of which

the central part has been eroded away; this structure is called an

anticline. Jebel Hafit rocks are of lower Eocene to middle Oligocene

age – 50 to 30 million years old.

The Jebel Hafit Sea – 30 Million Years Ago

The Tethys seaway stretched across this part of the Emirates linking

the Indian Ocean with the Mediterranean and covering most of

northern Africa, Jordan, Syria and Iraq. Parts of Turkey, the Balkans

and part of Greece together formed an island and the Asian

mainland (south-western Iran) was about 1,000 kilometres from the

Arabian coastline. At this time, the Hajar Mountains, including much

of what is now the Northern Emirates, were an island and marine

life flourished in the shallow tropical Tethyan sea around shoals and

in lagoons. Microscopic animals make up the bulk of the marine

fossils to be found at Jebel Hafit. The presence of these fossils in

various horizons in a borehole core can tell the oil geologist the age

of the rocks in which they are found. Distribution across the Middle

East of nummulites, one such microfossil found at Jebel Hafit, is

important to the oil industry as the Asmari Limestone, in which

Nummulites species are found, is a key geological horizon.

Jebel Hafit and Jebel Huwayyah: Eocene and Oligocene fossils

The rocks exposed at Jebel Hafit can be divided into two geological

time zones, Eocene – 55 to 34 million years ago, and Oligocene

– 34 to 23 million years ago. At the foot of Jebel Hafit, near where

the road from the cement works passes through a man-made gorge,

numerous fossils of Nummulites fichteli, almost the size of a

bottle-top, can be found. With them, lying loose on the scree slopes,

are fragments of branching corals, oysters and gastropods, rare sea

urchins and, even rarer, remains of barnacles and crab claws. 

At the northern part of the jebel north towards Al Ain, south of the

Khalid bin Sultan road, eroded flanks of the anticline are exposed

in the wadi. Here very hard, massive limestones are preserved with

their beds in a near-vertical position.

Numerous coral ‘heads’ are found

here, some being quite large, about

60 centimetres in diameter. These

fossils are of Oligocene age. A

section in the car park at the

summit and another in a quarry

in the central part of Jebel Hafit

exposes bands of hard

limestones. Microscopic marine

animals from this limestone show

the rocks to be of Eocene age. Rock

exposures near Jebel Huwayyah,

famous for the Cretaceous fossils

found at Fossil Valley (see below),

have been identified as Oligocene

age because of the discovery of

fossilised oysters.

In the nearshore sands a
specialised community of
burrowing sea urchins
(Faujasia eccentripora Lees)
lived just beneath the surface
and obtained their food by
eating sediment grains. 

The Cretaceous outcrops form a series of low jebels along the eastern margins of the Hajar Mountains. Here Jebel Aqabah is seen.

new fossil species but critical parts of the skeleton have not yet

been discovered to confirm the diagnosis. No complete fossil

skeletons have yet been found. 

Among the most recent finds, in late 2002 and early 2003, during

continuing fieldwork by ADIAS, were two complete elephant tusks,

from separate animals, the complete lower jaws of another elephant

and several elephant ribs. These were discovered during a survey

at Ruwais. Comparatively little is known about Late Miocene

elephantids and the Ruwais specimens will prove to be of major

significance in understanding their evolution. 

The 6–8 million-year-old elephant tusk 
discovered at Ruwais. The tusk is an upper 
tusk from Stegotetrabelodon syrticus. 

Abdul Hafeez from the Private Department of the late President HH Sheikh Zayed bin Sultan Al
Nahyan works on the scale model (1:5) of a Stegotetrabelodon syrticus. This is a primitive 
4-tusked elephant which lived in Abu Dhabi 6–8 million years ago. 

ABOVE LEFT: Close-up of the elephant footprints
at Mleisa 

ABOVE RIGHT: The elephant jaws from site RW13
at Ruwais. These belong to a 4-tusked elephant
that lived in Abu Dhabi 6–8 million years ago.
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and solitary Diploctenium, which attached itself to the

sea floor by a thin stalk. Rather delicate for potential

preservation as a fossil, it is only found in rocks deposited

in the more sheltered environments.

Around the coral thickets, crabs and shrimps were

relatively common, as were sea urchins. These

pentaradial (five-rayed) animals can be found

in a great diversity of forms. Some, with an

abundance of strong sucking tube feet, lived

within the zone of active surf on rocky

bottoms. Others, with fewer feet, lived in

deeper waters below the normal base of

the waves. Many other kinds of irregular

echinoids lived either on or buried within

the sediment. These derived their food from

the sediment itself, either passing large amounts

of it through their gut or using specialised tube-feet

around the mouth to select organic matter from the sediment.

The largest of this type of sea urchin can be fossilised in shallow-

water shoals that were deposited at the base of the waves. Of the

45 sea urchins now known from the Simsima Formation, 14

species were new to science when discovered, some taking their

name from the location of the find, and in one instance, from a

person who helped the researchers – Codiopsis lehmannae.

Specimens named after places in the Emirates are Prionocidaris?

emiratus, Heterodiadema buhaysensis, Circopeltis? emiratus, and

Petalabrissus rawdahensis.

This research has shown that sea urchin species are important

as indicators of the palaeoenvironment that has been established

from palaeontological work in the UAE. Equally important is the

general relevance of this research to modelling of all late

Cretaceous carbonate platform sediments throughout the world.

Such detailed understanding of the depositional environments of

carbonate sediments will ultimately help in the search for new

hydrocarbon deposits.

The Mesozoic Sea

In the northernmost part of the UAE, in

the mountains of the Musandam area,

including parts of Ra’s al-Khaimah and

Fujairah, a thick sequence of marine

sedimentary strata is exposed, which

was deposited during the Mesozoic era

– the so-called Age of Dinosaurs –

including the Triassic, Jurassic and

Cretaceous Periods. These rocks, mostly

limestones and dolomites, range in age from about

250 to 95 million years and were laid down in shallow

tropical and sub-tropical seas covering what was then the coast

and continental shelf of the Arabian continent. This area was part

of the extensive former ocean known to geologists as Tethys. 

Mesozoic Marine Fossils

Various fragments of corals can be found and shell beds are

common in certain shaly units, but most are too poorly preserved

to be identified. Other fossils include fragments of sponges,

algae, bivalves, gastropods, occasional brachiopods and rare

crinoids. This geological time period in the UAE requires further

exploration and study.

OVERVIEW

The work so far undertaken by palaeontologists has shown the UAE

to have, for its size, the most diverse palaeontological heritage of

any country in the Arabian Peninsula. Fossils can be found ranging

in time from nearly 300 million years ago to the Pleistocene period

(see chapter on The Quaternary Deposits). In addition, modern

sedimentological processes, such as the development of sabkha

and carbonate environments with their associated fauna and flora

found along the Arabian Gulf and Indian Ocean coastlines of the

UAE, are now being re-studied to provide an important example of

a modern environment that, in turn, can be compared with a

similar environment in the geological past. Such studies can be of

importance to future hydrocarbon exploration in the UAE.

Palaeontological studies initiated by UAE government organisations,

namely the Abu Dhabi National Oil Company, (ADNOC), ADCO and

the Ministry for Higher Education and Scientific Research, and now

pursued by ADIAS and EA–AD, with the continuing collaboration of

scientists from overseas, can provide important information for

international science and are a fascinating component of the

country’s heritage.

Peter J. Whybrow, Andrew Smith and Andrew Hill

Although primarily open-water animals, occasional
ammonite or nautiloid shells, like this Deltonautilus cf.

mermeti (Coquand) were washed into the
environment and are found in the basal beds of

the succession.

The carbonate succession indicates that the sea floor became progressively
deeper through time. Towards the top of the succession the fauna becomes
very much sparser and only a restricted number of forms are found. One of
them is the oyster Agerostrea ungulata shown here.

The Hajar Mountains

The Cretaceous Sea – 70 Million Years Ago

In the late Cretaceous, the continental shelf of eastern Arabia,

then still joined with Africa, encountered a subduction zone – a

deep ocean trench where the Afro-Arabian plate was sinking and

being reassimilated into the earth's mantle.  The subduction zone

was unable to swallow the relatively light continental crust of

Arabia, which ultimately brought subduction to a halt in this area,

but in the process a thick slice of igneous rocks of the oceanic

crust (called ophiolite) was thrust over the edge of the Arabian

continent. The process resulted in deformation and uplift, producing

a chain of islands formed of ophiolite, an unfossiliferous green-

black rock, often weathering red-brown, that makes up the bulk

of the Hajar Mountains in the UAE.

A broad shallow and warm sea lapped against the Hajar

islands and its limestones are now called the Simsima

Formation. Knowledge of the palaeontology and

stratigraphy of these carbonate sediments is

of particular interest to the oil industry, for

they comprise the primary oil-bearing

rocks in ADCO’s Shah field, south of Liwa.

The best exposures of the Simsima

Formation are found at Jebel Huwayyah (Fossil

Valley), Jebel Rawdah, Jebel Buhais and Qarn

Murrah. Around the ophiolite islands, coarse

beach conglomerates and beach sands were

deposited. In exposed environments with high

wave activity, the pounding of the waves eroded the

beach rocks to form large beds of boulders which had

little in the way of marine life. In more protected bays,

reefs and thickets of corals and rudist

bivalves lived close to the shore while

sandy bays had their own fauna of

burrowing bivalves and marine snails.

Late Cretaceous Fossils

In the search for the hydrocarbons hidden within the rocks that

lie under the land and marine surface of the UAE, essential clues

are provided by the study of fossils and the sediments in which

they are preserved. The fossils provide a way through which the

rocks can be dated and correlated across long distances, since each

set of rocks of a particular age has its own distinctive suite of fossils.

Furthermore, by studying the fossils themselves, scientists can glean

valuable information about the environment in which the sediments

were formed millions of years ago. Palaeontologists at the Natural

History Museum have identified more than 200 species of marine

animals in the Simsima limestones, some new to science, and one

of the most diverse faunas of this age known anywhere in the

world. Many of the species were previously unknown, while others

show that there were strong links between the fauna of the region

and those of Madagascar in the south, Iran and Pakistan to the

north and east, and those of Saudi Arabia and Libya to the west. 

Much of this ancient marine fauna of crabs, sea urchins, bivalve

shells (a new species of oyster-like bivalve Endocostrea

(Selenoceramus) semaili has been discovered), corals and sea

worms would be easily recognisable to us today. However, there

are also fossils from some groups of animals that have completely

disappeared, having become extinct at the end of the Cretaceous

period. These include the ammonites, free-swimming relatives of

bivalves and sea-snails that possessed a spirally-coiled chambered

shell. Ammonites are relatively rare in the fossilised sediments of

the UAE, since they were animals of the open sea that preferred

deep water and are only found as shells washed-up with sands

along the shore. However, they have a crucial part to play in

accurate dating of the Simsima Formation. Another group of marine

animals that no longer exists is the rudists, a highly

specialised bivalve with a large, horn-shaped lower

valve that rested on or in the sediment. The

rudist had a cap-like upper valve that, in some

groups, was covered with small perforations

like a pepper pot. Through the perforations

rudists filtered sea water for microscopic

animals and plants for their food. A rudist

found at Jebel Rawdah, by Natural History

Museum palaeontologists, has been given the

scientific name of Glabrobournonia arabica. Corals

were common in these waters, sometimes

forming dense bush-like thickets or

patch reefs and sometimes occurring as

button-like individuals (some rudists

resemble these corals) scattered across

the ocean floor. On the edges of the

shoals, massive brain corals are to

be found. Probably the most unusual

of all the corals is the fan-shaped

In amongst the
patch-reefs and
shallow rocky
bottoms there lived
a great variety of
sea urchins. All are
well-preserved
although they have
lost their defensive
armament of
spines. This is
Glyphopneustes
hattaensis Ali.

Amongst the marine bivalves are groups of animals that
became extinct at the end of the Cretaceous. One of the more
important groups were the rudists, including claw-shaped
forms such as this Bournonia excavata d’Orbigny.
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The climate of the UAE is of a bi-seasonal Mediterranean type

and characterised by high temperatures and low rainfall. The

summers (May to October) are distinctly hot, with daytime

temperatures regularly exceeding 40°C. Rainfall occurs

occasionally during the summer, but is generally restricted to the

cooler winter months (November to April) when temperatures

can drop to 4°C in some areas at night (and even lower in the

mountains). Frosts are unknown. Seasonal fluctuations in

temperatures are less well pronounced along the coast, where

they are buffered by the maritime influence.

Annual rainfall amounts vary according to location, but

precipitation generally decreases along a north-east to south-west

gradient. The mountainous areas receive most rainfall (long-term

annual mean of about 154 millimetres in Masfut, ranging from 

4 to 479 millimetres), about 80 millimetres in coastal areas such

as Abu Dhabi and Dubai, but substantially less in more western

and southern parts of the country (data obtained from Böer 1997).

Even within a given region, rainfall is often highly localised, with

certain areas regularly receiving lower or higher amounts than

adjacent ones.

Temporal variation in the rainfall pattern is a feature which, due

to the relatively low total amounts received even in wet years, has

a much more decisive influence on biological activity than, for

instance, in more temperate regions of the world. In some years,

rainfall amounts well in excess of long-term mean values are

recorded, whereas in other years there may be no significant

precipitation at all. For instance, over a 23-year observation period

(1970–1992) in Al Ain, total annual rainfall ranged from 1 to 303

millimetres, with a long-term mean of 100 millimetres (Böer 1997).

Rainfall is most effective for the vegetation when it occurs during

the cooler part of the year, primarily because key stages of growth

and development take place during this period, as

outlined below (see Plant Adaptations), but also due

to the fact that less water is lost to evaporation.

Potential evaporation (i.e. that water which would

evaporate if present) far exceeds precipitation in most

parts of the country by a factor of about 20,

indicating the high degree of stress to which

organisms are exposed.

Coastal regions experience high humidity, especially in the

summer months, but the interior has a much drier climate. Mists

frequently cover the mountains, but are also a common occurrence

in some desert regions, such as to the south and west of Abu Dhabi

Island. Dewfall is a common phenomenon in coastal localities.

Many plants on coastal dunes have shallow, lateral rooting systems

that enable them to exploit this regular input of moisture.

Due to the harsh climatic conditions, soils are generally extremely

poor in organic matter, and biological activity is low. The properties

of the little-altered parent material (sand, silt, gravels, bedrock)

therefore exert a dominant influence on species composition of

the vegetation, and in turn, on the fauna in most parts of the

country. Although these soils are often rich in certain nutrients,

they are highly deficient in nitrogen, primarily due to the lack of

organic material. Soil fertility is therefore extremely low.

Soil salinity is a factor restricting or exerting a highly selective

effect on plant growth not only in many coastal areas, but also

inland, particularly on interdunal plains. Problems of salinity have

been exacerbated in recent decades due to a more widespread use

of irrigation water and inappropriate land-use.

As much of the landscape is too inhospitable for human activities,

natural terrestrial habitat types occupy by far the larger part of

the country. These can be broadly classified as follows: inland sand

sheets and dunes; piedmont alluvial and interdunal plains;

mountains and wadis; coastal sand sheets with dwarf shrub

vegetation; and coastal and inland sabkha. Important anthropogenic

habitat types, such as oases, farmland, forestry plantations and

urban areas account for a relatively small proportion. These major

habitat types can often be further subdivided into more specialised

ones, each with their own specific abiotic features, vegetation

and fauna.
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THE LANDSCAPE OF THE UAE IS DOMINATED mainly by low-lying, sandy desert, but extensive salt flats (sabkha) occur in
coastal areas, and in the east, the Hajar Mountains rise sharply above the surrounding landscape to an elevation
of about 2,000 metres. A significant proportion of the roughly 4.3 million inhabitants live in towns and cities
located along the coast, leaving much of the interior sparsely populated.
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Vegetation is one of the key attributes of the landscape, and as

primary producers, plants provide the food on which all

organisms ultimately depend, either directly (as in the case of

herbivores) or indirectly. Most major habitat types are

characterised by certain plant assemblages, a notable exception

being sabkha. The severe climatic conditions, though, mean that

vegetation cover is generally sparse, particularly in areas with

exceptionally low rainfall, and has been further reduced by

severe overgrazing. The limited number of plant species involved,

the relatively broad ecological tolerances of many key perennials

and the fact that some potentially suitable species do not appear

for years under unfavourable rainfall conditions, are factors that

serve to complicate vegetation classification in many desert

habitats. Communities tend to be named after the dominant

perennial species present, sometimes along with the co-

dominant species. There has been some attempt to describe,

delimit and classify certain vegetation communities according to

the phytosociological approach of Braun-Blanquet (1928), as

commonly practised in Central Europe, but such studies remain

few in number, probably due to the inherent difficulties outlined

above. Roshier et al. (1996) used multivariate procedures to

obtain a basic classification of some important plant

communities of the desert interior of the UAE. However, all these

attempts remain preliminary.
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COASTAL ZONE

The coastline of mainland UAE extends for about 650 kilometres,

and comprises the Arabian Gulf coast in the north, and the Gulf

of Oman coast to the east. The Arabian Gulf coastline is

predominantly flat, with warm, shallow waters. Natural deep-water

harbours occur mainly on the eastern coast. The UAE possesses at

least 200 islands, most of which are rather small and flat. However,

Zirku Island attains a maximum altitude of 160 metres, even

though it is only about 8 square kilometres in size.

Specialised habitats of the coastal zone include

mangroves, saltmarsh, tidal flats with cyanobacterial

mats, sandy and rocky beaches, coastal flats and low

sand dunes, sabkha, cliffs and rocky headlands.

Halophytic perennials predominate in the coastal

vegetation, although locally, annuals such as

Biernertia cycloptera, Suaeda aegyptiaca and

Zygophyllum simplex may be more conspicuous.

Succulent, semi-woody dwarf shrubs are the

main life-form, with most species belonging

to the Chenopodiaceae. Widespread species

include Arthrocnemum macrostachyum,

Halocnemum strobilaceum, Halopeplis perfoliata,

Salsola drummondii, S. imbricata and Suaeda

vermiculata. Members of the genus Zygophyllum

(Zygophyllaceae) are also a

conspicuous feature of many coastal locations, and mangroves are

developed in a number of intertidal areas. True grasses (Poaceae)

also play an important role in the vegetation cover, especially

salt-tolerant representatives of the genera Sporobolus and Aeluropus.

Zygophyllum qatarense is the host plant of two striking parasitic

plants, namely Cynomorium coccineum and Cistanche tubulosa.

The two species are particularly common along the coastal areas,

but also occur inland. Furthermore, Cistanche is frequently

associated with Haloxylon salicornicum and appears abundantly in

wet years or where there is a regular supply of water. Occasionally

it even grows on the roots of Arthrocnemum macrostachyum and

Halocnemum strobilaceum.

Seagrasses are a unique group of plants because they are the

only flowering plants capable of thriving permanently submerged

in the sea. Three species are known to occur in the coastal waters

of the UAE, Halodule uninervis, Halophila ovalis and H. stipulacea

(see the chapter on The Shore and Shallow Seas). Although often

overlooked due to their marine existence, even casual visitors to

beaches will be familiar with seagrass litter that is washed up in

large quantities at the water’s edge. This litter provides important

microhabitats for numerous coastal organisms, and it contributes

to the soil development of coastal substrates (Phillips 2002).

Coastal vegetation is extremely productive, especially when

compared to other terrestrial habitats in

the UAE. Despite the fact that the

vegetation is home to a relatively high

number of species, the individual

stands tend to be species-poor or even

monospecific, i.e. carpets of one

TOP LEFT: Cynomorium coccineum

BELOW: Cistanche tubulosa



Chenopods are the main constituents of the vegetation in more

saline coastal habitats, and important species are listed above.

Further inland, where the influence of the sea recedes,

Zygophyllum qatarense often covers wide expanses in which other

species are occasionally interspersed.

The coastal white dunes are home to a high diversity of plants,

including a profusion of annuals that thrive after winter rains.

Dwarf shrubs and perennial grasses dominate the vegetation

physiognomically. An informative transect through the coastal

dunes and sabkhas in the vicinity of Dubai was described by Deil

and Müller-Hohenstein (1996). The dunes close to the coast are

colonised by a local community in which the dwarf shrubs

Sphaerocoma aucheri and Cornulaca monacantha are important

constituents. The vegetation of the dunes is treated in more

detail below (see Sand Sheets and Dunes). 

COASTAL AND INLAND SABKHA

Sabkha is an Arabic term referring to flat,

salt-encrusted desert that is usually devoid

of any significant plant cover. The high

concentration of salts on the sabkha surface

prevents the growth of most plant species,

and as a consequence, landscapes

dominated by sabkha appear distinctly

barren. This accumulation of salt is possible

in areas where the water table lies close to

the surface, as outlined in the chapter on

The Quaternary Deposits. As a broad

distinction, it is possible to distinguish

between coastal and inland sabkha. With

the former, saline water is provided by

the tidal action of the sea, with the latter,

episodic flooding takes place after the infrequent rainfall events,

sometimes leading to the formation of large ephemeral lakes.

A detailed, up-to-date overview of sabkha ecology has recently

been produced by Barth and Böer (2002), and a contribution

specifically dealing with the sabkha vegetation of the UAE is

expected shortly (Brown 2005).

Plant species associated with sabkha are restricted mainly to the

margins, with halophytes predominating. Some plants are able to

germinate on the sabkha surface after heavy rainfall, because this

leads to a temporary reduction in salt concentrations. For instance,

the moderately salt-tolerant Zygophyllum qatarense can germinate

under such conditions, and once the plants have gained a foothold,

they can probably survive for years in a state of dormancy by

discarding their succulent leaves. After further heavy downpours,

they develop new leaves and resume growth.
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particular species usually dominate over large areas. The main

factors controlling the distribution of plant species and community

composition along the coast are:

• salinity of the water and/or substrate

• frequency and extent of inundation

• the water-holding capacity of the substrate.

Often, a distinct zonation of the vegetation can be readily

observed. Where there is pronounced small-scale heterogeneity

in abiotic factors, the vegetation forms corresponding mosaics.

An overview of the zonation of coastal vegetation of Arabia is

provided by Deil (2000). The halophytic vegetation of the UAE

corresponds mainly to the situation he describes for Qatar, with

species such as Arthrocnemum macrostachyum, Halocnemum

strobilaceum and Halopeplis perfoliata very common in salt-marsh

environments (i.e. with frequent inundation), and Suaeda

vermiculata and Limonium axillare in more specialised conditions.

Salsola drummondii is locally common on the coastline, growing on

slightly raised barrier berms created by tidal action and

occasionally on coastal jebels.

Juncus rigidus is a very local species that occurs predominantly in

a coastal salt marsh between Dhayah and Rams (Ra’s al-Khaimah),

where it forms dense, monospecific stands.

Mangroves are well-developed along parts of the UAE coastline,

and impressive stands can be observed at a number of localities,

including Abu Dhabi Island. Further information on mangal

communities is given in the chapter on Life in the Mangroves.
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ABOVE: Low coastal dunes with the halophytic chenopod Halocnemum

strobilaceum growing in the foreground.

LEFT: Arthrocnemum macrostachyum is another halophyte commonly

found along the UAE coastline.

LEFT: Halopeplis perfoliata is the most salt-

tolerant halophyte in the UAE.

BELOW: A flooded sabkha plain



However, unstable sandy substrates, such

as mobile dunes, are less amenable to plant

growth for two main reasons. First, these

substrates are composed almost entirely of

relatively coarse-grained sand, and this

allows the rapid penetration of water to

greater depths where it is then inaccessible

for many plants. However, there is often a

distinct zone of plant growth developed at

the base of such dunes due to water

seepage. Second, only a few species can

come to terms with the constantly changing

surface conditions of mobile sandy

substrates. Seeds that become buried deep

in the sand are not able to germinate. Plants

that do germinate have to be resistant at

the highly sensitive seedling stage to a

variety of adverse conditions, such as lack

of water, abrasion from wind-blown sand (sand-blasting) and

frequent burial and the removal of sand from around them. Mobile

sands are therefore usually very sparsely vegetated by perennials,

and the contribution of desert annuals, even after heavy rainfall,

is generally insignificant, both in terms of

species numbers and cover.

Coastal white sands, which tend to be

rather stable, often have a relatively high

coverage of vegetation. Of particular

importance are the open xeromorphic

grasslands dominated by the perennial

tussock grass Panicum turgidum, which form

what has been described as a ‘coastal white

sand community’. This community extends

along a narrow coastal band northwards

into Kuwait. In the UAE, common perennial

associates include the dwarf shrubs

Sphaerocoma aucheri, Cornulaca

monacantha, Heliotropium bacciferum and

Rhanterium epapposum (locally), as well as

the graminoids Coelachyrum piercii,

Panicum turgidum, Pennisetum divisum,

Stipagrostis plumosa and Cyperus arenarius. Coastal sands are often

rich in annuals, particularly after wet winters, with species such as

Eremobium aegyptiacum, Lotus halophilus, Neurada procumbens,

Plantago boissieri and Silene villosa sometimes abundant.
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Chenopods are typically found on the

edges of sabkha, including Agriophyllum

minus, Arthrocnemum macrostachyum,

Bienertia cycloptera, Salsola imbricata and

Seidlitzia rosmarinus. Halopeplis perfoliata is

probably the most salt-tolerant of halophytes

and common in moist depressions around

coastal sabkha. It also occurs on inland

sabkha in some areas, such as in the vicinity

of Sweihan and the Liwa Crescent. The

plants often turn red, and are therefore

easily spotted. The tamarisks Tamarix

aucheriana and T. nilotica are found both on

coastal and inland sabkha. Limonium

axillare, a common psammophytic shrub

along some stretches of the coastline, is

also occasionally encountered on inland

sabkha, especially where there is a thin

veneer of sand on the surface. The chenopod

Anabasis setifera is a characteristic pioneer

species of reclaimed sabkha in coastal areas.

SAND SHEETS AND DUNES

Sand sheets and dunes of different types cover by far the largest

proportion of the UAE, ranging from vast, flat expanses to the

impressive mega-dunes which are a prominent feature, especially

in the south of the country.

As a broad generalisation, it is possible to distinguish between

two types of sand based on its source. Coastal white sands are

derived from recent marine sediments and are rich in carbonate.

Apart from dominating many coastal areas,

drifts of wind-blown white sands are

occasionally found up to 50 kilometres from

the present coastline. Cemented sand dunes

forming rocky outcrops occur in many

scattered localities along a broad coastal

zone. The siliceous sands that cover large

tracts of the inland are the product of a

long process of weathering of quartz. This

substrate is poor in carbonate and varies in

colour. Sand grains that have a coating of

haematite (iron oxide) range from pink to

red in colour, depending on the thickness of

this coating. Otherwise the siliceous sands

are yellowish to grey. The lack of

carbonate probably has an important

influence on vegetation composition.

In contrast to the situation in more

temperate regions of the world, sand,

especially where it is stable, provides a

favourable substrate for plant growth in

warm, arid to semi-arid climates. This can

be attributed primarily to water being held

immediately below the surface, a process that is greatly aided if

there is a certain amount of silt (finer-grained substrate) in the

subsurface layers, as is often the case with stabilised sand sheets.

Although the surface layers may dry out rapidly due to evaporation,

water can be held in the subsurface for considerable periods of time,

where it remains available for plant roots. In other words, such sand

sheets act as reservoirs for water in the short to medium term.
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Anabasis setifera

Cemented sand dunes form rocky outcrops in

scattered localities along the coastline.

ABOVE: Silene villosa. BELOW: Calligonum comosum



T
E

R
R

E
S

T
R

IA
L

H
A

B
IT

A
T

S

1 0 1

Rhanterium epapposum was once a common dwarf shrub in

many north-eastern parts of the country, and the main component

of the Rhanterium epapposum community. Deil and Müller-

Hohenstein (1996) state that it was still common in low dune

systems in Dubai Emirate as recently as 1987. Overgrazing has led

to the disappearance of the species in many locations, and even

where it still persists, it is often only possible to find flowering

plants where they are protected from grazing.

Further inland, as the maritime influence diminishes, vegetation

cover of the sands becomes more patchy, but not necessarily less

interesting, and a number of important communities can be

encountered.

Prosopis cineraria (ghaf) is an impressive tree occurring in

dunes in the eastern part of Abu Dhabi Emirate where it forms

characteristic groves (‘ghaf forests’, Prosopis cineraria-

community). Further eastwards, it also occurs locally on alluvial

plains. The western distribution limit of this species on the

Arabian Peninsula is between Sweihan and Abu Dhabi. Natural

forests are deteriorating rapidly, due to direct destruction and

disturbance, but also on account of excessive water extraction and

serious overgrazing. The latter in particular appears to be

preventing natural rejuvenation of the stands. Although

germination could take place after heavy rainfall events, it is

doubtful whether the seedlings would survive the voracious

appetite of the ubiquitous goats, sheep and camels, especially as

livestock camps have been established near or in many ghaf

forests. Young trees that do become established invariably

originate from root suckers, often some distance from the mother

plant, i.e. by vegetative means.

The sedge Cyperus conglomeratus is one of the most ubiquitous

species of sands in the UAE. It forms monotonous, species-poor

to species-rich stands over large areas (Cyperus conglomeratus-

community). Typical accompanying perennials include Dipterygium

glaucum and Limeum arabicum. Cyperus itself is also a common

associate in other communities. As it is generally less palatable,

the species has almost certainly been able to withstand the heavy

grazing characteristic of recent decades better than some true

grasses, such as Centropodia forskalii, Panicum turgidum and

Pennisetum divisum. Observations in the Al Wathba Protected Area

indicate that mass germination of Cyperus takes place after heavy

rainfall in the late spring, when temperatures are already quite

high again. However, many seedlings will die prematurely if

sufficient rainfall is not forthcoming to sustain growth during the

sensitive early stages of establishment.

Moving into the southern half of the

country, Cornulaca arabica is the key species

of a characteristic dwarf shrub community

on the lower flanks of dunes in the Rub’ al-

Khali. This Cornulaca arabica-community, in

which Cyperus conglomeratus also plays a

prominent role, is widespread throughout the

Liwa Crescent, Umm al-Zumul and the south-

west. The precise taxonomy of Cornulaca is

not entirely clear: some authors regard it as

conspecific with C. monacantha, but others,

including Mandaville (1990) and ourselves,

treat it as a distinct species that is endemic

to the Rub’ al-Khali, extending locally into

the northern part of Abu Dhabi Emirate.

Another characteristic plant of the Rub’ al-

Khali and one that appears to be widespread

in the Liwa/Umm al-Zumul area is Calligonum

crinitum, a species that has been largely

overlooked in the UAE and confused with 

C. comosum. Mandaville (1990) suggests that

the former is typical of the higher dunes of the

Rub’ al-Khali, whereas the latter is associated

with lower dunes and sand sheets further north.
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STANDS OF THE SHRUBBY TREE Haloxylon persicum (ghada) occupy a

geographically distinct and well-delineated area south of Abu Dhabi

City, where they form a characteristic species-poor plant assemblage

(Haloxylon persicum-community), in which Haloxylon salicornicum is

co-dominant, at least locally. Frequent fog in the region enables the

growth of lichens on the bark of H. persicum shrubs (see page 156). 

The vegetation of these ‘dew-forests’ (Aspinall and Hellyer 2003) is

able to comb out droplets of water from the atmosphere, which then

fall to the ground beneath the plants. The same ‘auto-watering

mechanism’ has been described from other parts of the world, for

instance from the montane pine forests on the Canary Islands

(Kunkel 1993).

The stands of Haloxylon persicum are of outstanding conservation

value due to the limited extent of their distribution in the UAE,

especially as they appear reasonably intact. Similar stands also

occur locally in the central and northern parts of Saudi Arabia, as

well as in the Eastern Province, but apart from the one area reported

for the UAE, the species appears to be absent from south-east Arabia.

HALOXYLON PERSICUM COMMUNITY

TRIBULUS ARABICUS

Haloxylon persicum Haloxylon salicornicum

TRIBULUS ARABICUS (TRIBULUS ‘OMANENSE’) is a perennial

herb that is widespread on deep, undulating sand

sheets in the southern half of the country,

sometimes forming extensive stands (Tribulus

arabicus-community), and is invariably

accompanied by Cyperus conglomeratus. The

morphological variability of T. arabicus plants, even

amongst those growing in close proximity to each

other, has resulted in much taxonomic confusion.

For this reason, the species that is now often

referred to as ‘Tribulus omanense’ in the UAE is

probably best regarded as belonging to the 

T. arabicus-complex. Irrespective of its precise

identity, it is an extremely important grazing

plant for domestic livestock and possibly also for

wild gazelles.

RIGHT: An example of Tribulus-Cyperus vegetation

Prosopis cineraria (ghaf) establish themselves

some distance from the mother plant by means of

root suckers.



A number of shrubs and dwarf shrubs play an important role in

the vegetation of both alluvial and interdunal plains. Haloxylon

salicornicum is a chenopod found predominantly throughout the

north of the Arabian Peninsula where it is the main constituent of

the Haloxylon salicornicum-community, dominating extensive

tracts of desert. In the UAE, it occurs in the northern half of the

country where it is common on sandy, gravelly and rocky plains,

as well as gently undulating sand sheets. It is conceivable that

Haloxylon salicornicum is one of several species that may have

benefited somewhat over recent decades as a result of increased

grazing pressures, as it is less palatable than, for instance,

Rhanterium epapposum or Panicum turgidum. However, in the

absence of other species, camels may browse this shrub heavily

and could, therefore, contribute towards its decline.

Despite its name, Haloxylon salicornicum is only slightly tolerant

of salt, and as a result, is absent from communities in which

halophytes play a major role. As the salinity of the soil increases,

the species is replaced by either Zygophyllum qatarense or 

Z. mandavillei, but an intergrading of Haloxylon and Zygophyllum

can be observed over large areas where soil conditions allow,

with H. salicornicum usually confined to the slightly higher, less

saline ground, and Zygophyllum to depressions. 

Zygophyllum qatarense regularly dominates on interdunal plains

that are influenced by elevated soil salinity. Deil (2000) indicates

that Zygophyllum mandavillei, a very similar species to Z. qatarense

and one that was thought to be widespread in the interior of the

UAE, is actually restricted to a small area of southern Arabia. 

Other regular associates on interdunal plains include the

perennials Fagonia ovalifolia, a small woody plant, Heliotropium

digynum, found mainly on sandy interdunal corridors, and 

H. bacciferum, a plant which tolerates more saline, gravelly

substrates.

The rather species-poor annual vegetation of the interdunal plains

is dependent on winter rainfall. In years of low precipitation,

desert annuals may not even geminate at all. High soil salinity is

another factor that restricts the potential occurrence of many

annuals. Inland sabkha is frequently developed in the interdunes,

and vegetation may be completely lacking there.
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PIEDMONT ALLUVIAL AND INTERDUNAL PLAINS

Plains are a common landscape feature in many parts of the UAE.

In the vicinity of the Hajar Mountains, they occur as wide, flat

expanses that are covered in alluvial detritus consisting of coarse

rocks, pebbles and gravels. As a broad generalisation, the substrate

of the alluvial plains becomes finer with increasing distance from

the mountains, with sand also often present. Significant deposits

of pebbly substrate also occur in the far west near Sila’a and

around Sabkha Matti, probably originating from the highlands of

western Saudi Arabia. 

In other parts of the country, plains are intimately associated

with dune systems, where they form a loosely connected network

of interdunes of varying size. The substrate of these interdunes is

sandy to gravelly, depending on the location, and often displays

elevated levels of salinity compared with the adjacent sand dunes.

Firm crusts of gatch can also form due to evaporative processes,

creating a mosaic of different types of substrate. Inland sabkha is

frequently developed where the groundwater occurs close to the

surface, or in larger depressions in which rainwater accumulates.

On the edges of some plains, rocky outcrops have been exposed

by deflation.

The physiognomically dominant vegetation of the alluvial plains

is characterised by small trees, dwarf shrubs and succulents. The

typical species of rocky and gravelly plains in the north-eastern

part of the UAE is Acacia tortilis (samr), a flat-topped tree that

forms extensive stands (Acacia tortilis-community). Good examples

of open Acacia woodland can be seen on the Al Madam Plain or on

the east coast. The species is also the most conspicuous floristic

component of the lower mountain ranges, especially up to about

200 to 300 metres a.s.l. Common associates include the shrubs

Lycium shawii and Gaillonia aucheri (= Jaubertia a.), as well as the

succulent Euphorbia larica and semi-succulent Ochradenus

arabicus. In eastern parts of the country and in Oman, Prosopis

cineraria and Acacia ehrenbergiana regularly occur together with A.

tortilis on alluvial plains. A. ehrenbergiana also occurs on sandy to

silty interdunal plains in a few scattered localities in the east of

Abu Dhabi Emirate and in Dubai and Sharjah Emirates.

Rhazya stricta (harma) is generally regarded as a gravel plain

species, and one that is restricted to the east of the country, for

instance around Al Wagan and Jebel Hafit. Due to its toxicity, it is

shunned by grazing animals, and as a result, has probably increased

in recent decades as a direct consequence of overgrazing of more

palatable species. Sand deflation, resulting from the decline of

dwarf shrubs and grasses, has probably

also contributed to the expansion of

Rhazya. The ‘Rhazya stricta-community’

can be regarded as a degradation stage of

other communities, such as those of

Acacia tortilis and Haloxylon salicornicum.

Both Haloxylon salicornicum and Aerva

javanica are often associated with Rhazya.

Calotropis procera (ushar), an extremely

fast-growing, toxic tree that can begin

flowering at an early age, is a species of

sandy gravel plains, often where there is a

a lot of human disturbance. It is abundant

in some parts of the country, particularly

in the north-east. For instance, large

populations of this species fringe the roads

north of Al Ain towards Dubai and Sharjah.

Further west, it becomes increasingly rare,

with only isolated occurrences.
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ABOVE: Lycium shawii

BELOW: Acacia tortilis-community

LEFT: The semi-succulent Ochradenus arabicus commonly grows in

association with stands of Acacia tortilis.

RIGHT: Calotropis procera is abundant in the north-east of the UAE.



LEFT: Arabian almond Amygdalus arabica occurs

above 1,000 metres in the north-eastern UAE.

BELOW: Nerium oleander is found in canyon-like

wadis at higher altitudes.

widespread and common throughout the mountains, often

reaching the summits. In the far north-east of the country, the

Arabian almond (Amygdalus arabica) is an important constituent

of the vegetation above 1,000 metres. Further south, olive trees

(Olea europaea) are locally common in high mountain situations.

Increased precipitation and lower temperatures lead to a more

favourable climate for plants at higher altitudes. This is most

vividly documented by the conspicuous presence of poikilohydric

plants, in particular lichens and bryophytes (page 156). The

widespread mountain fern Onychium divaricatum is also a sure

indicator of more favourable mesoclimatic conditions.

Wadi beds are often extremely rich floristically, especially in their

lower reaches, where a combination of different types of substrate,

pronounced spatial heterogeneity in microtopography and

microclimate, light availability and regular access to water create a

mosaic of favourable microhabitats. Acacia

tortilis fringes the margins of many wadis,

regularly occurring in wadi beds on elevated

banks, and is frequently accompanied by

Lycium shawii and Gaillonia aucheri. The

latter is often associated with the

superficially similar Pteropyrum scoparium

in wide wadi beds, as well as on adjacent

gravel plains and rocky slopes. Zizyphus spina-christi (Christ’s thorn)

is a common tree in wadis and on rocky slopes at lower altitudes,

ascending to about 1,500 metres. In contrast, Acridocarpus orientalis

is a small tree only known from Jebel Hafit in the UAE, where it

grows in the upper reaches of Wadi Tarabat. In wet winters, the

wadis abound with a profusion of annuals, and particularly

common, even in drier years, is Asphodelus tenuifolius, a lily-like

plant with numerous small white flowers. The only known species

of orchid in the UAE, Epipactis veratrifolia, thrives in moist shady

conditions along the banks of wadis and artificial watercourses,

typically accompanied by the fern Adiantum capillus-veneris.

Nerium oleander (oleander) and the grass Saccharum ravennae

form a distinct community in the deeply incised, canyon-like

wadis at higher altitudes, as described by Deil and Müller-

Hohenstein (1996).
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MOUNTAINS AND WADIS

The Hajar Mountains, the major mountain system of south-eastern

Arabia, extend some 700 kilometres from the Musandam Peninsula

in the north to close to the Wahiba Sands (eastern Oman) in the

south-east. These mountains transverse the UAE from north to

south in the east of the country, near to the Gulf of Oman coast.

The main watershed runs along this north–south axis, so that alluvial

debris has been deposited along a parallel strip at the base of the

mountains on either side. These layers of alluvium have important

repercussions for vegetation development, as already described.

The mountains rise abruptly and are dissected by numerous

wadis. Apart from small pockets of humus that are able to

accumulate in rock fissures, the protection of rocks and other

sheltered locations, there has been virtually no development of

humus-rich soils on the mountain slopes, leaving the underlying

parent material exposed.

Due to the sparseness of perennial vegetation cover, the

spectacular mountain scenery often appears distinctly barren at

first sight. However, this initial impression is misleading, because

many wadis and the high mountain plateaux can support a

relatively lush vegetation. Furthermore, the mountainous areas

contain the highest diversity of plant life compared to any other

habitat type in the UAE, with composites (Asteraceae), grasses

(Poaceae) and umbellifers (Apiaceae) represented by a relatively

high number of species.

On the lower mountain slopes, Acacia tortilis and Euphorbia

larica are ever-present, and accompanied by a number of

perennials such as Gaillonia aucheri, Lycium shawii, Pulicaria

glutinosa, Ochradenus aucheri, Physorrhynchus chamaerapistrum

and Tephrosia apollinea. Capparis cartilaginea and C. spinosa are two

species with large, leathery leaves that occur throughout the

mountains, the former often hanging from calcareous rocky cliffs.

With increasing elevation, Acacia gradually disappears and is

rarely encountered above 500 metres, although Euphorbia remains

common at much higher altitudes. Trees, such as Moringa peregrina

and Ficus cordata ssp. salicifolia, become more prominent on

rock debris, especially near wadis. The shrub Dodonaea viscosa is
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ABOVE: A wadi in the Hajar Mountains
RIGHT: Blepharis ciliaris is a widespread plant of 

rocky habitats in the mountains.



Of significant cultural interest are the irrigation systems used to

provide water for the oases. On the piedmont and coastal plains,

oases are usually irrigated by a falaj system. Underground water

is tapped from the edge of the mountains and then diverted along

open channels to its point of destination, a system that dates

back at least 3,000 years in the UAE. With the corresponding ghayl

system in the mountains, water is extracted from the upper reaches

of the wadi bed, fed along open watercourses built into the sides

of the wadi and channelled to terraced fields.

Apart from date-palm plantations, fields in the mountains provide

habitats for many wild species, especially when they are left fallow.

Associated with these agricultural habitats are a host of plant species

that are able to take advantage of the more favourable moisture

conditions and shade afforded by the cultivated plants. Farms

have sprung up in desert areas where there is a sufficient water

supply (e.g. Liwa), and fields of Chloris gayana (Rhode’s grass) are

dotted around the country. Typical wildflower species of the

agricultural areas include Anagallis arvensis, Chenopodium murale,

Eruca sativa, Euphorbia peplus, Fumaria parviflora, Melilotus indica,

Portulaca olereaca, Oxalis corniculata, Rumex dentatus, Sida urens,

Sisymbrium erysimoides, S. irio, Sporobolus spicatus and Vicia sativa.

In recent decades, intensive efforts have been undertaken to

establish forestry plantations, especially in Abu Dhabi Emirate.

Many of the tree species used in these plantations are indigenous,

and numerous wild species, both animal and plant, have been

able to take advantage of this new type of habitat. However, for

various reasons, not least for the sheer amount of water needed

to sustain the trees, these plantations remain of highly dubious

ecological benefit.

URBAN ENVIRONMENTS

The rapid expansion of urban areas in recent years has inevitably

resulted in the destruction of large expanses of pristine landscape.

However, a whole range of species, both plants and animals, has

been able to invade newly-created urban habitats, often profiting

from large-scale greening programmes and the widespread use of

irrigation water. Some of these plant species are indigenous to the

UAE, including Aeluropus lagopoides and Sporobolus spicatus (both

common in irrigated urban areas), others, such as Cressa cretica

(garden beds), Coronopus didymus and Fimbristylis sp. (both locally

abundant in lawns in Abu Dhabi), Euphorbia prostrata, E. serpens

and Sonchus oleraceus, probably not. Urban habitats offer a

fascinating opportunity for studying ‘invasive’ species, especially

as investigations so far have been fairly limited.

Gary Brown and Benno Böer

Graminoid: a term used for referring to grass-like species,

including the true grasses (Poaceae) and sedges (Cyperaceae).

Halophyte (halophytic): plants able to tolerate high levels of

salinity, usually through means succulence or specialised

glands that secrete excess salt.

Phreatophyte: a plant that is largely dependent on the

groundwater for its water supply.

Spp. species: e.g. Zygophyllum spp = species of Zygophyllum.

Not to be confused with ‘ssp.’ (subspecies).

Transpiration: the loss of water vapour through stomata

(specialised pores) in above-ground plant organs. This release

of water vapour can be controlled in some species very

efficiently, in many others less so.
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FRESHWATER HABITATS

Natural freshwater habitats are generally rare in the UAE, being

largely confined to the mountains where there are a number of

permanent streams and rockpools. Typical aquatic plants

encountered in such locations include Potamogeton lucens,

P. pectinatus, Najas marina and Zannichellia palustris. Arundo donax

and Juncus socotranus occur in moist conditions throughout the

mountains. Temporary streams are more common, with wadis

carrying flowing water for a few hours after heavy rainfall.

Depending on the subsequent weather conditions, the pools that

remain after rain may persist for weeks or months, before

eventually drying out.

A number of artificial aquatic habitats have been created in

recent years, such as Al Wathba Lake near Abu Dhabi Island. 

This lake, now a protected area, contains a mixture of brackish

and fresh water. Phragmites australis (reed), a cosmopolitan species,

forms dense stands there. The species is tolerant of salinity, but

sensitive to water movement, which is why it is most often found

by standing bodies of water, including smaller ones, even on

damp ground caused by excess irrigation water. Members of the

genus Tamarix (tamarisks) are characteristic of saline habitats

where the water table is close to the surface, often far inland.

OASES AND MODERN AGRICULTURAL FARMS

Freshwater oases are found scattered throughout the country, for

instance on the plains on either side of the Hajar Mountains, and

in many desert locations of Abu Dhabi Emirate. The largest desert

oasis occurs in the Liwa Crescent, which is in fact a series of

individual oases stretching for more than 100 kilometres.
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ABOVE LEFT AND RIGHT: Falaj irrigation channels

BELOW: Al Wathba lake near Abu Dhabi Island

ABOVE: Melilotus indica

BELOW: Sporobolus spicatus

GLOSSARY



Clusters of small bones were found at

various sites in the ‘Crystal Ballroom’ and

‘Red Room’. These were mainly fragments

of post-cranial elements of bats (Chiroptera).

Two mandibles and skull (cochlea) fragments

were preserved amongst the material

collected. Two, and possibly three, species

of bat are represented.

A mandible in ‘Red Room no. 1’ resembled

that of the Egyptian tomb-bat Taphozous

perforatus Geoffroy, 1818, a species

distributed in west and east Africa, Egypt,

south-west Arabia, Oman, Iran and north-

west India (cf. Bates and Harrison 1991,

1997; Kock 1969, 1974, 1981). Other bat

remains in the ‘Red Room’ included two

skull (cochlea) fragments. Quite large, these

appear to belong to a member of the

Rhinolophidae (horseshoe bats).

The collection of bones from ‘Red Room

no. 3’ included a canine tooth fragment, a

small astragalus (ankle bone) plus several

caudal vertebrae, these belonging to a small

fox. A mandible and skull fragments of a

different species of bat, as yet unidentified,

were found in the ‘Crystal Ballroom’.

Any of these animals may have entered

the cave through small fissures and were

unable to exit before they perished.

Alternatively, the bats may be the residue of

a more permanent roost within the cave at

some time when a fissure or fissures were

open to the surface.

The remains from Jebel Hafit add to

knowledge of the UAE’s fauna and the

troglobites may be unique as the mountain

and its caves have apparently constituted an

environmentally-isolated niche for many

millennia. 

Mark Beech, Olivia Pozzan & Simon Aspinall
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Magharah Qasr Hafit is a cave system

located just west of the summit ridge of

Jebel Hafit, the karst limestone mountain

south of Al Ain (Waltham and Fogg 1998;

Fogg, Fogg and Waltham 2002). The cave

contains over 450 metres of explored

shafts, passages and chambers reaching a

depth of 96 metres below ground.

Chambers known as the ‘Red Room’,

‘Crystal Ballroom’ and ‘Labyrinth’ are

located between 75 and 96 metres below

the entrance. The relatively constant

temperature of the cave air is close to 32°C,

with humidity of nearly 100 per cent.

A visit to Magharah Qasr Hafit was made in

June 2000 to investigate the cave biology and

to collect a stalagmite sample that was

subsequently dated to 337,000 years. The

passages are much older, and originate from

either a wetter past environment or a phase

of hydrothermal activity (Fogg, Fogg and

Waltham 2002). Fauna included the remains

of various bat species and living bristletails

that are unpigmented and may be unique.

Other fauna and flora collected included a

small fox, an isopod (also unpigmented), a

number of live and dead ants, as well as

remains of vegetable material.

The living bristletails (Thysanura) were

discovered in the ‘Labyrinth’ passages and in

the ‘Red Room’. Bristletails are primitive

wingless insects with elongate flattened

bodies, three tail-like appendages at the

posterior end of the abdomen and small

separate compound eyes (Delany 1954).

Bristletails occur in a wide variety of

habitats, ranging from houses, ant or

termite nests, under stones, bark and in leaf

litter, and generally feed on vegetation

(Remington 1954). The specimens from

Magharah Qasr Hafit appear to be adapted to

a cave environment, having long antennae

and lacking any pigmentation. Little

scientific work has been carried out on

bristletails but they regularly occur as

troglobites (cave-dwellers). Although there

are about 370 species recorded worldwide, it

is estimated that, for example, only 60 per

cent of the North American fauna is

documented despite decades of intensive

research. In the Arabian Peninsula, only the

Lepismatidae have been examined (Irish

1991), and no work has been undertaken

on other families within the Thysanura.
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THE JEBEL HAFIT CAVE SYSTEM, Magharah Qasr Hafit, was sealed off and
completely unknown to the outside world until 1996, when earth-moving
equipment removed a cap of rock and revealed a large cavity. Stones
dropped into this were heard to keep falling for quite some time. Olivia
Pozzan was the first person to enter the cave, that same year, as part of
Brian Goggin’s team. On her second visit, with Tony Waltham, and Tim and
Pam Fogg in 1997, Pozzan noticed a number of colourless animals on the
floor of narrowing ‘Labyrinth’ passageways beyond the chambers known
by then as the ‘Red Room’ and ‘Crystal Ballroom’. A survey team, including
Pozzan and Aspinall, was assembled in 2000 to collect some of these
individuals for scientific determination, successfully employing the technique
of smearing Danish Blue cheese on the cave walls to lure the hapless
cave-dwelling troglobites out of inaccessible cracks and crevices. Mammal
bones noticed previously in the cave floor deposits were also targeted for
collection. This particular cave system has not been visited since.



ARABIAN GULF COAST

The physical and chemical characteristics of the UAE coastal waters

flanking the southern Arabian Gulf differ from those in the Gulf of

Oman. As recently as 20,000 years ago, during the Pleistocene

Ice Age, the Arabian Gulf was completely dry. It has since filled

with sea water from the Indian Ocean in a series of sea-level rises

(revealed by submarine topography) and reached several metres

above its existing level before stabilising 4–5,000 years ago at

approximately the present level (Kassler 1973; Dalongeville et al.

1993; Kirkham 1997; this volume). The coastline of the Emirates

fronting the Gulf was at least 20 metres below its current level

until about 8,000 years ago, revealing the relatively recent origin,

in geological terms, of its biological communities. Those of Abu

Dhabi, in particular, where the seabed is less than 10 metres deep

often out to tens of kilometres from the present shoreline, are

even more recent.

The anti-clockwise circulation of sea water around the Arabian

Gulf, having entered through the Straits of Hormuz at the surface,

is well known (Emery 1956; Hunter 1986; Reynolds 1993). The

residence time of the water in the Gulf is three to five years and

it leaves again through the Straits of Hormuz below the incoming

water. The prevailing north-westerly wind (shamal) and high

summer air temperatures cause exceptional high surface

evaporation with a resultant increase in salt content (salinity) and

density of the sea water. The salinity reaches 40–50 parts per

thousand (ppt) in the main body of water in the southern Gulf,

where currents are weak and mainly wind and density driven.

The coastal waters of the Gulf Emirates are generally vertically

well-mixed and turbid. This is due to sinking of the surface water

as a result of its increased density and wave action caused by the

shamal and the often strong summer daytime winds which result

from temperature differences between the water and the nearby

landmass. As a result, thermoclines rarely develop in open

waters, even in long periods of hot weather when air

temperatures can reach 50°C. Due to very low annual rainfall, the

effect of freshwater run-off on coastal waters is usually negligible.

Average weekly sea surface temperatures (SST) off the Arabian

Gulf coast have been monitored in cells of one degree

latitude/longitude by satellites since November 1981. These vary

from 18°C in the winter to over 35°C in the summer, with the

highest range recorded off the western Abu Dhabi coast. In coastal

embayments in this region the annual seawater temperature

range is even wider and salinity can climb to well above 50 ppt.

GULF OF OMAN COAST

The waters of the short coastline flanking the Gulf of Oman are

much more oceanic in character than those in the Arabian Gulf,

with only slightly elevated salinities (36–37 ppt). They are little

influenced by the Indian Ocean South-west Monsoon, which blows

for four summer months, or by the strong currents and upwelling

that it produces (Böhm et al. 1999). This is due to the protection

afforded by the most easterly part of the Arabian Peninsula that

causes the mass of the wind-generated current of water to spin off

in a clockwise direction across the mouth of the Gulf of Oman, as

the Ra’s al-Hadd Jet. Cyclonic eddies of this current of cooler

southern water flow into the Gulf of Oman in summer and can

cause coastal water temperatures, as far north as Muscat (Oman),

to fluctuate by up to 8°C in a 24-hour period (Coles 1997). However,

there is no evidence that coastal seawater temperatures off the Gulf

of Oman UAE coastline can show such rapid fluctuations, although

weak thermoclines can be established in relatively sheltered

areas, such as Dibba Bay, during periods of calm weather in the

summer. The weekly average SST of coastal waters since

November 1981 have varied from 21°C in the winter to just over

34°C in the summer. In some very sheltered lagoonal waters (e.g.

Khor Kalba) the temperature range is considerably higher.

There is a residual

current flow along the

UAE’s Gulf of Oman

coastline towards the

Straits of Hormuz that

persists throughout the

year (Reynolds 1993), its

strength depending on

the wind direction.
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T H E  M A R I N E E N V I R O N M E N T
THE UAE HAS TWO SEPARATE COASTLINES. By far the longest, at over 700 kilometres, excluding islands, faces in a north
to north-westerly direction into the southern Arabian Gulf whilst the other, much shorter, coast, approximately 70
kilometres long, faces eastwards into the Gulf of Oman. Much of the Arabian Gulf coastline is low-lying, flat,
accreting and bordered by shallow water. That facing into the considerably deeper waters of the Gulf of Oman is
generally more rugged and eroding, with a higher proportion of hard rock, interspersed with beaches of coarse
mobile sand and gravel. The differences in climate, in the physical and chemical characteristics of the coastal
waters, and in the surfaces available for colonisation by marine life along the two coasts have led to assemblages
of marine organisms that are somewhat different, although both are of Indian Ocean origin.
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ARABIAN GULF

The Arabian Gulf is a sedimentary basin with the dominant

benthic substratum of the coastal regions of the UAE, comprising

carbonate sediment formed from fragmented skeletons of

benthic organisms. Other less common, but nevertheless

important, substrata for marine organisms are outcrops of pre-

Holocene rock forming headlands jutting into the sea along the

mainland, as well as islands such as Dalma, Sir Bani Yas and

Marawah. In addition to the geologically older rocks, new rock

(beachrock, fasht or faroush) is continually forming intertidally

due to the hot and arid environment. It generally forms from an

accumulation of calcareous debris from molluscs, corals and

coralline algae that has been driven inshore by wave action and

cemented together by deposited carbonates. Embedded plastic

and polypropylene rope in some of this beachrock is evidence of

the speed of its formation. Coral and algal-dominated reefs and

limestone platforms, fringing the mainland and offshore islands,

also provide habitats for marine communities.

In the most westerly part of the Abu Dhabi coast, protected

from the prevailing winds by the Qatar Peninsula, subtidal

sediments are predominantly muddy sands composed of minute

fragments of bivalve mollusc shells. The sands of the wide

intertidal flats are primarily formed from the remains of

foraminiferans and gastropod molluscs (Purser and Evans 1973).

In this region, and also in most other shallow sheltered locations

along the UAE’s Arabian Gulf coast, the rate of accretion and

lithification of carbonate sediments is rapid in the lower part of

the intertidal zone. In embayments protected by north-south

orientated rocky peninsulae (e.g. Ra’s Ghumeis), the shallow

subtidal sediments are colonised by extensive seagrass beds and

subtidal rocky outcrops seasonally by seaweeds (see chapter on

The Shore and Shallow Seas). Further east along the Abu Dhabi

coast towards the pre-Holocene rocky outcrops of Jebel Dhanna

and Sir Bani Yas which, according to Purser and Evans (1973)

define the boundary between the Western and Central regions of

the Gulf coast, the Qatar Peninsula affords less protection. The

Sabkha Matti embayment thus contains coarser bivalve mollusc

sands as well as limestone mounts capped with coral. Virtually all

around the embayment there is a long storm beach ridge of

coarse sand and gravel. The embayment runs as far as Jebel

Barakah where, as at Shuwaihat a little further to the east,

extensive intertidal and subtidal rocky platforms slope gently

seawards and support a wide range of marine life.

Immediately to the north-east and east of Sir Bani Yas there is

an arc of small islands fringed with limestone platforms and coral

reefs (e.g. Ghasha, Umm al-Kirkum, Ushsh, Daqalah) that meets

the mainland at Ra’s al-Qila. Extending out from the mainland in

this area there are very extensive intertidal limestone platforms

fringed with coral which coalesce with those around small

inshore islands such as Jazirat al-Homr and Jazirat Sulayyah. 

All this area, which is partly exposed to the north-westerly

shamal, has bottom sediments of coarse carbonate sands. 

The Central Region of the Arabian Gulf coast of the UAE,

stretching from here to Ra’s Ghanadha, has a marine environment

strongly influenced by the Great Pearl Bank Barrier (Purser and

Evans 1973). The Barrier is orientated in a WNW to ESE direction

and has several Pleistocene rocky outcrops rising above the sea,

including Bazm al-Gharbi, Liffiyah, Marawah and Abu al-Abyadh,

before it finally becomes incorporated into the mainland in the

eastern part of Abu Dhabi Emirate. The extensive limestone

platforms and fringing coral reefs that have built up since the

sea level stabilised on the exposed northern flanks of these

islands and on Hail Shoal, immediately to the east of Marawah,

provide a barrier protecting the inshore waters from the prevailing

winds. Large quantities of carbonate-rich sand are being

deposited continuously on the lee sides of these biologically

diverse and, until recently, accreting limestone platforms, that

provide ideal conditions for the development of extensive

seagrass beds and their associated fauna and flora. The muddy

sediments of the Khor al-Bazm lagoon, situated between the
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G E O M O R P H O L O G Y

Beachrock (fasht or faroush) at Bu Tinah
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GULF OF OMAN

Fujairah and the East Coast enclaves of Sharjah have deep water

in close proximity to the shoreline, unlike the coastline of the

southern Arabian Gulf. The offshore soft deposits are mainly of

muddy sand whilst those close inshore are of clean mineral sand.

These deposits are, therefore, dissimilar to the predominantly

bioclastic carbonate sediments of the southern Arabian Gulf that

often accrete in the lower intertidal zone. The southern part of

the UAE’s Gulf of Oman coastline is low-lying, essentially linear,

and exposed to onshore winds and considerable wave action.

Long beaches of mobile clean coarse sand and gravel occur 

(e.g. Fujairah beach) and sometimes spits enclosing tidal lagoons

are formed as a result of the northerly longshore drift. Such a

lagoon has developed at Khor Kalba across the outlet of Wadi

Rumh, where alluvial gravels, sands and muds, supporting the

only mangrove stand on this coast, have become deposited.

Numerous exposures of the pre-Holocene Hajar Mountain rock

are interspersed with sandy bays northwards along the coast

from Khor Fakkan to Dibba, forming small nearshore islands

such as Sirat al-Khaw (Shark Island), Jazirat Bidiya and Jazirat al-

Ghubbah (Snoopy Island). The rock, which in places occurs as

cliffs dropping straight into the sea, is a suitable substratum for a

wide variety of intertidal and subtidal marine organisms. These

include hard corals, although there is little evidence of coral reef

accretion in recent geological times (cf. the Arabian Gulf); rather

the corals form a surface covering on the pre-Holocene rocks. 
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barrier system and the mainland, comprise fragments of

foraminiferans, bivalve and gastropod molluscs, coral, coralline

seaweeds, fleshy seaweeds and seagrass, swept off the Great

Pearl Bank by wave action. Patches of fringing reef exist on the

mainland shore of Khor al-Bazm, but these appear to be

becoming steadily replaced by accreting carbonate sand and mud

as the lagoon fills with sediment. 

East of Abu al-Abyadh there is a complex of peninsulae and

islands, Dabb’iya having an extensive limestone platform on its

exposed north-west side edged by a coral/algal reef. There are

reefs and some subtidal limestone platforms on the northern side

of Al Bahrani but the reefs that once existed on the windward

side of Abu Dhabi Island have now been obliterated by landfill

and boulder breakwaters. The lagoons between the island

complexes of eastern Abu Dhabi often have deltas of oolitic sand

at their restricted seaward entrances caused by strong tidal flow.

Deeper channels within the lagoons are occasionally fringed with

coral. However, the lagoons mostly have foraminiferous sediment

whose particle size decreases away from the seaward entrances.

Large areas of the soft deposits within the lagoons are colonised

by the mangrove Avicennia marina, saltmarsh and seagrasses.

Small isolated coral reefs are ‘oases’ for marine life associated

with hard substrata in the otherwise mobile coarse sandy

environment lying offshore from Ghurab and Ra’s Ghanadha, and

also from Ra’s Ghantut to Jebel Ali.

The Eastern Region of the UAE’s Arabian Gulf coast runs from

Ra’s Ghanadha to Ra’s al-Khaimah. The coastline here has been

much modified by engineering works and is a more or less linear

coast that faces the full force of the shamal since there is no

natural offshore protective barrier. As a consequence, relatively

deep water impinges directly onto the narrow shore, and storm

beaches of mainly bivalve mollusc sand are common, as are linear

carbonate sand spits that run virtually parallel to the coastline of

Sharjah, Ajman, Umm al-Qaiwain and Ra’s al-Khaimah. The spits

have been formed since the sea level stabilised and are produced by

a combination of wave action and longshore drift in a north-easterly

direction along the coastline. These spits are generally backed by

lagoons (e.g. Khor al-Beidah) that have restricted entrances to the

open sea and contain mainly carbonate muds colonised by

mangrove and seagrass along with areas of saltmarsh. Despite

the proximity of Ra’s al-Khaimah to the pre-Holocene mountains

of the Musandam Peninsula, the coastal marine substratum is

predominantly soft and of recent marine origin, although there

are a few shores with older fallen boulders close to the mountains.
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Abu Dhabi City coastline

Mangrove Avicennia marina at Bu Tinah

H A B I TATS
Natural habitats for marine organisms are mostly defined by

physical features that include the type of substratum (e.g. rock,

sand, mud, etc), tidal and current regime, degree of wave-

exposure, temperature and salinity. However, in the UAE the

dominant life forms also provide some of the principal habitats

(e.g. mangroves, seagrasses, corals). As already mentioned, the

natural intertidal substratum can be rock or sediment or, as is

often the case, a mixture of both. Depending on location, shores

can be either steeply shelving and of narrow width, as is typical

of many on the exposed eroding Gulf of Oman coastline, or of

wide rock and sediment flats that slope gently seawards, as is

typical of the sheltered shores of the UAE bordering the southern

Arabian Gulf.

INTERTIDAL

On rocky shores the range of habitats is greater than on sediment

shores and, as a result, the macroscopic marine life is more

diverse. This is particularly evident on the Gulf of Oman rocky

shores where less extreme climatic conditions exist and where

additional habitats have been created by rocks that have fallen on

to the shore from backing cliffs. Although the diversity of intertidal

macroscopic life is often higher in rocky areas than in sediments,

the sheltered tidal sand and mud-flats of the southern Arabian

Gulf are extremely productive, with vast numbers of microscopic

surface-dwelling organisms (especially microscopic algae known

as diatoms) as well as large numbers of small epifaunal and

infaunal invertebrates that provide food for shorebirds (see the

chapter on Birds). 

Mangrove trees colonising intertidal areas tend to stabilise the

sand by reducing current and wave action. As a consequence,

organic-rich muds gradually accumulate around the ‘breathing’

roots of the mangrove, providing habitat for an increased number

of invertebrate species. Mangrove trunks and breathing roots also

provide a hard surface on which normal rock-dwelling species

can become established. Similarly, stabilisation of sediments high

on sheltered shores by salt-tolerant flowering plants provides a

type of saltmarsh habitat that supports a community somewhat

different from that on open tidal flats. Well above normal high

Jazirat al-Ghubbah ‘Snoopy Island’ on the East Coast
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CORAL REEFS

Reef-building corals, with few exceptions, have single-celled

microscopic algae (zooxanthellae) living symbiotically in their

tissues which assist them, through photosynthetic activity, to gain

nutrition and effectively lay down a skeletal framework of calcium

carbonate. These corals, therefore, need to live relatively close to

the sea surface, particularly in turbid waters and, in this respect,

the shallow and calcium carbonate-rich waters of the southern

Arabian Gulf are ideal for reef development. In other respects,

however, conditions are not ideal, with summer seawater

temperatures and year-round salinities being at levels so high that

they are near to or exceed the upper tolerance limits of many

coral species. For this and other reasons, including the relatively

short history of development of the Arabian Gulf fauna and the

limited water exchange through the Straits of Hormuz, the

diversity of coral species in the coastal waters of the southern

Arabian Gulf is low compared with that in the Gulf of Oman and

in the fjords of the Musandam Peninsula. Despite the small

number of contributing coral species, reefs have formed along

the UAE coast in the southern Arabian Gulf (particularly Abu

Dhabi Emirate), whereas no true reefs exist off the UAE’s Gulf of

Oman coastline. Here, relatively rich coral communities occur

only on pre-Holocene rock outcroppings (see Sheppard et al. 1992:

Chapter 12 for a discussion on the nature of reef formations in

the Arabian Region).

Reefs of the Arabian Gulf

As previously implied, the majority of the more substantial coral

reefs now present in the UAE’s Arabian Gulf coastal waters are

fringing limestone platforms that extend out from a core of 

pre-Holocene rock along the present mainland and offshore islands.

In many cases, the limestone platforms behind them have been

fashioned by lithification of old reef coral skeletons and other

biogenic calcareous material as the actively growing coral fringe

has steadily advanced seaward. Those fringing reefs that have

developed at right angles to the prevailing north-westerly wind and

are, therefore, exposed to more severe wave action, tend to be

more steeply inclined and have a narrower profile compared with

those of a different aspect. The main structural components of the

more wave-exposed reefs are the robust poritid and faviid corals.

Less-exposed reefs have a higher proportion of relatively delicate

branching acroporid corals as well as a less steeply inclined and

wider profile. 

Other substantial coral reefs cap pre-Holocene rock domes and

platforms that do not rise above the present sea level (e.g. Bu

Tinah), although sand and recently formed beachrock may

accumulate on the reef top to form small islands (e.g. Hail Island).

Less substantial ‘coral on coral’ patch reefs, with a base of either

the branching staghorn coral Acropora or mound-forming Porites,

occur off eastern Abu Dhabi Emirate and off Dubai. Assemblages

of coral species that cannot be reasonably classified as reefs exist

on hard substrates of various kinds, including limestone boulder

breakwaters, sandstone and fasht, along much of the coastline

and in khor channels where there is a reasonable water exchange

during each tidal cycle. Despite the existence of rocky substrates

suitable for coral colonisation in the mainland shallows in the

extreme west of Abu Dhabi, there are no recent Acropora-dominated

reefs and only the occasional Porites mound. 

Corals

The more exposed fringing reefs have the massive poritid coral

Porites lutea as the main building block, although P. harrisoni 

(= P. compressa), P. lobata, P. solida and P. nodifera are sometimes

present. Several faviid species are much in evidence on fringing

tide levels in sheltered localities, in the Emirate of Abu Dhabi in

particular, there are extensive areas of hypersaline sand and mud

bordering the sabkhat of the coastal plain. These areas, only very

infrequently flooded by the sea, are a habitat occupied by little

other than specialist mat-forming blue-green algae (cyanobacteria)

and diatoms (Round 2002).

SUBTIDAL

Seagrass-dominated sediment that ranges from the top of the

subtidal zone to depths of 10 metres or more, depending on

adequate light penetration, is another very productive habitat.

Seagrass beds are widespread in the sheltered shallow waters

and lagoons along the UAE coast of the Arabian Gulf, but occupy

only small isolated areas along the more exposed coast of the

East Coast. These form a distinct biological entity on which large

populations of endangered species, such as turtles and dugongs,

depend for their food supply (see chapter on Marine Mammals).

The continuation of rocks subtidally provides a habitat for

species unable to withstand exposure to air during the tidal cycle.

Often the shallow subtidal rock platforms that fringe parts of the

mainland and offshore islands of the southern Arabian Gulf coast

are intermittently covered by a thin layer of mobile sand. 

At first sight, these shallow areas appear devoid of life since most

invertebrates that form large sessile colonies, such as coral, find

it difficult to become established due to sand scour and periodic

burial. Nevertheless, the upward-facing surfaces of these platforms

provide habitats for scour-tolerant algae and invertebrates with

cryptic invertebrates and small fish finding refuge in the holes and

crevices. In the relatively cool weather of the winter and spring,

these platforms and other shallow hard substrates are frequently

covered with ‘forests’ of fleshy seaweeds (see chapter on Shore

and Shallow Seas) that provide additional, if somewhat transient,

habitats for mobile animals.

The natural coastal margins of the UAE, particularly along the

southern Arabian Gulf coast, continue to be modified by the

construction of harbours, marinas, breakwaters, artificial islands,

jetties and piers but this is not always detrimental to the diversity of

marine life. For instance, as a result of the use of limestone boulders

to provide protection from the sea, new habitats have been created

for those intertidal and subtidal species that favour hard rather than

soft substrata. This is of particular value in the sediment-dominated

coastal waters of the Arabian Gulf where ‘stony’ coral species have

become established on the deeper parts of the older limestone

boulder breakwaters fronting Abu Dhabi Island.

The last section of this chapter deals with the geologic structures

off the southern Arabian Gulf coast, that have been produced

over the last few thousand years by stony corals and coralline

algae and the many habitats they provide for marine life.

LEFT: Salt-tolerant flowering plants colonise the more stable sediments
found high on sheltered shores.

BELOW: Seagrass beds provide important habitats for endangered species
such as turtles and dugongs.

ABOVE: Raised reef in Khor Ghurab

BELOW: Porites harrisoni is one of the poritid corals that may occur on more
exposed fringing reefs.



reefs, with mounds of the brain coral Platygyra daedalea

the most prominent and P. lamellina sometimes

occurring. Favia pallida is another abundant faviid and

the hemispherical heads of F. favus and F. speciosa are

noticeable but not as common. Other frequently observed

faviids are Favites pentagona, Cyphastrea microphthalma,

C. serailia, Plesiastrea versipora and Leptastrea transversa. 

Siderastreid corals are nearly always present, the

distinctive smooth pearly-white encrusting form of

Siderastrea savignyana and the characteristically knobbly

Psammocora contigua being the most frequently seen.

Two other species of siderastreid, Anomastraea irregularis

and Coscinaraea monile, are more rare, as is the

pocillporid Stylophora pistillata. At the base of fore-reef

slopes three species of the dendrophyllid genus Turbinaria

(T.  peltata, T. mesenterina, T. reniformis) occur infrequently,

as do specimens of the plexaurid sea fan Menella (=Plexauroides).

Where fringing reefs do not face the prevailing wind, the

staghorn coral Acropora appears amongst the poritids and faviids

in shallower parts and forms the dominant reef structure in

shallow sheltered positions. Here, at depths of 1–4 metres,

Acropora forms thickets of branches with the non-branching

corals playing only a minor role as ‘understorey’ species. Such a

succession in the visually dominant species, depending on depth

and degree of wave exposure, can be seen on Hail Shoal and off

Abu al-Abyadh and Dabb’iya. This is not the case further offshore

at Bu Tinah and in some isolated Porites-dominated reefs in

eastern Abu Dhabi and Dubai. Here the relatively fragile Acropora

is only able to establish itself in small clumps in sheltered areas

between mounds of Porites. Such a situation is well illustrated

on one of the older east-west running limestone

boulder breakwaters off Abu Dhabi Island. 

On its northern side, frequently exposed to strong wave action,

only non-branching poritids, faviids and dendrophyllids occur in

any quantity, whereas on its sheltered southern side Acropora

species grow well in some places.

Patch reefs dominated by thickets of Acropora downingi and/or

A. clathrata, with an understorey mainly of poritid and faviid

species identical to those on the fringing reefs, occur from Abu

al-Abyadh to Jebel Ali. Unusual for the Arabian Gulf coastline, there

are some areas between Ra’s Ghanadha and Jebel Ali where

Acropora patch reefs usually grow in a tabular form rather than as

thickets. A. clathrata and A. downingi are not the only Acropora

species to occur on the reefs, others such as A. arabensis, A. valida

and A. muricata are sometimes present, with

A. pharaonis confined mainly to the khors.
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Other Macroinvertebrates

The reef framework of stony corals provides a habitat for many

other invertebrates. The sponge Dysidea cf chlorea is evident on

nearly every reef, although many other cryptic sponges are

present. Hydroid species belonging to the genera Dynamena,

Plumularia, Pennaria and Sertularella occur in clumps on pieces

of dead coral. Frequently seen anemones are Cryptodendron

adhaesivum, Entacmaea quadricolor with its attendant clown fish

Amphiprion clarkii, and Heteractis crispa. The calcareous tubes of

polychaete worms belonging to the genera Hydroides, Serpula and

Spirobranchus are often attached to coral. Feeding fans of

Sabellastarte sanctijosephi are occasionally seen protruding

between coral colonies. 

The most obvious crustacean on the reefs is the hermit crab

Dardanus tinctor, although the mantid shrimp Gonodactylus chiragra

and a host of small crabs and shrimps are noticed on closer

inspection. The turban shell Turbo radiatus is the only gastropod

to be seen with any regularity amongst healthy reef corals.

Bivalve molluscs such as Spondylus marisrubri, Acar plicata, the

oyster Pinctada radiata and the jewel box Chama reflexa are often

attached to the corals or the basement rock between the corals.

In reef shallows, the algal-grazing sea urchins Echinometra mathaei

and Diadema setosum are invariably present along with brittlestars,

which are far less obvious apart from the red and white striped

arms of Ophiothela venusta, sometimes wrapped around sea fans

on the deeper parts of reefs. The sea cucumbers Thelenota ananas

and Pearsonothuria (=Bohadschia) graeffei although not common,

are unmistakable. 

Fish

Many small cryptic species of fish occur within the protective

reef framework and are rarely glimpsed, even by SCUBA divers,

although the hamour (grouper) Epinephelus coioides is nearly

always encountered. Shoals of snappers (Lutjanus ehrenbergii, 

L. fulviflamma) are often seen as well as the doublebar bream

Acanthopagrus bifasciatus and the threadfin bream Scolopsis

ghanam. The yellowbar angelfish Pomacanthus maculosus is very

common and the black-spotted butterfly fish Chaetodon

nigropunctatus occurs occasionally. Parrotfish are rarely encountered

but their presence is betrayed by marks on Porites mounds made

by their beak-like jaws. The two sweetlips species Plectorhincus

sordidus and P. gaterinus, the jarbua Terapon jarbua and the

golden trevally Gnathodon speciosus can often be seen as well as

sergeant majors, cardinal fish, wrasse, gobies and blennies.

Soldier fish and squirrel fish usually hide deep in reef crevices

during the day, emerging only at dusk.

Seaweeds

Marine macroalgae cannot grow on living coral and thus are a

minor component on healthy reefs. It seems quite normal, however,

for reefs in the southern Arabian Gulf, where environmental

conditions are extreme, to have a certain proportion of dead coral

or coral damaged by disease or predation on which seaweeds can

become established. The principal fleshy seaweed on coral skeletons

is the brown Lobophora variegata, although fine filamentous red

seaweeds (e.g. Gelidium pusillum, Gelidiella myriocladia [.nn.],

Wurdemannia miniata) and green seaweeds (e.g. Cladophora,

Cladophoropsis) are occasionally present. Coralline red algae also

colonise dead coral, by far the most common being Lithophyllum

kotschyanum, although Sporolithon ptychoides, Lithothamnion

muelleri, Titanoderma pustulatum and Neogoniolithon spp. also occur.

Siderastreid corals are usually present on shallow fringing reefs, the most
common being Siderastrea savigniana.

The hemispherical head of a faviid coral with
a blue sponge at the base.

A group of algal-grazing sea urchins Diadema setosum on a pier pile.

Scolopsis ghanam Plectorhynchus gaterinus
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seaweeds such as Gelidiella myriocladia and the fleshy brown

seaweed Lobophora variegata. One of the most conspicuous

fleshy seaweeds to appear in the spring, on shallow thickets of

dead Acropora, is Colpomenia sinuosa. This bladder-forming

brown seaweed, like most other such seaweeds, cannot survive

the high summer seawater temperatures (see Marine Plants).

Although most dead coral reefs are now covered by seaweeds,

many sessile invertebrates, commonly associated with man-made

structures such as breakwaters, piers and pontoons, have

established themselves on the coral skeletons. Sponges have

increased dramatically in variety and quantity and one sponge,

an orange/red Cliona, is considerably weakening the Acropora

skeletons by its boring activities. Other formerly inconsequential

boring species on healthy reefs are the bivalve molluscs

Gastrochaena gigantea and Lithophaga robusta; these now also

threaten the structural integrity of the reefs by excavating cavities in

the dead coral. Thus far, the deposition of calcium carbonate by the

coralline red seaweed Lithophyllum kotschyanum has to some

extent counteracted the ravages wrought by boring sponges and

bivalves by strengthening the dead coral framework. However, a

considerable increase has been noted in numbers of the sea

urchin Echinometra mathaei on the reefs, whose normal algal-

grazing activities is leading to the removal of large quantities of

skeletal carbonate from all the dead corals, particularly the

massive Porites mounds.

The loss of protection previously afforded by the coral framework,

to mobile animals such as reef fish, is a serious threat as is the

loss of a valuable food resource for specialist coral feeders.

Already there are indications that several species of reef fish have

become scarce or have disappeared following the demise of the

reefs. Numbers of omnivorous and

herbivorous fish may have increased,

however, due to the increased supply of

seaweeds and fouling invertebrates. 

If, as seems likely, the temperature of

the sea water in the southern Arabian

Gulf continues to rise in accord with a

global trend of increasing ocean

temperature, then the long-term future

for coral reefs in the coastal waters of the

Arabian Gulf Emirates must be bleak.

Certainly none of the reefs are now

accreting and there is some evidence to

suggest that the protective fringes of reef

corals on the exposed northern sides of

some shallow shoals (e.g. Hail Shoal) are

being slowly breached.

David George and David John
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Recent Major Coral Death and its Consequences

In the summer of 1996, the coral reefs along the UAE’s Arabian

Gulf coast, already existing in extreme environmental conditions,

were seriously affected by a prolonged period of unusually high

summer seawater temperatures. These anomalous temperatures

caused over 98 per cent of the Acropora to bleach (lose their

zooxanthellae) and subsequently die, even though most of the

non-branching corals survived (George and John 1998; John and

George 1998; Riegl 1999). Two years later, in the summer of

1998, seawater temperatures rose even higher and for a longer

period and the majority of the non-branching corals that had

survived the 1996 crisis now also bleached and died (George and

John 1999; 2000a; 2000b; Riegl 2002; 2003). These two recent

episodes of major coral mortality have resulted in a considerable

change to the ecology of most reefs, apart from some atypical

isolated Porites-dominated reefs in eastern Abu Dhabi and Dubai

where the seawater temperature anomaly was less severe

(George and John 2002; 2004; John and George 2003). The corals

in the ‘oceanic’ waters along the Gulf of Oman coast of the UAE

were not subject to these abnormally high temperatures in those

years and remain largely unaffected.

While most of the corals of the UAE’s Arabian Gulf waters are

now dead, the structure of the reefs, at present, remains largely

intact, although some thickets of Acropora have partially

collapsed. Regeneration of some corals, damaged but not killed

by the high seawater temperatures in 1996 and 1998, is taking

place and recently settled larvae produced by surviving corals are

developing into new coral colonies.

Immediately following coral death, filamentous seaweeds

(principally Hincksia mitcheliae) formed a fuzzy turf over the coral

skeletons and tended to trap particulate matter. A silt-laden

covering on the coral was the first indication to fishermen that

the reefs were no longer in a healthy state. Following the initial

flush of fast-growing filamentous seaweeds, slower-growing

coralline red seaweeds (mainly Lithophyllum kotschyanum)

increased dramatically in abundance along with the turf-forming
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ABOVE: Bleached Porites coral
BELOW: Bladder-forming brown alga Colpomenia sinuosa on dead Acropora

TOP LEFT: Large quantities of skeletal carbonate are being removed from
dead coral by increased numbers of the sea urchin Echinometra mathaei.

TOP RIGHT: Fouling invertebrates on dead Acropora

BELOW: Coral skeletons are being weakened by the reddish-orange clionid
boring sponge.



Water movement is one of the most important physical factors

determining the composition and distribution of assemblages of

shore and shallow-water life. The vertical extent of the intertidal

zone depends mainly on the tidal range, wave action and slope of

the shore. On sheltered steeply sloping shores, the height of the

intertidal corresponds closely to the tidal range, narrow throughout

much of the UAE. In the southern Arabian Gulf it rarely exceeds

2 metres, and in the Gulf of Oman 2.5 metres. Along unprotected

coasts, strong wave action causes the intertidal zone to extend

upwards above normal high-tide levels.

Tidal ebb and flow is largely responsible for the horizontal

bands or zones of invertebrates and seaweeds observed along

rocky shores in the UAE. What communities of shore organisms

characterise the zones is not only determined by water loss and

heat stress during exposure to air, but also by various biological

interactions, including competition for available space, predation

and grazing. Such horizontal banding is a biological characteristic

of rocky shores throughout the world. This was  first recognised

by Stephenson and Stephenson (1949) who proposed a universal

scheme for describing rocky shore zonation,

and later modified by Lewis (1964) and

Stephenson and Stephenson (1972). 

The intertidal zone is the ‘littoral zone’ and

the uppermost part of the subtidal zone below

is known as the ‘sublittoral fringe’. This fringe

only becomes exposed to the air at spring

tides and is usually recognised by the fact

that it marks the upper limit of some obvious

subtidal organism. The ‘littoral fringe’ is that

part of the littoral zone submerged only during

high spring tides, and on wave-exposed

shores it includes the area wetted by wave

splash and spray. The area lying between the

fringes is the ‘eulittoral zone,’ where organisms

are always affected by the daily tidal cycle. The eulittoral zone is

often divided into subzones: the upper is normally characterised

by the presence of barnacles in quantity and the lower subzone

by one or many bands of seaweeds or invertebrates. 

The sediment shores of the UAE show varying degrees of

biological diversity that depends on stability of the sediment,

particle size and amount of organic matter present. Diversity of

sand-dwelling invertebrates is least on the unprotected shores of the

UAE, where the beach profile is steep and narrow with sand kept

constantly in motion by the surf. Intertidal sand and mud flats,

commonly found in the more sheltered regions of the Arabian Gulf

coast, are more biologically diverse. These are more stable, have

a higher organic content and can more easily retain water at low

tide due to the smaller size of the constituent particles. However,

if sediment particles are very small and mixed with too much

organic material, an anoxic layer can form just beneath the surface

resulting in a deposit that has little or no infauna. Zonation exists

on sediment shores but is far less obvious than on rocky shores

with a steeper profile.
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THE  SHORE & SHALLOW SEAS
ANIMALS AND PLANTS ASSOCIATED WITH THE rock and sediment shores of the UAE are adapted to survive the ebb and
flow of the tides and the accompanying rigours of alternating immersion in sea water and exposure to air. Plants
and sessile invertebrates, in particular, have to endure the full rigours associated with air exposure when the tide
recedes whereas mobile inhabitants can usually find some shelter. Invertebrates living in stable soft sediments
are protected to some extent from dessication and temperature changes at low tide and epifaunal sediment-
dwellers often bury themselves in the sediment for protection. Subtidally the environment is less hostile and, as a
result, more diverse and complex communities can develop. Rock pools left by the receding tide only contain
assemblages resembling those found in the shallows if replenished on each tidal cycle and of sufficient water
volume for the temperature not to be significantly raised on hot windless summer days.
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Rocky shore zonation at Thumayriyah



(e.g. Phallusia nigra, Polyandrocarpa sp., Polyclinum sp.) are also

part of this community, as are more mobile animals such as

bootlace worms, scaleworms, ragworms, amphipods and shrimps.

Gastropods are well represented by such species as Osilinus

kotschyi, Clypeomorus bifasciatus, Lunella coronata, Euchelus asper

Hexaplex kuesterianus and occasional colourful nudibranchs (e.g.

Hypselodoris infucata, Chromodoris spp., Glossodoris sp.). The stone

crab Leptodius exaratus, the porcelain crabs Petrolisthes rufescens

and Pachycheles natalensis, and the grapsid crab Metopograpsus

messor are also members of this rich cryptic invertebrate

assemblage as is the small cushion star Asterina burtoni.

The steeply sloping exposed rocky shores of the East Coast often

have an ill-defined band of the rock oyster Saccostrea cuccullata

(sometimes accompanied by the serpulid polychaete Pomatoleios

kraussi) at the boundary between the upper and lower eulittoral

subzones. This band is rarely found along the shores of the Arabian

Gulf, other than on boulder sea-defences in Ra’s al-Khaimah. Many

other bivalve species attached low on the shore are common to

both the west and east coasts of the UAE although usually more

cryptic in the harsh conditions of the southern Arabian Gulf.

However, the diversity of gastropod species on the rocky shores of

the Gulf of Oman is greater and species of Nerita (e.g. N. albicilla),

and of Morula (e.g. M. granulata) and the easily recognised Engina

mendicaria that are common there are rarely seen on rocks on

the Arabian Gulf coast. Similarly, extensive colourful mats of

anemone-like zoanthids (Zoanthus cf natalensis, Protopalythoa sp.)

and sagartiid anemones, that can be found low on sand-scoured

rock platforms along the Gulf of Oman coast, are rarely seen in

the southern Arabian Gulf. Crabs, such as Eriphia smithi, are

common on the lower eulittoral rocks as is the small hermit crab

Clibanarius padavensis which occupies shells of dead gastropods. 

The seaweeds on the higher-energy and generally steeply sloping

shores along the Gulf of Oman coast are very different to those

of the southern Arabian Gulf. Low turfs or small felty patches of

filamentous seaweeds (e.g. Gelidium pusillum, Herposiphonia

secunda) extend over rocks in the lower eulittoral subzone. 

Near the low water mark these small seaweeds are accompanied

by the articulated (segmented) red coralline seaweed Jania and

crusts of non-articulated coralline red seaweeds as well as the

brown seaweed Ralfsia expansa. Ralfsia is not known from the

southern Arabian Gulf. Other seaweeds are mostly confined to the

more sheltered shores of the southern Arabian Gulf, including 

the filamentous red seaweed Ceramium luetzelburgii and the coarse

straw-coloured ‘red’ seaweed Chondrophycus papillosus. These

frequently grow with Cladophora nitellopsis on gently sloping rocks

at this shore level. Two of the most common red seaweeds along

the southern Gulf coast are the articulated Jania rubens and the

non-articulated Lithophyllum kotschyanum.

Seasonality of the seaweed vegetation is one of the most striking

features of the southern Arabian Gulf coast (George et al. 2001;

John and George 2001; 2003; 2004). Most fleshy seaweeds are

absent during the summer months and do not become obvious

until the seawater temperature drops in the late autumn, then

flourishing throughout the cooler winter months. They disappear

when seawater temperature climbs above 30˚C. One of the few

seaweeds to develop in the summer along this coast is the green

Cladophoropsis sundanensis, that commonly forms dense spongy
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ROCKY SHORES

On natural rock surfaces and on artificially

created ones (e.g. quays, pier piles) well-

defined bands or zones of seaweeds and

invertebrates may develop. These are more

evident on steeply sloping rather than on

gently sloping shores where there is commonly

a mosaic of different habitats. Due to

differences in recent history, wave-exposure,

seawater temperatures and salinity there are

differences in diversity and composition of the

marine communities on the East Coast and

those of the Arabian Gulf coast of the UAE. 

Littoral Fringe

Common along the southern Arabian Gulf

coast is a distinctive blackish zone (sometimes

tar-like) formed by blue-green algae or

cyanobacteria (e.g. Chroococcus membraninus,), although this is less

conspicuous on the more steeply sloping shores of the Gulf of

Oman coast where the rocks are often hard and of a highly

metamorphosed nature. Occasionally the zone of blue-green algae

extends into the barnacle zone lower down the shore. The blue-

green algae can become very conspicuous when wetted by the

incoming tide and sometimes swell to form spongy, warty or

cushion-like colonies that are brownish-green in colour. Frequently

accompanying the algae is a small gastropod Echinolittorina arabica,

although during low tide it is largely confined to fissures in the

rock. The false winkle Planaxis sulcatus also sometimes extends

up the shore into this zone.

Upper Eulittoral Subzone

In the southern Gulf, the uppermost part is characterised by a

distinctive band of barnacles (mainly Euraphia withersi). On some

wave-sheltered shores of Abu Dhabi Emirate, these barnacles are

heavily silted and sometimes covered by dense mats of the

filamentous blue-green alga Scytonema hofmannii. On steeply

inclined rocks and on more wave-exposed but less steeply sloping

surfaces, patches of the small mussel Brachidontes variabilis are

frequently present. On some gently sloping shores in Abu Dhabi,

the mussel extends into the sublittoral fringe and in winter has

been seen covered by large mats of the filamentous green

seaweed Cladophora. The air-breathing slug Onchidium peronii is

sometimes seen at dusk, browsing on the algal film on rocks. 

Shores along the Gulf of Oman are more wave-exposed and felty

mats or low turfs of seaweeds are sometimes associated with a

well-developed barnacle zone in which the large barnacle Tetraclita

squamosa features prominently, accompanied, often a little further

up the shore, by the ubiquitous barnacle Euraphia withersi. Other

prominent species above mid-tide level are the nimble Sally

Lightfoot crab Grapsus albolineatus and, firmly attached to the

rocks, the large spine-fringed chiton Acanthopleura vaillantii. At

Rul Dhadnah at this level there are sand-scoured relatively soft

rocks covered by mats of the filamentous membrane-like fronds

of the green seaweed Ulva.

Lower Eulittoral Subzone

This subzone is more biologically diverse than the one above, with

the dominant organisms dependent on such factors as the degree

of wave exposure and topography of the shore. Thus steeply sloping

surfaces along the southern Arabian Gulf usually have clusters of the

distinctive calcareous tubes of the polychaete worm Pomatoleios

kraussi, these often being accompanied by topshells (e.g. Monodonta

nebulosa) and a turf of small red algae. On gently sloping shores

along this coast, by far the most diverse invertebrate assemblage is

in crevices or on the undersides of boulders and beachrock slabs,

the assemblage often visually dominated by colourful encrusting

sponges such as Clathrina darwinii, Tethya seychellensis, Mycale sp.

and Darwinella sp. Other encrusters include the small coiled tubes

of the spirorbid worm Janua kayi as well as such suspension-feeding

bivalves as Acar plicata, Chama reflexa, Pinctada radiata and

Brachidontes variabilis. Various solitary and colonial sea squirts

1 2 4

T
H

E
E

M
IR

A
T

E
S

–
A

N
A

T
U

R
A

L
H

IS
T

O
R

Y

ABOVE: Shoreline at Ra’s Ghumeis, showing blackish zone of blue-green algae or cyanobacteria

BELOW: The barnacle Euraphia withersi is frequently found in the upper eulittoral subzone.

ABOVE: The soft, sand-scoured rocks at Rul Dhadnah are covered by mats of

the filamentous green seaweed Ulva.

BELOW LEFT: Polychaete worm Pomatoleios kraussi

CENTRE AND RIGHt: Gastropods Lunella coronata and Engina mendicaria



gastropods most frequently seen alive on the surface of the sediment

are Cerithidea cingulata and Cerithium scabridum, these sometimes

occurring in large numbers, their feeding trails criss-crossing the

surface of fine sands and muds. Other gastropods commonly

encountered in somewhat cleaner sediments include Nassarius

acularia plicatus and N. persicus, Mitrella blanda and the olive Oliva

bulbosa. Beneath the sediment surface, a range of bivalves can be

located by digging at low tide. At least two species of Donax occur

in sand as well as Marcia flammea, the Asiatic hard clam Amiantis

umbonella, Dosinia alta and Pillucina vietnamica (was P. fischeriana).

The trough shell Mactra lilacea and the venus clam Circenita

callipyga are common in muddy sand and the thin-shelled Tellina

arsinoensis and the lantern shell Laternula erythraensis in mud.

Polychaete worms are another group of invertebrates that inhabit

intertidal sediments in considerable numbers. Worms belonging

to the ragworm family are the most abundant and several species

belonging to the genus Ceratonereis occur commonly, C. burmensis

being the most frequently seen, in clean sand and shell gravel

banks. Several varieties of Perinereis nuntia are widely distributed

in similar clean sediments as are opheliid polychaetes (e.g.

Armandia spp.). The thin elongated sand-covered tubes of maldanid

worms (e.g. Euclymene sp.) occur in large numbers in some areas,

as do small mobile sabellid worms whose tentacles gather food

particles from the sediment surface.

Crustaceans, other than small tanaids and amphipods, are not

abundant in sand, although the blue swimming crab Portunus

pelagicus often migrates up from the shallow subtidal to feed in

these areas at high tide. The lack of suitable muddy beaches in

the southern Arabian Gulf means that the burrow-dwelling mud

crab Macropthalmus depressus is only rarely seen in muddy

sediments of well-established mangroves.

Where muddy sediments occur in harbours and other sheltered

locations, they are sometimes covered by a felty mat formed

from the yellow-green filaments of the seaweed Vaucheria.
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clumps on moderately wave-exposed rocks. Sometimes it develops

as large loose-lying populations on sheltered intertidal platforms

and frequently is cast up on the shore in vast quantities.

Some seaweeds are fast-growing opportunistic species and will

rapidly colonise any new hard surface that appears in the lower

eulittoral zone. Thus, stones, coral fragments and large shells that

become embedded in the surface of sand or mud may soon get

covered in the spring by green algae such as Cladophora nitellopsis,

Cladophorosis sundanensis and Ulva flexuosa. Some red seaweeds

(e.g. Hypnea cornuta, Centroceras clavulatum) may also colonise

such temporary surfaces. 

Sublittoral Fringe

The black sea urchins Echinometra mathaei and Diadema setosum

are sometimes abundant in this zone at the seaward margin of

intertidal platforms in the southern Arabian Gulf. The pearl

oyster Pinctada radiata is also common there and in winter is

often covered by dense mats of fine filamentous red seaweed. A

common perennial seaweed, mostly confined to the sublittoral

fringe is the green Dictyosphaeria cavernosa.

SEDIMENT SHORES

At first sight the sand beaches along the UAE coasts appear

almost lifeless. However, in the littoral fringe the large burrows

and tracks of the ghost crab Ocypode rotundata are often seen.

During the breeding season the males build distinctive towers of

sand near the entrance to their burrows in order to attract females.

Lower down the shore, in the upper eulittoral zone, conspicuous

lines of small sand balls radiating from a burrow are frequently

evident on the sediment surface at low tide. These balls are

produced by the small sand-dwelling crab Scopimera crabricauda

as it extracts organic matter from the sand with its mouthparts

(see section on Crabs). 

The extensive consolidated sediment flats of the southern

Arabian Gulf from mid-tide level down into shallow water support

a wealth of mollusc species as shown by the variety of mollusc

shells deposited in the strandline at high tide level. Some of the
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ANY DEPRESSION ON A ROCKY SHORE

becomes a tidepool for several

hours at low water and provides a

refuge for grazing gastropods (e.g.

Planaxis sulcatus, Osilinus kotschyi,

Monodonta nebulosa, Cerithium

caeruleum and C. scabridum) that

can continue to feed within the

confines of the pool. These pools are

very large on some of the wide

intertidal platforms that are

frequently encountered along parts

of the Abu Dhabi coast (e.g. Shuwaihat). When exposed to solar radiation,

the water in pools on the landward side of such platforms rapidly becomes

warmer than in those close to the seaward fringe. In these warmer pools,

red seaweeds, such as the filamentous Spyridia filamentosa and species of

Polysiphonia, are frequently bleached to a straw colour. These species often

co-exist with the brown seaweed Dictyota dichotoma var. intricata on

stones, shells and other hard debris lying on the sand at the bottom of

pools. Some seaweeds are largely confined to the steep sides of some

pools and persist thoughout the year (e.g. Chondrophycus papillosus,

Dictyosphaeria cavernosa, Digenea simplex). In such pools, there are

commonly patches of the dark green seaweed Avrainvillea amadelpha

anchored in sand and fine debris. Sometimes easily overlooked is the

minute umbrella-shaped green seaweed Acetabularia calyculus that often

occurs in just a few centimetres of water on partially buried shell

fragments. Sand-free rockpools are usually dominated by clumps of the

coralline red alga Lithophyllum kotschyanum, whose nodulated or

flattened branches are often pinkish in colour. In deeper pools towards the

edge of these platforms are seaweeds and invertebrates more common in

the sublittoral fringe and deeper water. Tidepools are less common on the

more steeply sloping and wave-exposed rocky shores of the East Coast.

Many of the open shore turf-forming seaweeds also grow in the tidepools,

along with larger seaweeds that are rare or not known from the southern

Arabian Gulf coast (e.g. Coelothric irregularis, Padina antillarum, Gracilaria

canaliculata). The elevated salinity and water temperature make higher

level pools especially harsh environments for marine life. If rock pools

are associated with bird roosts, then elevated nutrient levels account for

them becoming lined by filamentous growths of blue-green algae.

ROCKPOOLS MANGROVES

Gastropods Clypeomorus
bifasciatus sp. grazing

Flattened fan-shaped branches of the coralline red alga Lithophyllum
kotschyanum

Sand balls formed by the sand-dwelling crab Scopimera crabricauda

ONE OF THE MORE BIOLOGICALLY diverse habitats on sediment shores is

provided by the mangrove Avicennia marina that commonly forms dense

groves bordering the main channels of lagoon systems or on other

sheltered shores. The lower branches and breathing roots

(pneumatophores) are sometimes colonised by barnacles (e.g. Balanus

albicostatus), blackish mats of the seaweed Caloglossa leprieurii and the

green thread-like filaments of Rhizoclonium tortuosum. The breathing

roots are sometimes shrouded by the filaments of the green seaweeds

Chaetomorpha linum and Cladophora nitellopsis that can also blanket the

surrounding mud. Shell fragments and other hard objects partially buried

in the surrounding mud provide surfaces for brownish tufts of filamentous

blue-green algae. Other more open-water seaweeds are often entangled

with the breathing roots, especially in channels close to the open sea

through which there is much tidal

movement. An examination of mud

at low tide in mangrove areas often

reveals many burrowing crabs and

surface-dwelling gastropods. (see

also chapter on Life in the Mangroves

and section on Crabs).

ABOVE: Mangrove Avicennia marina

RIGHT: Mangrove pneumatophores

surrounded by gastropods

Green algae Dictyosphaeria cavernosa



of comparable areas along the southern Arabian Gulf coast. For

example, the shallow rocks around Jazirat al-Ghubbah (‘Snoopy

Island’) and Ra’s Dibba are mostly devoid of larger fleshy seaweeds

except for a few forms believed to be resistant to grazing animals

(e.g. Dictyota, Jania, Caulerpa). For the most part, surfaces are

covered by mat- or turf-forming reds and coralline red seaweeds.

The Gulf of Oman coast is similar to many other tropical areas

where chronic fish grazing is considered the principal factor

accounting for the absence of most larger seaweeds and the

dominance of turf-forming seaweeds. The grazing activity of the

sea urchin Diadema setosum where it is present in large numbers

probably also has a significant impact on the seaweed vegetation. 

The steep rocky sublittoral areas of the East Coast have a much

more biodiverse fauna than the shallow rocks of the Arabian Gulf

coast and have several areas favoured by snorkellers and SCUBA

divers alike. These include Dibba Rock, ‘Snoopy Island’ and the

spectacular ‘Martini Rock,’ that reaches to within a few metres of

the water surface. Clumps of the stinging sea fir Macrorhynchia

philippina are much in evidence at these localities, as are the

colourful Dendronephthya soft corals and sea fans (gorgonians).

Bright yellow bushes of thorny corals (Antipathes sp.) cling to the

deeper rocks in many places. 

All coral species encountered on the reefs of the Arabian Gulf

coast are represented on the rocks of the East Coast, with the

addition of those in the genera Echinophyllia, Echinopora,

Goniopora, Montipora, Pavona and Symphyllia. Some damage to the

coral has been caused by the crown-of-thorns starfish Acanthaster

planci, but this starfish is not as common here as further north

along the coastline of Oman. Another spectacular starfish is the

cushion star Culcita schmideliana, often seen at ‘Martini Rock’ along

with the colourful featherstar Stephanometra indica. Among the

many fish encountered in the rocky sublittoral, the lion fish

Pterois miles, the puffer fish Arothron stellatus, the scorpion fish

Scorpaenopsis barbatus and the moray eel Gymnothorax undulatus

are some of the most bizarre. 

SEDIMENT

For a short period in the summer, along the exposed coastline of

the north-facing Emirates, water movements are often sufficiently

slight to allow the temporary development of large populations of

microorganisms, including diatoms, on the surface of shallow-water

sediments. These surface films are grazed heavily by gastropods

such as Cerithium scabridum and Osilinus kotschyi whose range

extends well down into the zone. Many of the polychaetes and

bivalves in intertidal sediments are also members of the subtidal

sediment communities. However, seagrasses cannot stand

exposure to air for any length of time in the fierce climate of the

UAE and are confined to sublittoral sediments.

T
H

E
S

H
O

R
E

&
S

H
A

L
L

O
W

S
E

A
S

1 2 9

ROCKY SUBLITTORAL

Most of the subtidal rocky areas (excluding coral reefs) along the

Arabian Gulf coast of the UAE are rock platforms that are

intermittently covered with a few centimetres of sand. Gastropod

grazers such as Cerithium scabridum, C. caeruleum and Osilinus

kotschyi seem able to survive sand scouring and are often present

in large numbers on the platform surface. Several sessile sponges

and colonial ascidians (as yet unidentified) and small clusters of

the mussel Brachidontes variabilis are also able to survive sand

scour and periodic burial. A few small growths of hardy corals,

such as Porites lutea and the pillow coral Siderastrea savignyana,

are also able to exist in these conditions.

Crevices and fissures in the predominantly limestone rock surfaces

often have encrusting and boring sponges (e.g. Microciona sp.,

Cliona sp.) around their entrances as well as the calcareous tubes

of serpulid polychaetes (e.g. Hydroides sp.) and of the vermetid

mollusc Serpulorbis variabilis. The crevices are also frequented by

various scaleworms, ragworms, mantid shrimps (e.g. Gonodactylus

chiragra), brittlestars and by the goby Cryptocentrus lutheri and its

companion snapper shrimp Alpheus cf djeddensis.

Relatively stable slabs of rock resting on platform surfaces have,

on their undersides, many of the same invertebrates as in a

similar habitat in the lower eulittoral subzone. Additional species

include sponges of the genera Adocia, Cliona, Dysidea, Haliclona

and Laxosuberites, as well as bivalves molluscs such as Isognomon

legumen and Spondylus marisrubri, these rarely being seen on the

shore. Other invertebrates that are frequent members of this

community include sea firs (e.g. Dynamena sp., Plumularia sp.),

the colonial sea squirt Didemnum cf candidum, the hermit crab

Dardanus tinctor and the boring bivalves Gastrochaena gigantea

and Lithophaga robusta. A distinctive

solitary coral Paracyathus stokesi is an

interesting addition to the crevice and

under-boulder communities. 

One of the most striking features of the

shallow rocky platforms is the rapid

development in autumn and winter of beds

and clumps of green algae (e.g. Cladophora

spp., Chaetomorpha linum) and red algae

such as Chondria dasyphylla, Acanthophora

spicifera and Chondrophycus papillosus.

These algae decay in May and June when

the seawater temperature rises above their

tolerance limits. In addition, ‘forests’ of

larger brown seaweeds (dominated by

species of Sargassum and Cystoseira) develop

in a zone that extends from the fringe to a

depth of about 5 metres. These are very conspicuous along the

seaward edge of the wide rocky platforms commonly found on the

Abu Dhabi coast. Associated with these seaweed beds are many

smaller forms that include epiphytes on the forest-dominants.

One of the commonest epiphytes is the articulated coralline

seaweed Jania rubens whose tassle-like tufts frequently become

dislodged and give rise to free-living populations lying on the

shallow seabed before eventually washing ashore in great numbers

in early summer, sometimes accompanied by larger seaweeds

(e.g. Colpomenia sinuosa) that have become detached from offshore

beds. Many fleshy seaweeds disappear by June with several brown

seaweeds (e.g. Sargassum decurrens, Cystoseira trinodis, Hormophysa

cuneiformis) persisting as a few main branches having lost all their

lateral and foliar appendages.

In terms of their seaweeds, shallow rocky areas along the UAE’s

Gulf of Oman coast often closely resemble the summer condition
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LEFT AND BELOW: Examples of species

assemblages found on the underside of rocks.

Dendronephthya soft corals at ‘Martini Rock’, on the East Coast of the UAE



Boulder Breakwaters

Most of the seaweeds and invertebrates that eventually become

established on outer sides of breakwaters are identical to those

found on exposed rocky coastlines with a similar profile. In the

Arabian Gulf, where such coastlines are uncommon, they provide

new habitats for marine plants and animals to exploit. Corals, in

particular, have taken advantage of the newly available limestone

surfaces and provided average summer seawater temperatures do

not continue to rise (see chapter on The Marine Environment) will

flourish in this man-made habitat. 

Other Stable Artificial Surfaces

Artificial hard surfaces, such as jetty walls, iron cladding and pier

piles, that stretch from the intertidal zone into the sublittoral often

have the same bands of seaweeds and invertebrates intertidally

as steep natural rocky shores. Below tide

level, they are frequently dominated by sessile

invertebrates that probably represent the final

stage in a sequence beginning with algal-

dominated stages soon after they are

constructed. Many of the invertebrates on such

surfaces are the same suspension-feeding

species as on channel sides and most

depend on tide-generated current flow to

bring them food. Pier piles, for example, are

covered by numerous bivalve molluscs and

barnacles (mainly Balanus amphitrite), often

partly obscured by a coating of many

colourful sponge species belonging to such

genera as Acervochalina, Callyspongia,

Dysidea, Ircinia, Niphates and Tedania.

Colonial bryozoans, such as Schizoporella

errata, Celleporaria cf pigmentaria and

Parasmittina sp., are common, as are

numerous solitary sea squirts (e.g. Phallusia nigra, Polyandrocarpa

sp.) and colonial sea squirt genera such as Botryllus, Botrylloides

and Didemnum. Brittlestars, particularly Ophiactis savignyi,

Ophiothrix (Ophiothrix) savignyi and Macrophiothrix elongata,

abound in this habitat. These species frequently associate with large

sponges where they intercept food particles being drawn into the

sponges by inhalent currents. The only obvious seaweed in this

habitat is the coralline red alga Lithophyllum kotschyanum.

Floating Structures

Marina pontoons, mooring ropes and channel marker buoys along

the Arabian Gulf coast are frequently coated with various fouling

invertebrates and also festooned by seaweeds, especially in the

cooler winter months. When first placed in the sea, well-

illuminated areas of these structures rapidly become coated by

the green alga Cladophora nitellopsis, the red alga Chondria

dasyphylla and, in some sheltered localities, by the brown alga

Hincksia mitchelliae. Other seaweeds often located on pontoons

in sheltered waters include Polysiphonia kampsaxii, Caulerpa

sertularioides and Padina boergesenii.

One of the most interesting invertebrates,

rarely seen other than in very sheltered marina

waters, is the bryozoan (sea mat) Zoobotryon

pellucidum that forms large bushy translucent

growths close to the water surface. 

After invertebrates have become established,

the sides and dimly-lit undersurfaces are

usually heavily fouled by many of the same

suspension feeding organisms (e.g. sponges,

barnacles, bivalve molluscs, sea mats, sea

squirts and brittlestars) as occur on cut

channel sides and permanently submerged

sections of pier piles. However, the climax

animal-dominated assemblages that often

occur on pier piles are rarely found since

most floating structures are periodically

cleared of fouling organisms. 

David John and David George
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SEAGRASS BEDS

Seagrass beds cover enormous areas of shallow sand and muddy

sand along the open coast and in the lagoons of the southern

Arabian Gulf. Of the three seagrasses known from the UAE

(Halodule uninervis, Halophila ovalis, Halophila stipulacea), the most

abundant is Halodule uninervis, which is the primary coloniser of

sand and provides a three-dimensional habitat for other organisms

such as sponges and botrylloid and didemnid sea squirts to develop

on and amongst its blades. The upright growth form of the seagrass

blades causes further deposition of fine particles from the sea

water and, as the beds mature, they become a habitat for a

further range of infauna (e.g. polychaetes, crustaceans and

molluscs) that favours finer sediment. Occasionally, fine

filamentous green and red seaweeds grow on the seagrass blades,

or are entangled with them. In very sheltered areas, epiphytes

(especially films of microalgae) are more evident on the blades.

In these seagrass beds, rock fragments, coral debris and empty

or living bivalve shells provide surfaces on which seaweeds can

grow. The presence of bulky sponges with their bases buried in the

sediment and the pen shell Pinna muricata typify mature seagrass

beds as does the presence of the burrows of the shrimp goby

Cryptocentrus lutheri. The cuttlefish Sepia pharaonis is often seen

above seagrass beds and will sometimes lay its eggs on dead

bivalve shells lying on the sediment surface. 

MAN-CREATED HABITATS

Increasingly the coastal zone of the UAE, particularly the Arabian

Gulf coast, has become transformed by dredging of channels to

facilitate shipping and small craft movements, by the building of

breakwaters, islands, marinas, jetties and piers, and by reclamation.

Some islands and breakwaters have been faced by limestone

boulders or, less commonly, by concrete tetrapods. Most of these

new surfaces are rapidly colonised by marine organisms, many of

which are suspension-feeding invertebrates. 

Inshore Channels

These are often channels cut through old platforms of calcareous

rock connecting deeper water areas to harbours or artificial islands.

On the seaward side of these channels there develop seasonally

seaweeds similar to those growing on the edge of tidal platforms

or on shallow-water rocks. Common in the sublittoral fringe and

shallow sublittoral are coarse, often purplish, clumps of the red

seaweed Acanthophora spicifera. Often associated with this is an

algal turf, frequently dominated by the articulated coralline red

seaweed Jania pumila, hemispherical clumps of Dictyosphaeria

cavernosa, and the delicate spongy cushions of another green

seaweed, Cladophoropsis sundanensis. Fine growths of filamentous

seaweeds are common, including bushy colonies of the red seaweed

Spyridia filamentosa. The suspension-feeding invertebrates that

colonise channel walls include sponges (e.g. Callyspongia spp.,

Dysidea spp., Haliclona spp., Gellius sp.), sea firs (e.g. Dynamena sp.,

Pennaria sp., Plumularia cf setacea) and the tube-dwelling

polychaete Hydroides sp. Sea mats, such as Celleporaria spp.and

Schizoporella errata, also occur as well as numerous bivalve molluscs

(e.g. Brachidontes variabilis, Chama reflexa, Pinctada radiata,

Spondylus marisrubri) and sea squirts (e.g. Didemnum cf candidum,

D. pellucidum, Phallusia nigra). The long-spined sea urchin Diadema

setosum is also common on channel walls.
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ABOVE LEFT: Seagrass bed

ABOVE RIGHT: The sponge Gellius sp. is among the suspension-feeding

invertebrates which colonise channel walls.

BELOW: Faviid corals on a limestone boulder breakwater

ABOVE LEFT: Colourful fouling invertebrates on a marina pontoon 

ABOVE RIGHT: Artificial surfaces such as jetty walls and pier piles are rapidly

colonised by a variety of marine plants and animals.

BELOW: Fouling organisms on a buoy



The mangal communities of the UAE’s coastal embayment systems

and some of the islands total approximately 40 square kilometres.

There is only one site on the Gulf of Oman coast, at Khor Kalba

(ca. 6 square kilometres); all other stands are in the Arabian Gulf,

most being in the coastal lagoons between Umm al-Qaiwain and

Ra’s al-Khaimah, and in Abu Dhabi Emirate. Isolated patches occur

in sheltered areas on some islands further

offshore. Judging by the size of the trees, the

community at Khor Kalba is the oldest in 

the country, and is the home for breeding

birds found nowhere else in the UAE. 

Unlike many countries, where mangal

communities are declining, their area in the

UAE has increased in recent years, largely due

to a major plantation programme, primarily in

Abu Dhabi, although another sizeable

plantation is in Khor Dubai. Partly as a result

of protection in Abu Dhabi, there has also

been some natural expansion of mangrove

areas, the community at Abu Dhabi Island’s

Eastern Lagoon being one such example.

Elsewhere, as in Khor Ra’s al-Khaimah,

proximity of mangal communities to

populated areas has meant that parts have

been infilled while, although the community

at Khor Kalba is designated for protection, 

it remains under severe threat.

Archaeological and geological evidence

suggests that mangal communities were

once more widespread along the Arabian

Gulf coastline. A combination of

geomorphological reasons (such as the

natural silting of lagoons) and of

anthropogenic factors (such as harvesting the

wood), may have been at least partly

responsible for the decline.

Mangroves are adapted to saline waters,

water-logging (changes in surface hydrology)

and soil anoxia. They are a major source of

primary production in otherwise often barren

areas, and are of the highest ecological

importance, providing habitat for numerous

terrestrial, intertidal and marine organisms, and reduce coastal

erosion by trapping fine sediments.

Basson et al. (1977), MEPA and IUCN (1987), Mandaville

(1990), Lieth and Lieth (1993) and Böer (1996b) are among

authors providing information on the ecological and economic

value of the mangroves of the Arabian Gulf, including the UAE.
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MANGROVES ARE AN IMPORTANT AND CONSPICUOUS COMPONENT of the habitats of the United Arab Emirates, of particular

significance for their associated bird communities, examined here, and for other fauna, dealt with elsewhere. The

use of the term ‘mangal’, for the community as a whole, was proposed by MacNae (1968), leaving ‘mangrove’ to

be used to refer to constituent plant species. This usage has been widely adopted (Tomlinson 1986).
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In the UAE, only one mangrove species occurs naturally, Avicennia

marina (Forssk.) Vierh. The species is named after the great Muslim

philosopher Ibn Sina (Avicenna), who was born in Uzbekistan in

981, and who died in Hamadan, Iran, in 1037. Three other

species have been introduced or reintroduced in small numbers

into the intertidal zone in the Emirate of Abu Dhabi (see below).

Mangroves in the UAE are naturally formed of monospecific

stands of A. marina. In certain areas, the trees are associated with

Salicornia europaea, Arthrocnemum macrostachyum, Halocnemum

strobilaceum and Suaeda vermiculata, all being saltmarsh species

occupying an ecological zone slightly higher above chart-datum

than mangrove. 

The UAE mangroves are unusual in occupying a range of

substrates, including highly-organic soft sediment (for example, at

Khor Kalba), through to sandy soils and consolidated hard substrate

(for example, on Marawah Island).

Mangroves are the key floral element of mangal communities.

In Arabia, where terrestrial vegetation cover is between zero and

2 per cent, mangrove forests can provide a closed canopy (100

per cent cover), with or without a limited dependency on fresh

water. Mangroves provide habitat for numerous vertebrate and

invertebrate species, both of marine and terrestrial origin. Hogarth

(1999) provides comprehensive information on mangrove biology.
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I N T R O D U C E D M A N G R OV E S
Three mangrove species have been introduced or reintroduced
into the Emirate of Abu Dhabi. These are Conocarpus sp. (three
specimens introduced, known as back-mangrove; Conocarpus is
not a true mangrove, lacking aerial roots, and naturally occurring
just above the high-tide line), Laguncularia racemosa (three
specimens introduced), and Rhizophora mucronata. 

Approximately 100 specimens of Rhizophora were introduced
in 1984 to Mubarraz Island, and four specimens of Rhizophora
sp. were planted close to Maqta Bridge on Abu Dhabi Island. It is
believed that R. mucronata formerly occurred naturally in the
Gulf, and that it became extinct due to wood-cutting.

Care must be taken in introduction of exotic mangroves into
the Gulf – smaller organisms, such as crustaceans, molluscs, and
other benthic organisms which might occur in the root-substrate,
and yeasts and bacteria which might live attached to the plants,
must not be introduced to the natural ecosystems, where they
can have an unpredictable impact.

The most pressing anthropogenic (derived from man) threats to

the mangal are oil spills, coastal dredging and landfill. A. marina

is somewhat resistant to oil spill, depending on the nature and

quantity of the contamination, and will normally survive if the

pneumatophores are not fully smeared. Any dredging or landfill that

results in prolonged drought or water-logging can lead to oxygen

depletion and salinisation, which is often fatal to mangroves.

Examples are known from Khor Kalba, Ra’s al-Khaimah, Ra’s

Ghanadha and Abu Dhabi Island’s Eastern Lagoon. It is vital for

mangrove survival that tidal inundation is not disrupted, and that

the pneumatophores are exposed to air at low tide. Dredging,

construction or landfill projects in, or close to, mangroves can

have a severe impact.

Local knowledge of mangrove habitat restoration exists, and

repair of mangroves is feasible, with natural recruitment of other

biotic mangal ecosystem components likely (Krupp et al. 1996).

However, information on how to restore salt marshes associated

with mangroves is limited (Böer 1996a; 1996b).

ABOVE: Halocnemum strobilaceum
LEFT: Suaeda vermiculata
BELOW: Arthrocnemum macrostachyum



Many passerines and non-passerines use mangroves during

migratory stopovers, even if this habitat bears no resemblance to

their breeding grounds, for example the mountain forest home of

chiffchaff Phylloscopus collybita or semi-desert scrubland occupied

in summer by desert lesser whitethroat Sylvia minula. In spring,

marsh warbler A. palustris may be numerous, but only for a short

period. In autumn, lengthier stays are more normal, although by

other species again, such as whitethroat S. communis.

In winter, grey heron Ardea cinerea, little egret E. garzetta and

great white egret E. alba may be found alongside the two resident

heron species already named, although most feeding by this trio

takes place on more open mudflats or along winding creeks.

Striated heron normally stay close to cover, while western reef

heron are more conspicuous, sometimes forming cooperative

feeding flocks on open intertidal flats. 

Throughout most of the year, roosting birds include not only

waterfowl, such as over-wintering night herons Nycticorax

nycticorax and cattle egrets Bubulcus ibis, but also species such as

common mynahs Acridotheres tristis, forming large communal

night-time roosts, that in Abu Dhabi Island’s Eastern Lagoon

number thousands of individuals. Related species, bank mynah A.

ginginianus, pied mynah S. contra and, in winter, starling Sturnus

vulgaris, join this roost in smaller numbers.

In winter, marsh harrier Circus aeruginosus may often be seen

quartering low over the mangrove canopy, while spotted eagles

Aquila clanga, more rare, appear in traditional sites such as Khor

Dubai and Dhayah in Ra’s al-Khaimah, with numbers sometimes

reaching double figures. Kingfisher Alcedo atthis is one of the few

other species frequently observed specifically in and around

mangroves at this time, apart from very rare visits by pied kingfisher

Ceryle rudis and white-breasted kingfisher Halcyon smyrnensis.

Special mention must be made of the Khor Kalba mangroves,

the type locality for the kalbaensis subspecies of white-collared

kingfisher H. (Todiramphus) chloris. A census in 1994 found no

more than 44 occupied territories of this specialist crab-eater. 

One or two individuals are known to have wandered 60 kilometres

south to Khor Liwa, Oman, and although no confirmed breeding is

known from that site, breeding has recently been confirmed at

Mahawt Island, off the coast of central Oman, several hundred

kilometres further south still (Pleasance et al. 2003). Also at Khor

Kalba is one of just two breeding localities in Arabia for Sykes’s

warbler Hippolais rama. Even so, only a toehold is maintained, 

with probably fewer than ten, apparently resident, pairs found here.

Only limited research has thus far been undertaken into other

faunal aspects of the UAE mangal communities, some results

being reported elsewhere in this volume.

Benno Böer and Simon Aspinall
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Mangroves are a vital habitat in which birds may feed, nest, find

shade or seek shelter from predators. Which of these activities

any species undertakes depends on the species involved and its

own specialisation or niche, coupled with the age and structure

of the mangrove or mangal itself, as well as the time of year.

Few species of bird nest in mangroves of the Arabian Gulf: some

of those that do also feed within the mangroves, either in the cover

afforded by the foliage or among the surrounding pneumatophores.

Western reef heron Egretta gularis and striated heron Butorides

striatus are found nesting and roosting here more often than in

any other habitat available in the UAE (although mangal is not a

prerequisite for nesting by either). Simple, twig platforms suffice

for egg-laying, incubation and the first two or so weeks after

hatching, after which the young clamber about in the

tangle of leafy branches. In most cases, only more mature

mangroves are used for nesting, although particularly dense stands

of younger mangroves may suffice.

The only passerine to nest routinely in mangroves locally is the

clamorous reed warbler Acrocephalus stentoreus, although Indian

house crow Corvus splendens does so in some sites. Graceful prinia

Prinia gracilis, palm dove Streptopelia senegalensis and, on rare

occasion, turtle dove S. turtur, are also known to nest, usually

where otherwise suitable, more typical habitat does not exist

nearby. The prinia is relatively ‘plastic’ in this respect, adapting to

available conditions with apparent relative ease. Newly planted

mangroves are eventually colonised, by passerines usually only

after some time, although often relatively rapidly by waterfowl, at

least for feeding. Crab plover Dromas ardeola is one such species

likely to be found in more open mangals, planted or natural,

along with redshank Tringa totanus, greenshank T. nebularia and

several other species of long-distance migrant shorebird. As

planted mangroves mature, however, so the avian community alters

progressively. Purple sunbirds Nectarinia asiatica find feeding on

nectar of the strongly scented flowers of mature mangroves

irresistible and will move some distance each day to reach them. 

B I R D S I N M A N G R OV E S

ABOVE: Graceful prinia Prinia gracilis

RIGHT: Striated heron Butorides striatus

BELOW: Halcyon chloris kalbaensis is the endemic subspecies of the white-
collared kingfisher found in Khor Kalba mangroves. 



WILDLIFE
TERRESTRIAL PLANTS Gary Brown and Benno Böer

HISTORY OF BOTANICAL RESEARCH ................................................................................ 141
FLOWERING PLANTS ...................................................................................................... 141
FERNS, BRYOPHYTES AND LICHENS ............................................................................... 144
ALGAE, CYANOBACTERIA AND FUNGI ............................................................................. 144
ADAPTATIONS OF DESERT PLANTS TO THEIR ENVIRONMENT ........................................... 145
TRADITIONAL USES OF DESERT PLANTS AND VEGETATION .............................................. 151
THREATS TO THE VEGETATION AND FLORA ..................................................................... 153
OUTLOOK FOR FUTURE RESEARCH ................................................................................ 155
LICHENS Gary Brown ...................................................................................................... 156

MARINE PLANTS David John and David George .............................................................. 161

GREEN ALGAE (PHYLUM CHLOROPHYTA) ........................................................................ 161
BROWN ALGAE (PHYLUM PHAEOPHYTA) ........................................................................ 162
RED ALGAE (PHYLUM RHODOPHYTA)  ............................................................................ 165
MICROALGAE Geraldine Reid & David M. Williams.............................................................. 167
SEAGRASSES (David John) ............................................................................................... 167

INSECTS & OTHER ARTHROPODS Michael Gillett and Conrad Gillet ............................. 169

A BRIEF HISTORY OF INSECT COLLECTION IN ARABIA ............................................................... 170
SYSTEMATIC ACCOUNT OF INSECTS ................................................................................ 171
THE PHYLUM ARTHROPODA IN THE UAE ........................................................................ 174
DRAGONFLIES AND DAMSELFLIES (ORDER ODONATA) ..................................................... 176
GRASSHOPPERS AND CRICKETS (ORDER ORTHOPTERA) ................................................. 178
TRUE AND TWO-WINGED FLIES (ORDER DIPTERA) Brigitte Howarth .................................. 180
BUTTERFLIES AND MOTHS (ORDER LEPIDOTERA) ........................................................... 182
ANTS, BEES AND WASPS (ORDER HYMENOPTERA) .......................................................... 184
BEETLES (ORDER COLEOPTERA) .................................................................................... 186
ARTHROPODS OTHER THAN INSECTS ............................................................................. 189
CLAM SHRIMPS Richard Hornby ....................................................................................... 195

MARINE INVERTEBRATES David George .................................................................... 197

SPONGES (PHYLUM PORIFERA) ...................................................................................... 197
CNIDARIANS (PHYLUM CNIDARIA) .................................................................................. 199
ANNELIDS (PHYLUM ANNELIDA) ..................................................................................... 204
CRUSTACEANS (PHYLUM CRUSTACEA) ............................................................................. 205
CRABS Peter Hogarth and Mark Beech ............................................................................... 208
MOLLUSCS (PHYLUM MOLLUSCA) ................................................................................... 211
SEA MATS (PHYLUM BRYOZOA) ....................................................................................... 215
ECHINODERMS (PHYLUM ECHINODERMATA) ................................................................... 216
TUNICATES (PHYLUM CHORDATA) ................................................................................... 220

LAND SNAILS Gary Feulner, Eike Neubert and Stephen A. Green ........................................ 223
NATIVE SPECIES ............................................................................................................ 223
A LESSON IN BIOGEOGRAPHY ........................................................................................ 227
INTRODUCED SPECIES ................................................................................................... 227

TERRESTRIAL REPTILES Drew Gardner...................................................................... 229

LIZARDS ....................................................................................................................... 229
SNAKES ........................................................................................................................ 236

MARINE REPTILES Robert Baldwin and Drew Gardner ................................................... 243

SEA TURTLES ................................................................................................................. 243
SEA TURTLES IN THE UAE .............................................................................................. 246
SEA SNAKES .................................................................................................................. 247
SEA SNAKES IN THE UAE ................................................................................................ 248

AMPHIBIANS Peter Cunningham and Gary Feulner ........................................................... 253

FRESHWATER FISHES Gary Feulner ............................................................................ 257

NATIVE SPECIES ............................................................................................................. 257
INTRODUCED SPECIES ................................................................................................... 258
OTHER SPECIES POSSIBLY PRESENT ............................................................................... 259

MARINE FISH Mark Beech, Thabit Zahran Al Abdessalaam and John Paul Hoolihan ............... 261
SHALLOW DEMERSAL ....................................................................................................... 261
SHALLOW PELAGIC .......................................................................................................... 263
COASTAL DEMERSAL ........................................................................................................ 264
COASTAL PELAGIC ............................................................................................................ 265
DEEPWATER DEMERSAL ................................................................................................... 266
OCEANIC PELAGIC ........................................................................................................... 267
WHALE SHARKS ............................................................................................................. 268
ENDANGERED SPECIES .................................................................................................... 268
KINGFISH DNA STUDY ...................................................................................................... 269
COMMERCIAL FISHERIES .................................................................................................. 269
PELAGIC GAME FISHERIES ................................................................................................ 272

BIRDS Simon Aspinall ........................................................................................................ 283

THE UAE’S ORNITHOLOGICAL YEAR ................................................................................. 286
TOWN, PARK, GARDEN ..................................................................................................... 288
MOUNTAINS AND WADIS .................................................................................................. 290
THE ALLUVIAL PLAINS (PIEDMONT) .................................................................................. 292
THE SAND DESERT .......................................................................................................... 293
COAST AND ISLANDS ....................................................................................................... 294
MAN-MADE WETLANDS .................................................................................................... 298
AGRICULTURE AND PLANTATIONS ..................................................................................... 300
INTERTIDAL AREAS .......................................................................................................... 302

TERRESTRIAL MAMMALS Simon Aspinall, Peter Hellyer and Chris Drew, 
with Christian Gross, Jane Ashley-Edmonds and Kevin Budd .................................................. 307

HEDGEHOGS AND SHREWS (INSECTIVORA) ....................................................................... 307
ARABIA’S SMALLEST MAMMAL: SAVI’S PYGMY SHREW Jane Ashley-Edmonds ........................ 308
BATS (CHIROPTERA) ......................................................................................................... 308
CARNIVORES (CARNIVORA) .............................................................................................. 310
WOLVES AND FOXES (CANIDAE) ....................................................................................... 311
MONGOOSES (HERPESTIDAE) ........................................................................................... 313
HYAENAS (HYAENIDAE) .................................................................................................... 313
CATS (FELIDAE) ................................................................................................................ 314
ARABIAN LEOPARD Kevin Budd and Jane Ashley-Edmonds .................................................... 316
HYRAXES (PROCAVIDAE) .................................................................................................. 320
EVEN-TOED UNGULATES (ARTIODACTYLA) ......................................................................... 320
GOATS, SHEEP AND ANTELOPES (BOVIDAE) ...................................................................... 320
ARABIAN ORYX Jane Ashley-Edmonds ................................................................................. 323
ARABIAN (MOUNTAIN) GAZELLE ....................................................................................... 324
SAND GAZELLE ................................................................................................................ 327
CAPE HARE Chris Drew ..................................................................................................... 328
RODENTS (RODENTIA) ..................................................................................................... 330
SQUIRRELS (SCIURIDAE) .................................................................................................. 330
JERBOAS (DIPODIDAE) ..................................................................................................... 330
RATS AND MICE (MURIDAE) .............................................................................................. 331
GERBILS AND JIRDS (CIRCETIDAE) .................................................................................... 332
SPECIES EXTINCT IN THE UAE OR PRESENCE NOT PROVEN ............................................... 333

MARINE MAMMALS Robert Baldwin .............................................................................. 335

BALEEN WHALES ............................................................................................................. 336
TOOTHED WHALES AND DOLPHINS ................................................................................. 337
DUGONGS ....................................................................................................................... 342
CONSERVATION OF MARINE MAMMALS IN THE UAE .......................................................... 343

WILDLIFE

 



Jongbloed (2003) describes 667 species of plants that are known

from the UAE and the adjacent areas of Oman. A further 

8 freshwater and 3 marine species need to be added to the list,

giving a total of 678 species, compared with 501 known just 15

years previously (see Western 1989). Although Western was more

focused on the UAE itself, both he and Jongbloed also collected

in the Musandam of Oman. This total bears vivid testimony to

the work carried out by a handful of enthusiastic botanists, mainly

amateurs, during that period.

The 678 species belong to 86 families, the most species-rich

being the Poaceae (grass family). As in many other parts of the

world, grasses are one of the most important families in the UAE,

both ecologically and economically, and are a characteristic feature

of most natural and anthropogenic habitats. The family contains

widespread rangeland perennial grasses such as Panicum turgidum,

Pennisetum divisum and Stipagrostis plumosa that are an important

source of natural food for many larger mammals. These and

other species also perform a key ecological role by serving to

stabilise sandy substrates. Species-rich genera include Eragrostis

and Stipagrostis. Some species are either cultivated or escapees

from cultivation (e.g. Chloris gayana, Sorghum bicolor). 

The Chenopodiaceae (goosefoot family or chenopods) are a

relatively species-rich family with a number of representatives

that are dominants in widespread plant communities, such as

Halopeplis perfoliata, Haloxylon salicornicum, H. persicum, Salsola

spp. Many chenopods are halophytes, and could be of enormous

economic benefit in the context of biosaline agriculture. Species

of the family can be notoriously difficult to identify due to their

morphological variability and lack of suitable distinguishing
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ALTHOUGH SCIENTIFIC RESEARCH OF THE ARABIAN FLORA began in earnest well over 400 years ago, with the remarkable
expeditions of a number of eminent European botanists, documents of studies from what is now the UAE are
exceedingly rare and of little practical value to the present-day scientist or enthusiast. Until fairly recently, there was
very little published information on the flora of the country. Undoubtedly, the local Bedouin had an intimate
knowledge of many plants, but this was not communicated to the wider world. In the 1950s, Sir Wilfred Thesiger,
the British explorer, was one of the first to collect plants specifically from the region for scientific purposes. To the
present day, the Flora of Eastern Saudi Arabia (Mandaville 1990) remains an unrivalled work of reference for the
professional botanist, relating in particular to the desert regions in the south and west of the UAE. Over the past 15
years, there has been an upsurge in botanical activity, but much basic research still remains to be done. A milestone
in botanical studies was achieved in 1989 with the publication of the Flora of the United Arab Emirates – an
Introduction by A.R. Western, an English language teacher with a passion for wild flowers. This was followed by
contributions by Roshier et al. (1996), and numerous articles by B. Böer (summarised in Böer 1999) and his 
co-workers. The first volume of the Flora of the Arabian Peninsula and Socotra by A.G. Miller and T.A. Cope
appeared in 1996, and the next volumes are eagerly awaited. A first comprehensive checklist of species (bryophytes,
ferns, flowering plants) appeared in 2000, authored by M. Jongbloed, R. Western and B. Böer. In April of 2003,
The Comprehensive Guide to the Wildflowers of the UAE by M. Jongbloed and co-workers appeared, and this
publication will do much to encourage floristic research in the country.

F L OW E R I N G P L A N TS

H I S TO RY  O F  B OTA N I CA L  R E S E A R C H

BACKGROUND PHOTO: Silene sp.

RIGHT: The sedge Cyperus conglomeratus is the most

common graminoid on sand dunes in the Emirates.



to this region. Other characteristic taxa include Calotropis procera,

Capparis spp., Cleome spp., Cymbopogon spp., Halopeplis perfoliata,

Indigofera spp., Lasiurus scindicus, Launaea spp., Leptadenia

pyrotechnica, Panicum turgidum, Pennisetum divisum, Periploca

aphylla, Salvadora persica and Tephrosia spp.

Furthermore, a number of taxa in the UAE show floristic links to

Makran in southern Iran, and also to Pakistan. These are referred

to as Omano-Makranian elements (Kürschner 1986). The natural

western distribution limits of a number of these species are the

Hajar Mountains, including the solitary Jebel Hafit near Al Ain, and

good examples are provided by Gaillonia aucheri, Physorrynchus

chamaerapistrum, Pseudogaillonia hymenostephana and Tephrosia

apollinea. Others, such as Prosopis cineraria (ghaf), have ventured

slightly further westwards, not quite reaching Abu Dhabi Island.

The ranges of Cornulaca aucheri, Salsola drummondii and

Sphaerocoma aucheri extend to the Saudi Arabian border in the

west, and beyond.
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features. The Asteraceae (daisy family or composites) is a large

family containing a host of taxonomically difficult taxa, such as

the species-rich genus Launaea. Rhanterium epapposum is a

palatable rangeland dwarf shrub much favoured by livestock.

Some of the ecologically more important genera of the Fabaceae

(pea family) include Astragalus, Crotalaria, Indigofera, Lotus,

Rhynchosia and Tephrosia. This family also contains many species

that are excellent forage plants. Acacia nilotica, A. tortilis,

A. ehrenbergiana and Prosopis cineraria are small trees that belong

to the closely-related Mimosaceae, a family that is sometimes

treated as a subfamily of the Fabaceae. The Zygophyllaceae

(caltrop family) are of major ecological importance in the UAE,

with Zygophyllum qatarense dominant over large areas. Although

poor in terms of species numbers, the Cyperaceae (sedge family)

contain Cyperus conglomeratus, one of the most common and

widespread species in sandy desert

habitats. The Brassicaceae (mustard

family) contain a variety of perennial

shrubs and desert annuals, one of the

most famous from folk legends being

Anastatica hierochuntica (rose of Jericho or

virgin’s hand). This family abounds in

monotypic or oligotypic genera, including

Anastatica, Morettia, Schimpera and Zilla. Other families rich in

species are the Boraginaceae, Caryophyllaceae and

Euphorbiaceae.

According to Zohary (1973), the UAE encompasses two distinct

phytogeographic regions: 1) Saharo-Arabian region; and 2) Sudanian

region. The former occupies by far the largest part of the country,

whilst the latter is restricted to a narrow coastal zone.

Saharo-Arabian genera include, amongst others, Medicago,

Ononis, Spergularia and Silene. These are largely derived from a

Mediterranean stock, with Astragalus, Calligonum and various

chenopods as Irano-Turanian derivatives. 

Characteristic of the coastal strip, which increases in width

towards the east, is a xero-tropical vegetation belonging to

the Sudanian region in which trees play an important role. In

the UAE, Acacia tortilis is a prominent element restricted

LEFT: Halopeplis perfoliata is one of the many
halophytic chenopods  found in the UAE.
BELOW LEFT: Seedlings of Zygophyllum
qatarense germinate profusely on saline
substrates soon after summer showers.
BELOW RIGHT: The chenopod Salsola
drummondii is a typical Omano-Makranian
element, and is common in coastal areas,
sometimes dominating large tracts of saline
substrate, such as on the Sila'a Peninsula.

TOP LEFT: Acacia tortilis

TOP RIGHT: Ripe fruit of Capparis cartilaginea

ABOVE: Calotropis procera

BELOW: Grove of ghaf Prosopis cineraria
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The desert environment imposes severe restrictions on plant

growth, especially during the hot summer months. The main

detrimental factors to which plants are exposed are lack of water,

high temperatures, high light intensities and high salinity. Perhaps

the simplest way for plants to cope with environmental stress is

by avoiding the period of the year when factors limiting growth

are at their most severe.

Desert annuals, for instance, can complete their life-cycle from

seed to seed production within a matter of weeks. In the UAE,

most of these are winter annuals, species that take advantage of

the cooler period of the year for active growth, spending the

summer in the highly tolerant seed state. However, although these

plants avoid the hot summer temperatures, they face the problem

of having to germinate at the ‘correct’ time of the year and in the

‘correct’ place. Many desert annuals therefore have specialised

mechanisms that enable them to germinate at such a time, so as

to ensure long-term survival of the population. As rainfall is so

unpredictable in desert environments, a number of species require

a certain minimum amount of rainfall in order to germinate, some

more, others less. The seeds of most species will only germinate

relatively early in the season, not after precipitation later in the

year when seedlings will not survive due to the intense heat.
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According to Jongbloed (2003), eight species of fern occur in the

UAE, although several may actually only be present in

neighbouring Oman. Seven of these species are restricted to the

mountains in the east of the country where they grow in partially

shaded habitats, thus being protected from intensive irradiation

and desiccation. Only one species, Ophioglossum polyphyllum,

occurs away from the mountains, and is locally common in some

coastal areas in the vicinity of Dubai. Two of the most widespread

mountain ferns are Adiantum capillus-veneris (maidenhair fern)

and Onychium divaricatum.

Kürschner and Böer (1999) provide a list of 22 species of

bryophytes from the UAE, 15 mosses and 7 liverworts. All of

these species were collected from the mountains in the east of the

country, including Jebel Hafit, and a more detailed search there

will inevitably lead to further discoveries. The fact that no species

were recorded from desert habitats emphasises the unfavourable

growth conditions for these organisms. However, as a number of

bryophyte species are ephemeral, it cannot be ruled out that

some do occur in desert or urban environments, especially after

heavy and prolonged rainfall.

No published information is so far available on the lichen flora

of the UAE, so that the details provided on page 156 represent

the current state of knowledge.
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ABOVE LEFT: Ophioglossum polyphyllum is an edible fern found mainly on
coastal dunes.
ABOVE RIGHT: The maidenhair fern Adiantum capillus-veneris occurs mainly
in mountainous regions of the UAE.

ABOVE: Coastal habitat showing mats of cyanobacteria in the foreground
LEFT: The desert truffle, or fagah Tirmania nivea lives in association with
the rockrose Helianthemum lippii.

Limited information is available on the terrestrial algae of the UAE.

John (2002) gives a brief overview of the limited macroalgal flora

associated with sabkha. Similarly, Round (2002) presents a

preliminary account of diatoms that are found in certain sabkha

microhabitats.

Cyanobacteria may be inconspicuous, but they play an important

ecological role in many habitats. Desert soils are usually highly

deficient in nitrogen compounds. However, cyanobacteria can fix

atmospheric nitrogen and convert it into a form that can be

utilised by higher plants, a property which few other organisms

possess. Cyanobacteria are therefore vital for increasing primary

productivity in deserts. In addition, they also contribute to a

source of carbon in the soil.

Cyanobacteria are perhaps most noticeable in certain sabkha

habitats, where they develop extensive, thick mats over the

sabkha surface. In addition, they form a substantial part of

biological soil crusts in desert ecosystems, together with other

bacteria, green algae and microfungi. Often, these crusts are visible

to the naked eye, but where they are well-developed due to higher

precipitation or regular heavy dewfall, bryophytes and lichens

may be their most conspicuous elements. This is the case in some

mountain habitats in the UAE. Apart from providing a vital source

of nitrogen, carbon and other plant nutrients, the crusts serve to

stabilise the soil surface. The major role these crusts can play in

terrestrial ecosystems, by protecting soils from erosive forces

and, also controlling water input into them, has only recently

been recognised (Belnap and Lange 2001).

Fungi are a large group of organisms lacking chlorophyll and,

apart from many inconspicuous representatives, the group also

includes the more familiar mushrooms and toadstools. However,

it appears that relatively few such species occur in the UAE due

to the lack of suitable habitats. Perhaps the most common and

well-known fungus is the desert truffle, (Tirmania nivea [fagah]),

whose edible fruiting bodies are produced underground. Desert

truffles live in association with the flowering plant Helianthemum

lippii (rockrose), and are still fairly common in undeveloped

stretches of low coastal dunes. Other wild ‘mushrooms’ are also

found in local markets.

Many other fungi, for instance the ascomycetes, are

inconspicuous and virtually no information is available on this

difficult group of organisms. Several observations of ascomycetes

from trees on Abu Dhabi Island may in fact turn out to be

lichens, if the fungi can be shown to be associated with algae

(see page 158).
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However, there are notable exceptions, including Tribulus spp. As

plants have no way of knowing how much rain will fall following

germination, only a small fraction of the seeds do actually

germinate in some desert species, despite apparently optimum

conditions. This phenomenon, known as ‘fractional germination’,

therefore buffers against the effects of adverse weather conditions,

offering those seeds that did not germinate the opportunity to do

so after the next supposedly favourable rainfall event. The large

number of desert annuals found in the flora of the UAE, especially

in areas with heavier rainfall, demonstrates that this ‘avoidance

strategy’ is highly successful. 

A different type of avoidance strategy is displayed by perennial

species that shed their aerial parts

completely after producing seed, surviving

until the next favourable season in the

form of underground storage organs such

as bulbs, corms or rhizomes. Other

species (e.g. Rhanterium epapposum) avoid

the extremes of the desert climate by

discarding their leaves during the hot

summer and entering a state of dormancy,

very much like deciduous trees during the

winter in cooler parts of the world.

Unlike in deserts in some other parts of

the world, there are few true succulents in the desert flora of the

UAE, and those that do occur are invariably associated with the

mountainous areas. These plants store water in their swollen

stems and are thus able to survive long periods of drought,

especially as they can reduce transpirational water loss from the

stems to almost zero. Many are completely leafless, except at the

seedling stage. A characteristic succulent is Caralluma arabica, a

species that thrives at higher altitudes on mountain slopes. It has

dark red-brown, unpleasant smelling flowers that attract flies as

pollinators. A related species, Caralluma flava, is rarer. The

poisonous succulent spurge Euphorbia larica is dominant in some

areas in the mountains, even at lower altitudes.
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ABOVE: Tribulus ‘omanense’ is well-adapted to
surviving harsh conditions in the desert.

BELOW: The succulent Caralluma arabica is
found on mountain slopes at higher altitudes.

ABOVE: Euphorbia larica
LEFT: Caralluma flava, a rare succulent in the mountains of the UAE
BELOW: Cleome rupicola, a common perrenial of the mountains



The young stems of some perennial species, such as Rhanterium

epapposum, are clad in a dense covering of white silky hairs which

not only decrease transpirational water loss, but also reflect the

sun’s rays, thus contributing to cooling of the plant.

Deep rooting systems are a way of obtaining water stored at

greater depths, even when the surface layers are completely dry.

Plants whose rooting systems are in contact with the water table

are referred to as phreatophytes, and typical examples in the

UAE include Prosopis cineraria (ghaf) and Citrullus colocynthis

(handhal, desert gourd). The latter is remarkable, as it is a short-

lived, prostrate species that grows throughout the summer

months, developing large leaves close to the hot surface. It can

only survive due to the uninterrupted supply of water from

deeper layers, and the fact that it transpires enormous amounts

of water – in other words it ‘sweats’ profusely in order to remain

cool. Other species have adopted the opposite strategy – they

develop extensive shallow rooting systems that enable them to

exploit water, including dewfall, that moistens the upper soil

surface layers. Although they must strictly conserve water

between individual rainfall events, they are able to withstand the

competition for water from plants with deeper rooting systems.

As mentioned above, sand is largely lacking in nitrogen, an

essential nutrient that is vital for plant growth and productivity. 

A remarkable adaptation is shown by a number of perennial

and some annual graminoids that colonise sandy substrates,

including Cyperus conglomeratus, Lasiurus scindicus, Panicum

turgidum, Pennisetum divisum and Stipagrostis plumosa. The roots

of these species are enveloped by a ‘rhizosheath’, a covering of

root hairs and sand grains that form a sheath around the root.

Rhizosheaths are held together by adhesive mucilage exuded from

the roots. Not only do such structures absorb water from the

surrounding sand more efficiently, they also create specific ‘nano-

climatic conditions’ that encourage the growth of nitrogen-fixing

bacteria. In other words, the micro-environment of the roots

becomes enriched with nitrogen compounds that can be utilised

by the plants.

Effective seed dispersal is a vital prerequisite for the long-term

survival of many plant species, no more so than for most desert

annuals which have to rejuvenate from seed each year, and

where the local physical environmental conditions may vary from
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Semi-succulent dwarf-shrubs, such as

Zygophyllum qatarense and many halophytic

chenopods, use succulence primarily as a

means of dealing with excess salt in their

organs, as this is stored in enlarged water-

filled vacuoles. Z. qatarense is able to shed

its leaves when the salinity of the substrate

increases above a certain threshold level.

The shrubs then remain dormant for many

years, until the next rainfall occurs which

temporarily dilutes soil salinity, enabling

the shrubs to develop new leaves and

resume growth.

An important mechanism that enables 

a number of perennial species to dominate

in the vegetation (e.g. most perennial

grasses in the UAE, many chenopods) is

by utilising the C4 photosynthetic pathway.

This pathway is more efficient at higher

temperatures than the ‘normal’ C3 one,

allowing plants to acquire more

atmospheric CO2 for the same amount of

water lost through transpiration, and thus

enabling them to extend their growth

season into the late spring months and

longer. Some species with this pathway,

such as Haloxylon salicornicum, even

experience their main vegetative growth

during the hot summer period.

Many species, especially those that

survive throughout the summer months,

are virtually leafless or have small leaves

to reduce water loss. Often, the stems in

these species are primarily responsible for

photosynthesis. There are many variations

on this basic theme, ranging from

perennial grasses with small leaf blades

(e.g. Centropodia forskaolii, Panicum

turgidum, Pennisetum divisum), 

much-branched dwarf shrubs with small

leaves (e.g. Cornulaca monacantha,

Farsetia aegyptia), leafless shrubs 

(e.g. Haloxylon salicornicum), sometimes

with densely-packed, erect whip-like

stems (e.g. Leptadenia pyrotechnica,

Ochradenus arabicus), to leafless stem

succulents (e.g. Euphorbia larica).
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LEFT & BELOW: Desert gourd Citrullus

colocynthis, showing fruit and flower

Roots of Stipagrostis plumosa showing the distinctive rhizosheaths 
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Perhaps the single most important

economic plant in the UAE and Arabia in

general is the date palm (Phoenix

dactylifera), which has probably been under

cultivation on the peninsula for the past

4,500 years. There are a number of oases

in the UAE, with some, such as in Al Ain,

that date back millennia. Many traditional

plantations also exist in the Liwa Crescent,

on the very edge of the Rub’ al-Khali, set

within a spectacular dune landscape. Date

palms are now cultivated elsewhere where

there is a sufficient supply of water. The

trees require a warm, dry climate with

low air humidity to ensure fruit-set and

subsequent ripening. Dates were once a

staple source of food for many Bedouin in

remote desert areas, and are still a highly-

valued commodity today, with quality

varieties commanding high prices and

large quantities being exported to other

parts of the world. Unripe dates are

sometimes used for medicinal purposes, as

are the kernels. Apart from the importance

of the dates themselves, all parts of the

tree can be harvested to serve some useful

purpose. For instance, the leaves can be

dried to yield an effective material for

fencing and roofing. The trunks have been

traditionally utilised for construction

purposes, and the fibres made into ropes.

As little as 50 years ago, the indigenous

people of the desert were reliant on native

plants as an integral part of their rather

simple diet. The fruits of Zizyphus spina-

christi (sidr) are still eaten, and local people

commonly collect the succulent stems of

Caralluma arabica to be sold at local

markets for food. Cynomorium coccineum,

a parasitic perennial, is occasionally eaten

when young, as are the thickened taproots

of Emex spinosa. The slightly peppery-

tasting leaves of Rhanterium epapposum

were once used as a spice, and both the

young leaves and pods of Prosopis cineraria

were commonly eaten. The fruits of

Calligonum comosum are edible, and

young shoots of the species were used in

salads. Desert truffles are regarded as a

delicacy, but due to development of the

coastal zone where they occur, they are

now less common.

A large number of indigenous Arabian

plants have been employed to treat a

myriad of medical conditions and improve

general well-being (conveniently grouped

into: digestive system; anthelmintics;

muscular pains, skin disorders, burns and
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one year to another. For instance, a microhabitat that enabled

germination and growth in one year may become covered with

sand the next. Most desert annuals produce copious amounts of

small seed, which not only protects the seeds from potential

predators, but also facilitates wind dispersal. Some species,

especially the composites, have a ‘pappus’, a parachute-like

structure that enables the fruits to glide through the air. The fruits

of other species are furnished with barbs or hook-like bristles

which enable their fruits to become attached to the fur of animals,

which then unwittingly transport these fruits to other locations,

where they are eventually brushed off. A modification of this

feature is found with Neurada procumbens (camel’s thorn), 

a widespread, ground-creeping annual in many parts of the UAE.

The fruits of this annual are small, disc-shaped and clad with

spines on the upper side. Initially, both

the fruits and spines are soft, but as they ripen, they become hard

and woody. They easily become embedded in the feet of any

passing camel (or even car tyre treads!), which then transports

them. The mechanism is so effective, that, with the introduction of

camels to the sand dunes of Lanzarote (Canary Islands) as a tourist

attraction, Neurada has become well-established there, too. The

seeds of a number of desert annuals are small and sand-coloured

in order to afford them some degree of protection from granivores.

A remarkable adaptation is displayed by the composite

Gymnarrhena micrantha, a rare desert annual in the UAE, but

much more common in other parts of Arabia. It occurs on firm,

sometimes rocky substrates which are generally hostile to plant

growth, and in the UAE appears to be restricted to Jebel Hafit.

The species exhibits a remarkable form of heterocarpy (production

of morphologically different fruits by the same species).

The ‘normal’ above-ground fruits are small and possess a small

pappus to aid their dispersal. However, the plants

also produce two large underground fruits,

nearly 20 times the weight of the aerial

ones, and which lack a pappus.

These ensure that when the

mother plant dies later in the year,

the same favourable location is

recolonised. The more widespread

Emex spinosa has a similar strategy

of fruit dispersal.
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ABOVE: Neurada procumbens, showing spiny fruit

LEFT: Gymnarrhena micrantha with subterranean fruits
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ABOVE: Under cultivation for the past 4,500 years, all
parts of the date palm Phoenix dactylifera have
traditionally been used for a wide variety of purposes
in the UAE.
BELOW LEFT: Dates may be laid out to dry on mats
made from the leaf fronds of the date palm.
BELOW RIGHT: Zizyphus spina-christi



The rapid economic development of the UAE in the past decades

has inevitably left its scars on the natural environment. It is clear

that a certain section of the land has to be set aside to provide

amenities and improve the standard of living for a rapidly

expanding population. However, it is sad to note that some of the

destruction that has occurred in recent years has been unnecessary,

especially in many coastal areas. It is now virtually impossible to

find a stretch of coastline, on the mainland at least, that has not

been subjected to some form of negative human impact. In the

initial rush for economic prosperity, lasting damage is being

inflicted on the environment at unprecedented rates. For instance,

the mangroves at Khor Kalba are currently being insidiously

destroyed for short-term gains, despite substantial efforts (including

WWF and UNESCO) that have been undertaken for many years

to highlight the outstanding conservation value of the area.

Construction activities are also having a negative effect in other

sensitive parts of the country, including mountainous regions. With

Jebel Hafit designated as a major tourist attraction, efforts must be

intensified to protect this unique mountain and its associated wadis.

Efforts should also be undertaken to afford proper protection to

the Hajar Mountains in order to preserve unspoilt tracts of the

landscape. The same applies to the Tertiary jebels which are a

prominent feature in the west of the country near to the coast.

In certain areas there has been substantial removal and

levelling of surface soils over extensive areas. This material is

then transported to other sites where it is used for a variety of

construction purposes, including coastal development. Currently,

large tracts of sabkha are being reclaimed, a unique habitat type

that is possibly best-developed globally in Abu Dhabi Emirate

(see chapter on Terrestrial Habitats).

Oil pollution is potentially a problem in many coastal areas,

and due care should be taken to prevent the occurrence of spills.

Although there is evidence to suggest that certain ecosystems,

such as mangroves, can recover from moderate or even large oil

spills, the immediate impact on wildlife is often devastating (Böer

1993). When oil spills occur in terrestrial habitats, the natural

breakdown of the oil can be a long process under the prevailing

adverse climatic conditions (Brown and Porembski 2000).

The excessive extraction of groundwater will undoubtedly have

serious consequences in years to come. Already it seems as if the

lowering of the water table in some areas has caused a die-back of

the natural vegetation. Phreatophytes, plants that obtain their water

from groundwater, are most at risk, including Prosopis cineraria, as

indicated above. Wadis with permanent or temporary streams are

also threatened due to the over-zealous removal of water for

irrigation purposes.
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bruises; childbirth, fertility, contraception and abortion; aphrodisiacs;

colds, venereal diseases; coughs, fevers and headaches; health

tonics). Ghazanfar (1998) provides an exhaustive list of these

plants and for which specific purposes they have been used.

Furthermore, Jongbloed (2003) outlines the traditional uses of many

plants in the UAE. Sadly, natural treatments have largely been

abandoned with the advent of ‘modern’ medicine, although efforts

to revive some are under way and others are being perpetuated by

the Zayed Complex for Herbal Research and Traditional Medicine

in Mafraq.

A number of native plants were used in the past for cosmetic

purposes, including Arnebia decumbens (skin dye), Helichrysum

makranicum (deodorant, body perfume), Pluchea arabica (body

perfume) and Salvadora persica (teeth cleaning sticks). Lawsonia

inermis (henna), although not strictly an indigenous tree, has long

been cultivated in mountainous areas for the red dye that can be

obtained from its leaves and which is still commonly used to apply

intricate patterns to women’s bodies, as well as to colour hair. The

leaves are also used for various medicinal purposes.

Some plants have a long history of being used in the production

of textile dyes, at least in the adjacent areas of northern Oman.

Examples are Indigofera spp. (indigo), Acridocarpus orientalis

(yellow), Pulicaria glutinosa (yellow) and the pounded root bark of

Calligonum comosum.

The timber of several tree species, apart from that of date palms,

has widely been used for construction purposes, including Avicennia

marina, Moringa peregrina, Prosopis cineraria, Tamarix aphylla and

Zizyphus spina-christi. The tall, woody culms of the grass Arundo

donax once provided fencing. Before the economic development

of the country, a number of desert shrubs and dwarf shrubs were

an important source of fuel, amongst others, Calligonum comosum,

Haloxylon salicornicum, H. persicum and Rhanterium epapposum.

The scientific epithet (pyrotechnica) of the

desert shrub Leptadenia pyrotechnica is

derived from the fact that the numerous

seeds have long silky hairs which, when

dried, could be used for tinder.

Finally, it should not be forgotten that

plants are still a vital source of livestock

fodder, and probably more than 80 per cent

of the country is currently utilised as

rangeland. However, due to over-

exploitation of the vegetation and excessive

groundwater extraction resulting in severe

land degradation, there is an urgent need to

intensify efforts to protect the resources of

the land and promote their sustainable use.
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ABOVE LEFT: Henna Lawsonia inermis
ABOVE RIGHT: Moringa peregrina
LEFT: Hyocyamus muticus, a widespread, but
uncommon plant of the mountains
OPPOSITE: Mangroves at Khor Kalba



Despite an upsurge in studies on the natural habitats, vegetation

and flora of the UAE during the past decade, our knowledge

remains fragmentary in many respects.

On a taxonomic level, the recent publication of the guide to the

Wild Flowers of the UAE (Jongbloed 2003) is a major step forward

in providing an overview of species present in the country along

with a photographic documentation of many of them, but much

work remains to be done. The construction of identification keys

for the native species would be the next logical step, better still, 

a proper flora with detailed plant descriptions, as considerable

doubt persists as to the taxonomic status of a number of species.

Conversely, new records of species are to be expected as

explorations continue. 

The distribution and population status of many species require

more thorough attention. The information derived from such

studies would serve as a solid foundation on which to assess 

the possible threat status of species in respect of Red Lists, 

a vital tool for conservation purposes. Virtually no information is

forthcoming on less conspicuous organisms, such as bryophytes,

fungi and lichens, so many opportunities remain here for 

in-depth studies.

The designation of a network of representative protected areas

with appropriate management systems seems the best way forward

to tackle the issue of land degradation. In this context, knowledge

of the hema system, an effective rangeland management tool suited

to local conditions, would be of great benefit. This traditional land-

use system ensured sustainable use of resources over centuries of

tribal social organisation. Its re-introduction, perhaps in some

modified form, would not only serve conservation purposes, 

but would also highlight an important aspect of the rich cultural

heritage of the Arabian Peninsula.

Despite inherent difficulties with vegetation classification in arid

regions, research into the broad vegetation units of the country

should continue. Initial work in this field, encompassing the main

desert vegetation communities of Abu Dhabi, was first published

in 1996 by Roshier et al., but more detailed studies are required.

A map of the potential natural vegetation of the UAE would be

highly desirable, i.e. the vegetation that would persist under the

current climatic conditions without the impact of man. Although

humans have exerted a certain influence on the landscape of the

region for millennia, it can be assumed that most of the more

dramatic changes have taken place within the past few decades.

The generating of such maps requires experience, a detailed

knowledge of plant ecology, plant-animal interactions and land-use

issues, as well as a certain amount of detective work, because the

vegetation now growing in an area may not correspond to what

would naturally occur (due to degradation, for instance).

Maps of the potential natural vegetation at different scales would

be of great benefit to those involved in habitat regeneration

projects, in order to indicate precisely which type of vegetation

needs to be restored. Due to the extent of landscape degradation

in many parts of the country, and beyond the national boundaries,

habitat restoration based on a sound scientific foundation should

be regarded as a priority activity for future conservation research.

This issue has recently been addressed on a GCC level by UNESCO

in the context of ecosystem and water management, and guidelines

are currently being drawn up for the GCC states (Brown et al. 2005).

Gary Brown and Benno Böer
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Although well-intentioned, the benefits of the massive

afforestation programme currently under way in Abu Dhabi Emirate

need to be re-assessed. With insufficient precipitation to support

these plantations naturally, they are completely dependent on

irrigation water, and this is partially obtained from precious

groundwater reserves. At present, groundwater extraction far

exceeds the rates of natural recharge.

Due to large-scale mismanagement of water and soil resources,

there have been marked increases in soil salinity in many areas.

As a consequence, it seems that plant communities less tolerant

of saline conditions are being replaced by halophytic ones. This

will inevitably lead to a simplification of the ecosystem, i.e. fewer

plant species and as a result, fewer animal species.

Perhaps one of the most serious threats to the natural desert

environment has been the catastrophic overgrazing that has taken

place in recent decades. Now that local herdsmen are no longer

reliant on the natural desert vegetation as the sole source of fodder,

and water is freely available, they have been able to increase their

livestock holdings to well beyond the carrying capacity of the land

by importing supplementary food. Whereas in the past pastoral

nomadism was the main form of animal husbandry, large herds

nowadays remain in relatively small areas for extended periods,

denuding the natural vegetation in the process. As a result, many

palatable species have declined dramatically (e.g. Rhanterium

epapposum), and in some cases have been replaced by ones that

are toxic to livestock, such as Calotropis procera and Rhazya

stricta. The dramatic reduction in vegetation cover and loss of

phytodiversity is already having far-reaching implications for the

ecosystem as a whole, as outlined for Kuwait by Brown (2001;

2003). Striking examples of how this trend can be reversed by

temporarily excluding livestock during the initial stages of recovery

are outlined in Brown (2001) and Brown and Al-Mazrooei (2003).
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LEFT AND ABOVE: Rhanterium epapposum
BELOW LEFT: Calotropis procera 
BELOW RIGHT: Rhazya stricta

O U T L O O K F O R F U T U R E R E S E A R C H

Graminoid: a term used for referring to grass-like
species, including the true grasses (Poaceae) and
sedges (Cyperaceae).

Halophyte (halophytic): plants able to tolerate
high levels of salinity, usually through succulence
or specialised glands that secrete excess salt.

Phreatophyte: a plant that is largely dependent on
the groundwater for its water supply.

Spp. species: e.g. Zygophyllum spp = species of
Zygophyllum. Not to be confused with ‘ssp.’
(subspecies).

Transpiration: the loss of water vapour through
stomata (specialised pores) in above-ground plant
organs. This release of water vapour can be
controlled in some species very efficiently, in
many others less so.

G L O S S A RY

RIGHT: Species-rich coastal white sand vegetation is
under threat due to extensive coastal development.



species found in the less humid localities

(such as on the inland Jebel Hafit) belong

to the taxonomically extremely difficult

cyanolichens, i.e. lichens that have a

cyanobacterium as the photobiont.

Gloeoheppia turgida  is perhaps one of the

most common of these, although difficult

to identify. The lichen flora of such rocky

habitats bears a close resemblance to that

described from the foothills of northern

Oman around Muscat (Brown et al. 2002),

and from southern Yemen (Schultz 1998).

In more humid districts, such as the high

mountain peaks in the east of the

country, green algal lichens become more

conspicuous, especially as these are often

more brightly coloured than the darker

cyanolichens, and the large, white thalli of

the genus Diploschistes can be quite

striking. Common species include Psora

decipiens and Fulgensia fulgida.

Moving westwards, lichens are

widespread, but rather localised and

become much poorer in species number.

Suitable habitats include cemented sand

dunes, where, apart from a few

cyanolichens, the distinctive Buellia

subalbula occurs. Tertiary jebels that rise

out of the surrounding landscape in

western coastal areas of Abu Dhabi
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IN MANY PARTS OF THE UAE, lichens are

inconspicuous or indeed absent, and so it

is hardly surprising that our knowledge of

this fascinating group of organisms is

virtually non-existent. This lack of

information also applies to many other

parts of the Arabian Peninsula, although

in recent years there has been a

concerted effort by lichenologists to

rectify this situation.

Lichens are poikilohydric, slow-growing

organisms that are adapted to

environmental extremes and, as a

consequence, are able survive in places

where higher plants have difficulty in

gaining a foothold.

Many people think of lichens as rather

primitive organisms but, in fact, they

consist of two separate partners that form

a symbiosis to create a single distinct

organism that externally bears no

resemblance to its individual constituents.

The fungal partner of the lichen is referred

to as the ‘mycobiont’, and each lichen has

its own unique species, almost invariably

an ascomycete. The other partner,

the photobiont, can be one of two

organisms: a green alga or a

cyanobacterium (in

some cases both

occur in the same

lichen). Cyanobacteria

are still often referred to

as ‘blue-green algae’. 

The same species of

photobiont often occurs in

different species of

lichen.

The morphology of the thallus,

the main structure of the lichen, is

determined by the mycobiont, and

several distinctive growth forms can be

differentiated. With one exception, all

species so far encountered in the UAE are

either crustose or squamulose, i.e. the

thallus forms a crust on the substrate

(crustose), or is composed of minute

squamules (squamulose). Ramalina

maciformis is the only example of a

fruticose (‘shrubby’) species, one which

has a bushy or strap-like form and is

attached only by its base to the substrate.

Many lichens are extraordinarily aesthetic

and complex when viewed under a hand-

lens or stereo microscope. 

Lichens colonise a broad range of

substrates (including shells by the

seashore!), and although often perceived

as typical of pristine, natural environments,

some species also occur on roofs, dustbin

lids and even old cars. However, in the

UAE, all species so far recorded have been

found in natural habitats, most frequently

in rocky environments. The majority of

these species are either saxicolous

(colonising bare rock) or, more commonly,

terricolous, the latter species growing on

compacted soils that have accumulated in

small rock crevices. Two species, including

Caloplaca citrina, are known to occur on

shells. Only two corticolous species have

been found so far, both growing on the bark

of Haloxylon persicum (saxaul) south-west

of Abu Dhabi Island. One of these species

belongs to the Caloplaca cerina-aggregate,

although its precise identity remains

unclear. The other is probably a member

of the highly complex genus Arthonia.

A picture of lichen distribution within

the UAE is slowly emerging, and as a

broad generalisation, there is a distinct

reduction in species number and

abundance along a north-east to south-

west gradient. This usually corresponds to

a decrease in rainfall and hotter climatic

conditions along the same gradient, but

perhaps also reflects a paucity of suitable

habitats. Preliminary observations suggest

that lichens are absent from much of the

southern half of the UAE, although more

detailed investigations are required.

By far the most important habitats for

lichens are the mountainous areas in the

east of the country. Although many species

are restricted to shaded micro-habitats

where they are protected from the sun for

at least part of the day, some do occur in

fully exposed locations. Most of those
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LEFT: Arthonia sp., one of the few corticolous
species known from the UAE. This whitish
crustose species is common on the bark on
Haloxylon persicum to the south-west of Abu
Dhabi Island.

Caloplaca citrina, a small,
yellowish crustose lichen, occurs on

calcareous rock in coastal locations, but also
occasionally on other substrates, such as this
gastropod (probably Hexaplex kuesterianus). 
The maximum width of the gastropod shown
here is 6 centimetres.

ABOVE LEFT: Gloeoheppia turgida is one of the
most widespread and common lichens found in
rocky habitats in the east of the country. Due to
its variable appearance and small size, it can
easily be confused with other lichens. The
squamules are slightly inflated and up to 
3 millimetres across. In older individuals, they
are often pruinose (‘frosted’), as shown here in
the photograph.

ABOVE RIGHT: Lichens become conspicuous at
higher elevations in the mountains, especially
above 900 metres and in sites with a favourable
microclimate. Diploschistes ocellatus is the
main lichen visible in the photograph, but this
particular site holds up to 35 further species.

BELOW RIGHT: With its pink to red-brown
squamules and slightly raised white margins,
Psora decipiens is one of the more easily
recognisable species of lichen in the UAE. In
extreme situations, the thallus is often pruinose
(‘frosted’). The species occurs in rocky areas in
the east of the country, and is fairly common on
compacted soil between rocks, especially at higher
elevations. The squamules are ca. 3 to 5
millimetres across. The light-grey species in the
top of the photograph is Heppia solorinoides,
currently known from only a handful of locations
on the Arabian Peninsula. It is one of the very
few cyanolichens with a light coloured thallus.



lichen. These represent the openings of

the flask-shaped organ that is immersed

in the thallus.

Sexual reproduction is widespread in

many species, but is a risky business due

to the fact that only the fungal partner is

directly involved. After being released,

the spores must germinate and produce

fungal hyphae (threads), and in order to

form a new lichen, they must then meet

a compatible alga. Failure to come into

association with such an alga within a

short period of time usually results in

death of the fungus. Only a small number

of lichens actually eject algal cells from

their fruiting bodies together with the

ascospores, this greatly increasing the

probability of reproductive success.

With vegetative reproduction, however,

the lichen produces a variety of specialised

propagules that contain both component

partners of the lichen in intimate contact

with each other. The most frequent of

these propagules are so-called ‘soredia’

which, depending on the species, can

cover much of the thallus as a fine dusting

of powder, or are restricted to certain

regions. In the latter case, the dense

clusters formed by the powdery soralia are

referred to as soredia. Soralia are usually

produced as a result of the breakdown of

the outer thallus. Isidia are in many ways

similar to soralia, but differ in one

important aspect: isidia are outgrowths of

the outer thallus layers and are therefore

continuous with it. Rather than the

powdery nature of soralia, they develop

as well-defined structures that can assume

a variety of shapes and sizes, from minute

cylindrical or globular to densely branch

coral-like outgrowths. In some species,

the isidia disintegrate to form soralia.

Although vegetative reproduction has

the distinct advantage that it involves both

fungal and algal components, the major

downside is that it

cannot contribute

to the genetic variability of the population

to anywhere near the same extent as

sexual reproduction. However, given the

fact that a sizeable proportion of lichens

relies solely on vegetative reproduction,

the benefits of this reproductive strategy

appear to outweigh any disadvantages for

the species involved.
Gary Brown
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Emirate are also important habitats for a

few species, but lichens occurring here

tend to be poorly developed and thus very

difficult, or currently even impossible, to

identify with certainty.

Recently lichens have been found as a

prominent feature of coastal rocks on

some islands (such as Arzanah, Marawah

and Zirku), including several species of

the genus Caloplaca, Lecania subcaesia,

Buellia subalbula and Verrucaria sp., as well

as on the Sila’a Peninsula. Of the islands,

Marawah appears to be home to the most

species-rich and interesting lichen flora,

with the only known occurrence of

Ramalina maciformis in the UAE there.

Depending on the species involved,

lichens can reproduce sexually, by

vegetative means (asexually) or by a

combination of both. With sexual

reproduction, the lichen produces fruiting

bodies that are very similar to those of

other non-lichenised ascomycetes (fungi).

The algal partner contributes at best only

marginally – in the literal sense of the

word – as the margins of the fruiting body

contain algal cells in some species. These

fruiting bodies produce sexual fungal

spores, so-called ascospores which, when

ripe, are discharged into the environment.

The size, structure and colour of the

ascospores are important identification

aids in many species, as is the number of

spores that is found in each ascus, the

numerous sack-like structures in which the

spores develop and are housed. Spore size

ranges from a mere 3 micrometres (0.003

millimetres) to over 250 micrometres

(0.25 millimetres).

Two basic types of fruiting body are

found in lichens, apothecia and perithecia.

Apothecia are usually quite prominent

structures that appear as flattened or

somewhat rounded discs on the surface of

the thallus. Perithecia, on the other hand,

are usually only discernible as rather

small black dots on the surface of the
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LEFTT: Fulgensia fulgida occurs mainly at higher
altitudes (above ca. 900 metres) on compacted
soil. It has also been found close to the summit
of Jebel Hafit. The apothecia (red-brown discs)
in the figure are up to about 1 millimetre in
diameter.

BELOW: Buellia subalbula is a widespread
species on rocks, especially in coastal locations.
Several to numerous black apothecia, often
slightly pruinose, are usually developed on the
white, cracked thallus. The individual shown in
this photograph is 1 centimetre across.

LEFT: Ramalina maciformis, the
only fruticose species of lichen
known to occur in the UAE, was
recently found on Marawah
Island. It grows on small rocks in

coastal areas. The individual shown
here is 15 millimetres tall.

Apothecium (apothecia): usually disc-like structure on the surface of the thallus and important in

sexual reproduction.

Ascomycete: a class of mainly terrestrial fungi.

Corticolous: growing on bark.

Isidium (pl. isidia): an outgrowth of the lichens thallus, often peg-like, sometimes branched,
which contain fungal and algal cells and serve in vegetative reproduction when broken off.

Perithecium (perithecia): pear-like structure immersed in the surface of the thallus and
important in sexual reproduction.

Photobiont: a green algal or cyanobacterial partner occurring in lichens and which is
responsible for photosynthesis.

Poikilohydric organisms: organisms that are unable to regulate their water content to any
significant degree. Such organisms are able survive for long periods of time in a virtually dry
state, resuming normal metabolic functions when re-wetted.

Saxicolous: growing on rock.

Soralium (pl. soralia): a structure or region of the thallus bearing soredia.

Soredia: a powder containing fungal and algal cells which serves in vegetative reproduction.

Terricolous: growing on soil.

Thallus: the lichen body containing the fungus and the photobiont layers.

L ICHENS
G L O S S A RY



Characteristically bright green, since the chlorophyll pigments are

not masked by other secondary pigments. Morphology ranges

from single cells, simple or branched filaments of cells aligned in

a single series to compact spongy forms through to flattened

fronds or tubes. A few are lime-impregnated.

Acetabularia calyculus Quoy & Gaimard

Umbrella-like, often whitish and calcified, usually about 2–4

centimetres high. Commonly on small stones, worm tubes and

shell fragment embedded on the floor of shallow sand-lined tide

pools on the lower shore and in the shallow subtidal zone. 

Avrainvillea amadelpha (Montagne) A. & E.S. Gepp

Fan-shaped spongy erect fronds on long stipes, sometimes densely

packed, often several arising from a long bulbose rhizomatous base.

Occurs on sediment in lower shore tide pools and the shallow

subtidal zone in seagrass beds. 

Caulerpa serularioides (S.G. Gmelin) Howe

Erect fronds flattened, pinnate, with the pinnules cylindrical and

disposed in a single plane or radially arranged (var. farlowii), arise

from creeping stolon-like base attached by rhizoids. Commonly

growing over sediments amongst seagrass and amongst other

shallow-water seaweeds, including just below the water surface

on pontoons in Abu Dhabi.

Chaetomorpha linum (O.F. Müller) Kützing

Loose-lying and entangled, intertwined and unbranched filaments

of cylindrical cells. Often in wave-sheltered embayments and

harbours where loose-lying over mud, entangled with seagrasses

and commonly forming shrouds over the breathing roots of the

mangrove Avicennia marina.

Cladophora nitellopsis Børgesen

Soft woolly tufts of light green branched filaments of a single series

of cells, with branchlets arising singly along main branches,

alternately or oppositely except the final divisions lateral in position,

apical cell cylindrical and rounded apically. Occurs as extensive

mats on beds of mussels in sheltered shallow tide pools and

extending into the shallows subtidal zone, often associated with

the breathing roots of mangroves in lagoons and muddy creeks.

Cladophoropsis sundanensis Reinbold

Compact, spongy cushions (about 5 centimetres across), composed

of light green and laterally branched filaments lacking a cross wall

at base. Occurs commonly during the summer on lower eulittoral

subzone rocks, often forming very extensive, loose-lying mats in

very shallow water in sheltered embayments and over tidal flats.

Dictyosphaeria cavernosa (Forsskål) Børgesen

Globular and irregularly lobed, hollow, stiff and brittle, formed of

large and conspicuous macroscopic cells (1–3 millimetres across),

often older plants eroded at the top. Occurs on rocks in the lower

eulittoral (subzone), often fringing rocky tidepools, occasionally in

the sublittoral fringe with Chondrophycus papillosus and Digenia

simplex.

Enteromorpha (now Ulva) flexuosa (Wulfen ex Roth) J. Agardh

Branches tubular, often divided near base, inflated and flattened

above, single-layered. Occurs most commonly on partially sand-

buried beach rocks in the lower eulittoral subzone. 
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M A R I N E P L A N TS
SEAWEEDS GROW IN THE SEA AND brackish water on intertidal and subtidal rocks, seagrasses, the breathing roots of
mangroves, other seaweeds and animals, including dead coral skeletons. They belong to the ‘algae’ which is a term
used for an unnatural assemblage of photosynthetic, oxygen-producing organisms that do not possess true roots,
stems and leaves. These ‘macroalgae’ sometimes have root-like rhizoids, stem-like stipes and leaf-like structures. 

Seaweeds are divided into a number of groups or phyla, depending on pigmentation linked to a suite of other
characters. Some of the more common seaweeds from the UAE are described below, all being listed separately.
Microscopic algae are only listed. 

G R E E N A L GA E  ( P H Y L U M C H L O R O P H Y TA )

BACKGROUND PHOTO: Macroalgae

BELOW: Cladophoropsis sundanensis
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Characteristically brown in colour, due to the presence in quantity

of pigments masking the green colour of the chlorophyll.

Morphologically varying from filaments of cells in a single series

to strap-like through to forms with leaf-like appendages (e.g.

Sargassum) and others of considerable size with a distinct

holdfast, stipe and frond. 

Colpomenia sinuosa (Mertens ex Roth) Derbes & Solier ‘Oyster thief’

Sac-like crinkled balls, with age becoming irregularly lobed,

convoluted, brain-like and reaching 30 centimetres across. Occurs

on wave-exposed rocks in the sublittoral fringe and largest

individuals on wave-sheltered rocky platforms at about 2 metres

below low water. Occurs from November to April/May along the

Arabian Gulf coast of the UAE and commonly seen floating in the

sea in early summer when cast ashore in large numbers.

Cystoseira myrica (S.G. Gmelin) C. Agardh

Branches covered by numerous short spines, fairly rigid, reaching

about 30 centimetres high, with side branches alternately pinnate

and gradually becoming shorter towards the apices giving them a

triangular appearance. Sometimes present are spiny oval air

bladders. Perennial and with many small spiny branchlets and air

bladders becoming lost in autumn to become cast ashore in large

quantities. Occurs in the sublittoral fringe but the largest are most

common on rocky platforms and sand-embedded rocks in

shallow water.

Cystoseira trinodis (Forskål) C.Agardh

Slender branches (almost 0.8 metres long) bear spine-like

outgrowths and ultimate branchlets usually having spindle-shaped

air bladders in two’s or three’s, with or without narrow, smooth-

margined appendages (about 3 millimetres wide and 3–5

centimetres long). Occurs with other large brown seaweeds forming

dense forests on shallow submerged rocky platforms, occasionally

the dominant. Only present from November to April along the

Arabian Gulf coast of the UAE. Often the principal axes of Cystoseira

trinodis persists over the summer, becoming so heavily epiphytised

by the filamentous brown seaweed Sphacelaria rigidula that they

look like cat’s tails. 

Dictyota dichotoma var. intricata (C. Agardh) Greville

Overlapping regularly forked strap-like fronds, often spirally

twisted and tapering towards the apices, reaching to about 20

centimetres long and light brown. Occurs on low rocky platforms

and sand-embedded rocks behind reef platforms and in seagrass

beds, sometimes entangled with seagrass blades.

1 6 2

T
H

E
E

M
IR

A
T

E
S

–
A

N
A

T
U

R
A

L
H

IS
T

O
R

Y B R OW N A L GA E  ( P H Y L U M P H A E O P H Y TA )

LEFT: ‘Oyster thief’ Colpomenia sinuosa growing on lower shore

BELOW: Crinkled balls of Colpomenia on dead branches of the coral Acropora

LEFT: Cystoseira trinodis
ABOVE: Lobophora variegata
BELOW: ‘Peacock weed’ Padina boergesenii



Hormophysa cuneiformis (J.F. Gmelin) P.C. Silva

Branches three-winged, fairly rigid, more or less segmented and

margins distinctly dentate, reaching about 50 centimetres in length,

with branches irregularly pinnate or whorled. Perennial and in the

winter often seen with heavily epiphytised basal portions. Occurs in

shallow-water algal ‘forests’ dominated by other larger brown

seaweeds, usually best-developed on partially sand-buried rocks.

Lobophora variegata (Lamouroux) Womersley

Rounded to fan-shaped blades, prostrate and/or even crustose,

black zig-zag bands on surface, attached by rhizoids arising from

the lower surface. Perennial and one of the most fleshy seaweeds

on coral reefs, conspicuous in summer on the Arabian Gulf coast

when many canopy-dominant seaweeds have disappeared.

Padina boergesenii Allender & Kraft ‘Peacock weed’, ‘turkey-tail’

Fan-shaped blades with concentric dark rows of hairs, often

whitish on upper surface due to strong calcification. Occurs in

lower shore pools and on shallow rocks down to about 5 metres

below low water.

Sargassum latifolium (Turner) C. Agardh

Branches up to 0.5 metres long, compressed, bearing leaf-like

appendages (0.5–1 centimetre wide to 6 centimetres long),

erumpent cryptostomata, with conspicuous marginal teeth and small

bladders. Commonly forming dense forests on rocky platforms in

shallow water (0.5–3 metres), only present from November to

about April/May along the Arabian Gulf coast of the UAE.

Sargassum decurrens (Brown ex Turner) C. Agardh

Branches flattened above, very rigid, with lateral alternate

branches arising on each side of axis and gradually narrowing

towards apex. Small stalked bladders sometimes present. Most

commonly seen along the Arabian Gulf coast on partially sand-

buried rocks along with Hormophysa cuneiformis.

Sphacelaria rigidula Kützing

Small stiff tufts (up to 5 centimetres high), with main and side

branches similar and irregularly divided, sometimes bearing

minute Y-shaped propagules. Occurs most commonly as an

epiphyte on larger brown seaweeds such as species of Sargassum,

Cystoseira trinodis and Hormophysa cuneiformis.

ABOVE: Mat-forming red alga Gelidium pusillum
LEFT: Cystoseira myrica covered by pinkish crusts of the coralline ‘red’ alga
Hydrolithon

Characteristically red in colour since the green chlorophyll pigment

is masked by a combination of the red pigment phycoerythrin and

the blue pigment phycocyanin. Often under high light conditions

individuals become bleached to a brownish or straw colour.

Varying morphologically from filaments of a single series of cells

through to compact tissues in the form of cylindrical or flattened

branches and sometimes membrane-like fronds. Some are hard,

from impregnation with lime, and are referred to as ‘coralline’

algae as they have a coral-like appearance. The reproduction and

life history of members of this phylum are often very complex.

Acanthophora spicifera (Vahl) Børgesen

Bushy, somewhat stiff to cartilaginous, branches cylindrical and

sparsely branched, bearing side branches of rather similar length

and these beset with small spines, reaching about 15 centimetres

long and dark purple to straw-coloured. Occurs on rocks in lower

eulittoral tide pools close to edge of limestone platforms and fringing

shallow subtidal rocks. Often common along the edge of pontoons.

Caloglossa leprieurii (Montagne) J.Agardh

Mats of narrow flattened fronds each with a central vein,

constricted at regular intervals to form oval segments (about 2–3

millimetres long), up to two blades arising from each constriction

along with attaching rhizoids, brownish to almost purplish-black.

Only known from the UAE at Khor Kalba, where it grows on the

breathing roots of mangrove Avicennia marina.

Centroceras clavulatum (C. Agardh) Montagne

Mats or clumps of filaments, regularly branched and, when

examined with a x10 hand lens, appears segmented due to regular

alternation of short and longer internodal cells, distinctive whorls

of spines at nodes, reaching about 5 centimetre high and reddish-

brown to purple. Occurs on rocks with turf-forming seaweed and

on larger forms growing in the lower eulittoral subzone,

occasionally on sand-embedded hard surfaces on beaches.

Chondrophycus papillosus (C.Agardh) Garbary

Branches cylindrical, stiff to cartilaginous, irregularly divided and

each beset with small branchlets (sometimes swollen) which

decrease in length towards the apices so having a narrow

pyramidal outline, somewhat straw-coloured. Occurs commonly

along the Arabian Gulf coast, in rocky lower-shore tide pools,

often associated with Dictyosphaerium cavernosa.

Digenia simplex (Wulfen) C. Agardh

Branches erect, stiff, irregularly divided and covered by short

bristle-like branchlets giving it a brush-like apppearance, reaching

about 30 centimetres in length and reddish to a dull brown in

colour. Occurs in the sublittoral fringe along the Arabian Gulf

coast where commonly heavily covered by small epiphytes.

Gelidium pusillum (Stackhouse) Le Jolis

Creeping, felty mats of minute erect branches (less than 1

centimetre high) arising from a creeping basal system of

branches, with erect branches flattened, constricted, irregularly

divided and rounded at apex. Brownish to reddish-purple in

colour. Occurs from sheltered to very wave-exposed shores as a

felty covering over rocks, barnacles and molluscs or mixed with

other turf-forming seaweeds. 

Gracilaria canaliculata Sonder

Dense clumps (about 10 centimetres across) of cartilaginous to

fleshy, regularly forked branches (3–5 millimetres across) that

bend downwards and become secondarily attached to rock

surfaces by a disc or bundles of rhizoids. Occurs most commonly

on shallow, wave-exposed rocks often at the upper and seaward

edge of gently sloping rocky platforms.

Hypnea cervicornis J. Agardh

Bushy and relatively stiff tufts, branches cylindrical and

irregularly to alternately divided on each side of branch, all

branches similar and gradually taper to the apices. Occurs on

rocks amongst other seaweeds in the sublittoral fringe and on

low rocky banks, sand-embedded rocks in seagrass beds and

sometimes entangled with seagrass blades.
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RIGHT: Sargassum decurrens 
BELOW: S. latifolium

R E D A L GA E  ( P H Y L U M R H O D O P H Y TA )



YELLOW-GREEN ALGAE

(PHYLUM XANTHOPHYTA)  

Only a single xanthophyte (Vaucheria) has

been recorded from the UAE, where on wave-

sheltered shores it often forms a green

velvety covering over large areas of soft

sediment. It is not always evident because it

is often beneath a thin layer of fine silt and

sediment. There is some doubt to the

species identification since all material

examined has been without the reproductive

organs required to confirm its identification.

BLUE-GREEN ALGAE

(PHYLUM CYANOPHYTA)

The Cyanophyta are more closely related to

bacteria than to all other algal groups and

hence are commonly referred to as the

‘Cyanobacteria’. The colour varies from

green to blue-green to almost black or red

depending on the relative proportions of the

pigments phycocyanin, phycoerythrin and

chlorophyll. Single-celled, loosely arranged or

tightly packed clusters of cells, or of simple or

branched filaments (known as ‘trichomes’)

with or without an external mucilage sheath

(sometimes several trichomes within a

single sheath).

David John

DIATOMS

(PHYLUM BACILLARIOPHYTA)
Microscopic, characteristically having silica-

walled pillbox-shaped cells divided into two

parts, each half known as a ‘valve’. Brown

in colour, due to the presence of chlorophyll c

masking the more usual green colour of

photosynthetic organisms, derived from

chlorophyll b. Free-living or attached

directly to surfaces, sometimes by simple or

branched stalks; occasionally cells arranged

in series enclosed within a sheath.

Sometimes occur in sufficiently large

numbers to form brownish covering on

sand, hard surfaces and on seaweeds. The

only samples of living diatoms from Abu

Dhabi were collected in November 2000 by

SCUBA divers. Many specimens examined

will be new to science, with roughly 20–25

per cent of the total flora as yet

undescribed. So far two new species

belonging to the genus Climaconeis have

been described (Reid and Williams 2002).

Geraldine Reid and David M. William
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Hypnea cornuta (Kützing) J. Agardh

Bushy, branches sparingly alternately divided, bearing short, simple,

upwardly curved branchlets with a spiny apex, often present are

star-shaped detachable propagules, reaching about 15 centimetres

high and pink to straw-coloured. Occurs over the winter and early

summer where most common on small stones, shell fragments

and other sand-embedded surface in shallow seagrass beds and

large shallow tide pools in the lower eulittoral subzone.

Jania rubens (Linnaeus) Lamouroux

Forms almost spherical brittle tufts (3–10 centimetres across),

branches very narrow, regularly divided and of heavily calcified

cylindrical segments separated by a flexible articulation, pinkish-

red and sometimes bleached white. Occurs commonly as tassel-

like growths on large brown seaweeds in shallow water along the

Arabian Gulf coast, more rarely on rocks, often forming free-

living populations lying loose on the seabed. Bleached individuals

are cast ashore in large numbers during the early summer.

Lithophyllum kotschyanum Unger

Hemispherical clumps of slender or coarse, simple or divided

branches with blunt apices, or form more brain-like clumps of

interweaving, flattened, fan-like branches, about 5–10 centimetres

high and light pinkish-red in colour. Common in shallow water on

dead coral skeletons and rocks down to about 10 metres off the

Arabian Gulf coast of the UAE. Often covering large areas of rock

in shallow tide pools on limestone platforms.

Spyridia filamentosa (Wulfen) Harvey

Bushy, distinct and irregularly divided branches, usually about 10

centimetres long and pink to straw-coloured. With a x10 hand

lens, branchlets are visible, arising at right-angles to main axes

and giving plants a somewhat fuzzy appearance. Occurs on small

hard, sand-embedded surfaces in tide pools and shallow-water

seagrass beds, sometimes on the seagrass blades.

Wurdemannia miniata (Draparnaud) Feldmann and Hamel

Wiry clumps or mats, with branches round in section, irregularly

to unilaterally divided and apically with a short point, reaching

about 10 centimetres in height and dark brownish-red in colour.

Common with other mat – or clump-forming algae on rocks in

shallow water, especially on dead coral skeletons.  

David John

1 6 6

T
H

E
E

M
IR

A
T

E
S

–
A

N
A

T
U

R
A

L
H

IS
T

O
R

Y

RIGHT: The flattened, fan-shaped branches of the coralline ‘red’ alga
Lithophyllum kotschyanum

BELOW: Red algae Jania rubens on Sargassum

MICROALGAE

SEAGRASSES
Seagrasses are so-called because many have ribbon-like leaves

containing veins. They are not true grasses but belong to the

Magnoliophyta. These have true roots, stems and leaves containing

vein-like conducting tissues and are flowering plants, although their

flowers are inconspicuous. The erect grass-like shoots arise at

intervals from well-developed creeping rhizomes that are anchored

in sandy or silty shallows by simple or branched rhizoids. Seagrasses

commonly form extensive beds or largely submarine ‘meadows’ that

assist in stabilising unconsolidated surfaces and are important

nursery grounds as well as a major food source for marine animals

including dugongs and turtles.

Halophila ovalis (R.Brown) Hook

Leaves in pairs and flat, obovate or ovate,

smooth-margined (usually up to 4 centimetres

long) with 10–25 pairs of ascending cross-

veins, each leaf arises on a slender erect stalk

(up to 4.5 centimetres long). Occurs in shallow

sandy lower eulittoral pools and down to a

depth of about 8 metres along the Arabian Gulf

coast of the UAE.

Halophila stipulacea (Forskål) Ascherson

Leaves in pairs and flat, linear to oblong or

elliptical (up to 6 centimetres long), margins

slightly serrated and with many cross-veins,

each leaf arises on a short erect stalk (up to 

1.5 centimetres). Occurs in shallow sandy

lower eulittoral pools and down to a depth of about 8 metres along

the Arabian Gulf coast of the UAE. 

Halodule uninervis (Forskål) Ascherson

Leaves ligulate, narrow and long (up to 3.5 centimetres wide and 15

centimetres long), three-veined, widening and sometimes forked

towards tip, each tip having two linear lateral teeth and a median

tooth where the midrib ends. The most common seagrass along the

Arabian Gulf coast where its extensive beds extend from the lower

eulittoral (subzone) to a depth of about 8 metres. 
David John

Apex: end of an elongate cell, filament or structure.

Aplanosporangium: cell or sporangium containing aplanospores.

Aplanospores: non-motile spore and not morphologically identical to
the mother cell.

Calcareous: containing large amounts of calcium carbonate.

Calcified: encrusted or impregnated with calcium carbonate.

Chloroplast: an organelle containing the green pigment chlorophyll,
applied regardless of whatever auxiliary pigments are also present. 

Corallines: hard and calcareous red algae.

Crustose: crust-like.

Epiphytic: living on the surface of another plant.

Eulittoral: zone on the shore between the levels of low and high tides
(intertidal).

Filament: cells united or arranged in one or more rows to form a chain
or thread.

Frond: leak-like or erect portion of a thallus.

Ligulate: tongue-shaped; strap-like and short.

Littoral fringe: zone on the shore beyond the tidal range and only
influenced by wash, splash or spray.

Node: the junction between two adjacent cells of a filament, the
constriction of a regularly constricted thallus or between articulations in
articulated coralline algae.

Phycocyanin: blue biliprotein pigment of all blue-green algae, cyanelles,
cryptophytes and red algae.

Phycoerythrin: red biliprotein pigment of some blue-green algae, a few
cryptophytes and almost all red algae.

Rhizoid: single-celled or filamentous attachment organ.

Stipe: a stem-like region below a frond.

Sublittoral: below the lowest level of the tides.

Thallus: body of simple plants not differentiated into a true root, stem,
leaf or leaves.

GLOSSARY

Cyanobacteria mat



1 6 8

T
H

E
E

M
IR

A
T

E
S

–
A

N
A

T
U

R
A

L
H

IS
T

O
R

Y

The fauna is complex since the Emirates is situated where three

major faunal regions of the Old World all converge, namely the

Afrotropical, Palaearctic and the Oriental. The UAE is also in the

middle of the Old World desert or Saharo-Sindian region, which

has its own distinct Eremic fauna derived from elements of the

other three zones. Many of the UAE’s arthropods are small, cryptic

animals, largely unstudied even in neighbouring countries. There

is a high probability of many undescribed species being found,

especially amongst such insect groups as beetles, wasps, true

flies, micro-moths, true bugs, planthoppers and bristletails.

ARTHROPOD DIVERSITY 

The fauna of the Emirates, as for most countries, is dominated by

the phylum Arthropoda, in terms of the numbers of both species

and individuals. Amongst the arthropods, the insects are by far

the most numerous, but other interesting groups occur, including

true spiders, camel spiders, scorpions, pseudoscorpions, ticks,

centipedes and isopods or woodlice. All available major habitat

types in the UAE have their own insect populations, together with at

least some representatives of other arthropod groups. Even in the

desert, close observation reveals much invertebrate life. 

Mobile sand dunes totally bereft of vegetation still host a variety of

bristletails, beetles, flies, wasps, moths and spiders. Many are

specialised psammophiles and their cryptic colouration and strictly

nocturnal habits ensure that they go largely unnoticed.

In well-vegetated habitats, such as coastal sand dunes, gravel

plains, wetlands, irrigated plantations and mountain wadis, the

diversity of the invertebrate wildlife is readily apparent even

during daytime, with butterflies and moths, grasshoppers,

mantids, ants and numerous beetles, both large and small,

as well as myriads of flies, wasps and bees.

OVERALL COMPOSITION OF THE INSECT

AND ARTHROPOD FAUNA

The size of the UAE invertebrate fauna, in terms of

total numbers of species, is unknown and difficult

to estimate. There are fairly accurate counts for

some orders of insects, such as dragonflies and

damselflies, grasshoppers and butterflies and

moths, but these only make up a small part

of the total. Most species are beetles, true

or two-winged flies (hereafter ‘true flies’) and ants, bees and wasps,

many small and difficult to identify, and their study is still in its

infancy in the UAE. An educated guess suggests that there are

probably more than 5,000 different species of insects and several

hundred other species of terrestrial arthropods in the country.

Further studies will eventually refine these relatively crude estimates.

The arthropods are classified into four subphyla containing ten

classes, of which the Insecta is by far the largest. Classes group

together a number of orders, each of which includes several families,

divided into genera and, finally, individual species. There is no

consensus amongst scientists as to the exact number of different

orders of insects, but the 28 recognised in Parker (1982) provide a

realistic system and one which has been applied here, with the

addition of the springtails (order Collembola). A further order

(Mantophasmatodea) was recognised for the first time in

South Africa in 2001, making 30 overall. Of these, not

all are present in the UAE, since some are

small groupings of specialised insects

with limited geographical

distributions. 
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INSECTS & OTHER ARTHROPODS
THIS CHAPTER AIMS TO PROVIDE AN UP-TO-DATE review of the arthropod fauna of the United Arab Emirates, although it
should be noted that it provides a provisional rather than a definitive account of the country’s insects, scorpions,
spiders and other arthropods. Over the last 20 years or so, particularly after the publication of Natural Emirates
(Vine and Abed 1996), this fauna has become better known. Even so, much further work is needed to better
understand the biodiversity and ecology of arthropods in the Emirates. Currently, little professional entomological
work is being undertaken, the knowledge base being enhanced by the efforts of enthusiastic amateurs. 
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BACKGROUND PHOTO:
Diadem butterfly

Hypolimnas misippus
LEFT: A member of the

oil beetle family
Meloidae
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INSECT COLLECTING IN ARABIA has a long history,

given extensive treatment by Larsen (1983),

writing from the perspective of butterflies.

However, from the earliest days, most expeditions

and visitors to the region with an interest in

insects obtained material from all available

orders. The first organised expedition to Arabia

was an ill-fated Danish one, which left Europe

in 1761 and reached the south-western part of

the peninsula the following year (Hansen 1962).

Much of the material collected (plants, fish and

crustaceans, as well as insects) was lost at sea.

Enough survived to make the enterprise a

scientific success, although four of the five

expedition members died, including Peter

Forskål, the expedition’s botanist and

chronicler. Several expeditions followed and

in the nineteenth century, expatriate

residents began to send back material, much

of which found its way to the British Museum

(Natural History) and to other European

museums. Major J.W. Yerbury at Aden and Lt.-

Col. A.S.G. Jayakar and M. Maindron, based in

Muscat, are amongst the most prominent of

these early collectors, all having species named

after them. In the early twentieth century,

expeditions continued, most notably that to

Aden by the Imperial Academy of Sciences from

Vienna and by Scott and Britton of the British

Museum to south-western Arabia in 1936.

Increasingly, however, organised collecting

efforts began to give way to the enterprises of

individual collectors, some private visitors, some

long-term residents and others employed by the

various anti-locust organisations active around

the middle of the twentieth century. Names

associated with the collection of Arabian insects

include some of the great European explorers of

the region. Bertram Thomas was a British Minister

serving the Sultan of Oman and made the first

crossing of the Rub’ al-Khali or Empty Quarter,

collecting insects such as the desert leopard

butterfly Apharitis myrmecophilia. Specimens of

Arabian butterflies or beetles labelled ‘B. Thomas

& Ali Muhammad’ can still be found in museums

or catalogues. H. St. John Philby, the explorer,

lived in Saudi Arabia for more than 25 years,

collecting much insect material. Sir Wilfred

Thesiger, another explorer, was also employed

by the locust control organisations. He too

collected a large number of insects, including

the first material from the Al Ain region, such as

the neuropteran Dielocroce elegans. In Kuwait, the

Dicksons were responsible for amassing many

specimens of insects. Professional entomologists

and other scientists were also employed by the

Middle East Anti-Locust Units and had free access

to most of Saudi Arabia. The orthopterists B.P.

Uvarov and George Popov and the botanist 

D. Vesey-Fitzgerald, amongst others, collected

significant numbers of insects from Saudi Arabia.

Popov also collected in Oman and the Emirates.

Gradually more people took an interest in

collecting and recording Arabian insects. These

include K.M. Guichard, who visited much of

Arabia, including Oman, from the 1950s; E.P.

Wiltshire, resident in Bahrain in the late 1950s

and early 1960s; Michael Gallagher, who collected

in Bahrain, Oman and the Emirates in the early

1970s; D.A. Picher, D.H. Walker and A.R.

Pittaway in eastern Saudi Arabia in the1970s and

1980s; T. Larsen who visited Oman in 1979 and

1981 and Yemen in 1980 and 1981; Professor

W. Büttiker and his wife and later, since the late

1970s, Dr W. Wittmer, in Saudi Arabia and Oman. 

The copious amounts of material collected by

Büttiker and Wittmer are mainly deposited in

the Basel Natural History Museum, Switzerland.

Much has been published in numerous papers

in the impressive series Fauna of Saudi Arabia.

The activities of Walker and Pittaway eventually

led to the publication of the only general book

on Arabian insects (Walker and Pittaway 1987),

whilst those of Larsen resulted in two popular

books on the butterflies of Oman and of Arabia

as a whole (Larsen 1980; 1984). Extensive

collecting work resulted in an insect fauna of

Kuwait being published in 1989 by a young

national entomologist, Al Houty. In Oman, surveys

of flora and fauna covered the Jebel Akhdar

region in 1975, Dhofar in 1977 and the Wahiba

Sands in 1985/87. The results enormously

increased knowledge of that country’s insect

fauna and were published as three Special

Reports in the Journal of Oman Studies.

Exploration of the UAE fauna and its arthropods

has been less systematic and, with the exceptions

noted above, comparatively much more recent.

Nevertheless, much work has now been

undertaken and a considerable knowledge

base is being built up. A pitfall-trapping

project was carried out in Abu Dhabi by B.

Tigar, an entomologist working for the National

Avian Research Centre (now part of the

Environment Agency – Abu Dhabi (EA–AD)) in a

study of the diet of the houbara (Tigar 1996).

Jebel Hafit was surveyed in 1997–1998 (Gillett

1998d). A preliminary survey of Marawah

Island, Abu Dhabi, was made by the authors in

1998 (Gillett and Gillett 2003). Contributions to

the study of the UAE arthropod fauna continue

to be made by visiting enthusiasts and long-

term residents, including members of the

Emirates Natural History Group (ENHG) and its

associated groups in Al Ain and Dubai. Some of

the first records of insect species new to science

in the UAE resulted from the activities of C.G.

Roche and I. Hamer in the 1980s, both of

whom collected bees and wasps. Much of this

work was published in the Abu Dhabi-based

journal Tribulus or its predecessor, the ENHG

Bulletin. Other collectors in the Emirates at

around the same time included J.N. ‘Bish’

Brown (insects in general), E.A. Sugden

(caddisflies), P. Barker, P. Dickson and C. Furley

(all butterflies). More recent contributors to

knowledge of the UAE’s insect or arthropod

fauna include A. Legrain (moths), G. Giles

(dragonflies), G.R. Feulner (scorpions,

damselflies, owl flies, butterflies), M.L. Eiland

(mantids), C. Collingwood (ants), 

E. Awad (hawkmoths), P. Cunningham and 

K. Thompson (ticks), B. Howarth (flies) and the

authors (beetles, butterflies, moths, grasshoppers,

owl flies and insects in general).

PRIMITIVE INSECTS 
(APTERYGOTA)

In the Emirates, two groups of primitive wingless insects occur, the

springtails of the order Collembola and the bristletails or silverfish

of the order Thysanura. Very little is specifically known about either

group. The springtails are minute soil-dwelling insects, preferring

wet conditions and often found outside in oasis areas and gardens

after rain, although they can occur in huge numbers in damp

houses after water leakage. No specific identifications are known

for the UAE. The Thysanura are also present although, again, few

species have been properly identified. Different species are found

in houses (e.g. Thermobia domestica), in caves, in sterile sand dunes

and under stones and debris in mountains and gravel plains 

(e.g. Lepisma saccharina and Ctenelopisma ciliata). Psammophilous

species often show morphological adaptations for life in sand

(Irish 1991), but, in general, all bristletails are nocturnal scavengers

that feed on any available organic material.

INSECTS WITH INCOMPLETE METAMORPHOSIS
(EXOPTERYGOTA)

The UAE fauna contains representatives of 12 orders of these

insects, which differ from the more advanced endopterygotous

insects by not having a pupal stage before attainment of adulthood.

The young feeding and growing stages of the insects, commonly

called nymphs, often closely resemble the adults, although they

lack functional wings and developed sex organs. Two of the largest

orders in the Emirates are relatively well known and are dealt with

separately on pages 176 and 178: Odonata (dragonflies) and

Orthoptera (grasshoppers and crickets). Other large orders

include Blattaria (cockroaches), Mantodea (mantids) and

Hemiptera (true bugs), and while most of the remaining orders

have few species in the Emirates, these may be economically

important, for example insects such as termites (order

Isoptera) and biting and sucking lice (orders Mallophaga

and Anopleura). Barklice (sometimes called booklice or

dust lice) belonging to the Pscoptera, are a newly

recognised order from the Emirates, but no identification

is yet available as to species. These tiny insects are

found under dead bark of trees in mountain areas. 

Termites abound in sandy areas of Arabia (Chhotani and Bose

1991). While the number of species is small, the number of

individuals can be very large, and so, consequently, can be the

damage that they cause. Only a few species have so far been

determined specifically for the Emirates. Anopleurans include the

medically well-known and cosmopolitan sucking lice that affect

mankind, whilst biting lice may cause serious damage to livestock

as well as feeding on wild species of animals.

Several other orders are of no economic importance and are very

poorly represented in the UAE. Mayflies (Ephemeroptera) are

shortlived as adults, although larval development in aquatic

habitats may be prolonged. Arabia as a whole, including the

Emirates, has very few species (Sartori and Gillies 1990).

Webspinners or Embioptera are known from a single species,

Parembia persica, in Al Ain, probably introduced from further east

via ancient trading links (Gillett 1994). Stick insects (Phasmida)

have only recently been found in the UAE. Previously, small

nymphs were known from the Mahdah area of Oman, but

unidentified adult insects have now been found in grassy areas 

of sand desert near Al Faqah, Abu Dhabi. Only a few species of

earwig (Dermaptera) occur in the UAE, the commonest being the

large species, Labidura riparia. As its name suggests, it likes damp

places and has recently become very common on the irrigated

slopes at Mubazzarah, Jebel Hafit. The old order Dictyoptera used

to include both the medically important cockroaches and the less

important, but fascinating, praying mantids, here split

respectively into two orders, Blattaria and Mantodea. All of the

cosmopolitan cockroaches, such as the American cockroach

Periplaneta americana, Oriental cockroach Blatta orientalis and

German cockroach Blatella germanica, occur mainly in buildings,

but there are several indigenous species that live outdoors. 

The mantids in the UAE include both praying mantids and ground

mantids, most recently studied by Eiland (1998). A total of 46

species are known from Arabia (Kaltenbach 1991) and many are

likely to occur in the Emirates. One of the best known is the

beautiful green and white Lappet mantis Blepharopsis mendica nuda,

found on vegetation such as Euphorbia larica or, in the case of the

male insects, attracted to lights at night. Another common species is

the cryptically coloured ground mantis Eremiaphila baueri.



The closely related orders Hemiptera and Homoptera contain

the true bugs and the cicadas, planthoppers and aphids respectively.

Both groups have economically important representatives in the

Emirates. Hemiptera is the largest order in this division of the

insect classification and includes many species in the Emirates

that are thus far poorly studied. Well over 450 species of

true bugs are known from Saudi Arabia (Linnavuori

1986) and, although little recorded, they are also

plentiful in the Emirates. Common in desert areas

is the brightly coloured harlequin ground bug

Lygaeus equestris, found on desert plants,

including Calotropis procera. A larger black

species, Coridius viduatus, is associated with wild

bitter melons in similar situations. In mountain

wadis and some oases, a large brown bug

Anoplocnemis curvipes of African origin, is often

common. One of the largest UAE insects is the

water bug Lethocerus patruelis, a predator of wadi

fishes and toads. Also present in similar freshwater

habitats are the water scorpion Lacctrephes fabricii and

smaller species such as water boatmen. 

Of the Homoptera, perhaps the best known is the cicada

Platypleura arabica, common everywhere on trees in the hot

months, and apparently, the only cicada occurring in the Emirates,

although there are many smaller homopterans, including aphids,

scale insects and planthoppers (Dlabola 1979).

INSECTS WITH COMPLETE METAMORPHOSIS 
(ENDOPTERYGOTA)

This division contains the most successful insects. Four large

orders are dealt with separately on pages 180–181 (true flies –

Diptera), pages 182–183 (butterflies and moths – Lepidoptera),

pages 184–185 (ants, bees and wasps – Hymenoptera) and pages

186–187 (beetles – Coleoptera). Other orders present in the

Emirates include the Neuroptera (antlions, lace wings etc.),

Trichoptera (caddis flies) and the Syphonaptera (fleas). In all cases,

development of the insect includes an egg stage, followed by the

larva, an active feeding stage, and then by a second resting stage,

the pupa. After a suitable period, usually days or weeks, but

sometimes many years, the adult insect emerges and is usually

completely different to the larval form. In general, adults are

winged, but the Syphonaptera is, of course, an exception. There are

also flightless Hymenoptera (especially bees), beetles and flies.

Evidence for the presence of the Neuroptera is common in sandy

and dusty areas, where the conical pits of antlions (Myrmeleonidae)

often abound. Constructed by the larvae (called doodle bugs in the

USA), the pits serve to help funnel potential prey like ants into the

insect’s mouth at the bottom of the pit. Many antlions, however,

have free-ranging larvae. There are a number of species in Arabia

(Hölzel 1988), including the Emirates.  All are nocturnal and strongly

attracted to lights, including Palapares dispar, a large species with

mottled wings. Smaller species include Cueta lineosa and Nophis

teillardi, both found at Al Ain. Other smaller families of this order

found in the Emirates include Ascalaphidae (owl flies) (Hölzel 1983),

Nemopteridae (ribbontails) (Meinander 1980), Chrysopidae (green

lacewings) (Hölzel 1980) and Hemerobiidae (brown lacewings)

(Hölzel 1988). Owl flies are fairly new discoveries in the

Emirates (Gillett 1999a) with four species known.

Ascalaphus festivus and Bubopsis hamata are typical

examples, resembling dragonflies except for their

long clubbed antennae. In the ribbon tails, the hind

wing is extensively modified into a long thin

pendant; a common and beautiful example in Al

Ain and Dubai being Halter halteratus. Green

lacewings are generally small, found on foliage and

attracted to lights at night. Many, such as

Chrysoperla carnea, predate on aphids as both adults

and larvae. The brown lacewings are similar.

Caddisflies belong to the order Trichoptera and are

closely related to butterflies and moths. Very uncommon

in Arabia, largely because the immature stages are spent in

fresh water; most records are from western Saudi Arabia and

Yemen (Malicky 1986). However, two species have been found in

Wadi Madha, an Omani enclave near Fujairah, including Setodes

sugdeni, that are as yet unknown in the Emirates.  

The fleas of the Emirates have not been studied in detail, but

the fauna includes most of the cosmopolitan species occurring on

man and his domestic animals, including Pulex irritans and

Ctenocephalides felis. Little is yet known about fleas infesting native

mammals and birds.

Michael Gillett and Conrad Gillett
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THIS PAGE: Jewel beetle Julodis euphratica
OPPOSITE PAGE CLOCKWISE FROM TOP LEFT: Assassin bug, antlion, praying
mantis, termites, cicada, stick insect
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The arthropods are an enormous assemblage of species, both marine and terrestrial, that share the common characteristics of having a hard

exoskeleton and several pairs of jointed legs that may be used for a variety of purposes including swimming, walking, leaping and digging. The group

is divided into a number of subphyla, each containing one or more classes and, in turn, one or more orders. The groups containing terrestrial and

freshwater species of interest in the Emirates are outlined below. For the largest group, the insects, a detailed list of orders is given.

PHYLUM ARTHROPODA COMMON NAMES NOTES

SUBPHYLUM CHELICERATA

CLASS ARACHNIDA Arachnids

Order Scorpiones ................................................................ Scorpions ................................................ Terrestrial
Order Araneae .................................................................... Spiders .................................................... Terrestrial and fresh water
Order Pseudoscorpiones ..................................................... Paeudoscorpions ..................................... Terrestrial
Order Solpugida .................................................................. Camel spiders ......................................... Terrestrial
Order Acariformes .............................................................. Mites and ticks ....................................... Terrestrial and fresh water

SUBPHYLUM CRUSTACEA

CLASS CRUSTACEA Crustaceans

Order Notostraca ................................................................ Tadpole shrimps ......................................Ephemeral ponds
Order Conchostraca ............................................................ Clam shrimps ......................................... Ephemeral ponds
Order Isopoda ..................................................................... Woodlice ................................................. Terrestrial and marine
Order Decapoda ................................................................. Crabs, lobsters, shrimps ......................... Mainly marine

SUBPHYLUM UNIRAMIA

CLASS INSECTA Insects Largest group; see below.

30 Orders (24 in the Emirates) ............................................................................................................ Terrestrial and fresh water

CLASS CHILOPODA Centipedes

Order Scolipendrida ............................................................................................................................. Terrestrial

INSECT ORDERS PRESENT IN THE FAUNA OF THE UNITED ARAB EMIRATES

SUBCLASS/ DIVISION

Order Common names Numbers, Occurrence & Habitat

APTERYGOTA
Collembola .......................................................................... Springtails ............................................... Few species – damp places
Thysanura ........................................................................... Bristletails ............................................... Moderate – all types of habitat

PTERYGOTA/EXOPTERYGOTA
Ephemeroptera ................................................................... Mayflies .................................................. Few – oases and mountains
Odonata .............................................................................. Dragonflies ............................................. Moderate – often far from water
Orthoptera .......................................................................... Grasshoppers .......................................... Many – all habitats
Phasmida ............................................................................ Stick insects ............................................ Few – grassy deserts
Dermaptera ........................................................................ Earwigs ................................................... Few – oases and damp places
Embiidina (Embioptera) ...................................................... Web-spinners .......................................... Only one – in gardens
Blattaria .............................................................................. Cockroaches ........................................... Moderate – indoors and outdoors
Mantodea ............................................................................ Mantids .................................................. Moderate – widespread
Isoptera ............................................................................... Termites .................................................. Few – desert/towns
Psocoptera .......................................................................... Booklice, barklice .................................... Few – mainly in mountains
Anopleura ........................................................................... Sucking lice .............................................Three cosmopolitan species
Mallophaga ......................................................................... Biting lice ................................................ Few – on animals and birds
Hemiptera ........................................................................... True bugs ................................................ Many – on vegetation
Homoptera ......................................................................... Cicadas, aphids ...................................... Many – on vegetation
Thysanoptera ...................................................................... Thrips ..................................................... Few  species – in blossoms

PTERYGOTA/ENDOPTERYGOTA
Neuroptera .......................................................................... Antlions and lacewings .......................... Many – most habitats
Lepidoptera ......................................................................... Butterflies and moths ..............................Many – vegetated areas
Trichoptera ......................................................................... Caddisflies .............................................. Few – mountain wadis
Diptera ............................................................................... True or 2-winged flies ............................. Many – all habitats
Siphonoptera ...................................................................... Fleas ....................................................... Moderate – on animals
Hymenoptera ...................................................................... Ants, bees and wasps ............................. Many – all habitats
Coleoptera .......................................................................... Beetles .................................................... Many – all habitats

T H E P H Y L U M A RT H R O P O DA I N T H E UA E

CLOCKWISE FROM TOP LEFT: Grasshopper sp.; fairy mantis Oxyothepis nilotica;  
common ground mantis Eremiaphila baueri; caterpillar of striped
hawkmoth Hyles lineata; Mediterranean pierrot Tarucus rosaceus
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Although the early stages of dragonflies are totally dependent on

fresh water, adult specimens can be found in a variety of habitats,

including offshore islands and inland sand dunes. Indeed, for a

desert country, the UAE has a remarkable and beautiful dragonfly

fauna, reviewed most recently by Giles (1998), with some additions

by Feulner (1999). Five species of damselflies (suborder Zygoptera)

and 17 of dragonflies (suborder Anisoptera) are known from the

Emirates with a further small number of species recognised from

neighbouring areas of Oman and, therefore, also likely to be found

in the UAE.

After the Lepidoptera, the Odonata, including both damselflies and

dragonflies proper, is probably the next most colourful insect group

in the Emirates. Damselflies migrate at night, but during daytime

they are usually not found far from from water, as in the wadis of

the Hajar Mountains. Particularly colourful damselflies include the

endemic powder-blue damselfly Arabicnemis caerula and the bright

orange-red Ceriagrion glabrum. Blues and red also predominate in

the colours of the dragonflies. A striking example is the large and

iridescent blue male of the emperor dragonfly Anax imperator,

common wherever there is water for it to patrol. Equally large, the

female is more dully coloured. The males of several species have

reddish-marked wings and bodies, such as the purple-blushed, gulley

and orange darter dragonflies (Trithemis annulata, T. arteriosa and 

T. kirbyi, respectively).

The young stages of all species of Odonata are spent in fresh water.

Eggs may be simply dispersed at random over water or the female

may insert single eggs into slits cut into the stems of aquatic plants.

After hatching, the nymphs may spend several years growing and

developing in the water, before climbing out and giving rise to the

mature winged insect in a final spectacular moult. Both young and

adults are carnivorous. The adults of dragonflies are very fast and

manoeuvrable predators that attack even large insects on the wing.

After the adults hatch out, they often migrate vast distances to find

feeding areas and new bodies of water for reproduction to begin anew.

D R AG O N F L I E S  A N D  DA M S E L F L I E S  ( O R D E R  O D O N ATA )

OPPOSITE PAGE TOP: Lesser emperor dragonfly, Anax parthenope 
BELOW: Purple-blushed darter Trithemis annulata
THIS PAGE CLOCKWISE FROM TOP LEFT: Female powder-blue damselfly,
Arabicnemis caerula, female globeskimmer dragonfly Pantala flavescens,
oasis skimmer Orthetrum sabina, olive eyes damselfly Ceragrion glabrum



having yellow or red and the latter red and black hindwings. Another

protective strategy used by some of these grasshoppers, like

Sphingonotus rubescens, is crepitation, a loud cracking noise made by

the wings in flight, often by several insects simultaneously. The

objective seems to be to distract and confuse predators if the insects

are disturbed. Four large species of the genus Truxalis are found in

the Emirates. The females are elegant elongated grasshoppers with

very long hindlegs and coloured hindwings; males are much smaller,

but similar. The commonest species is T. procera.

Compared to the grasshoppers, there are few species belonging to

Ensifera in the Emirates. The bush crickets (Popov 1981) are represented

by about five species, including Decticus albifrons, a green insect.

True crickets (Gorochov 1993) include the tropical field cricket Gryllus

bimaculatus, a stout black nocturnal insect common in cultivated

areas. There are several mole crickets Gryllotalpus, potential pests of

market garden crops, and all of similar appearance and adapted for

tunnelling just below the surface of the soil in damp places.

The orthopterans of the Emirates make up a rather mixed group of

insects, some being all too common whilst others, including several

of the more beautiful species, are seldom or only sporadically seen.

They include both minor pests of grass, such as Ailopus thalassinus

and potentially devastating locusts, including both the desert locust

and the migratory locust.
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The groundhoppers, Tetrigidae, are amongst the smallest orthopterans

in the UAE, as well as being  the least studied. The commonest species

is found on gravel beds, at the side of running water in mountain

wadis and is referrable to the genus Euparatettix. One other species,

Paratettix ocellatus, is found in similar localities. Two further species

are also known from the Al Ain area, but have not yet been identified.

The Pyrgomorphidae contains just a few species of small grasshoppers

in the Emirates, whilst the family Acrididae contains the true or

shorthorned grasshoppers, including the locusts. Its members are

relatively numerous and well studied (Popov 1980; Gillett 2000) with

about 45 species recorded from the Emirates. One interesting group

contains grasshoppers with brightly coloured hindwings, shown in

flight and then covered up again as soon as the insect settles. Coupled

with the cryptic colouration of the forewings, this makes it difficult for

potential predators to locate the insect once it lands. Good examples

are Scintharista notabilis and Sphingonotus octofasciatus, the former
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The Orthoptera is one of the largest of the orders of insects that show incomplete metamorphosis, with over 20,000 described species worldwide.

Most are moderately-sized or large insects, nearly all showing enlarged rear legs, modified for leaping and jumping. Apterous forms are known,

but most are fully-winged insects in the adult stage. The hindwings may be very colourful, but are only revealed in flight. Grasshoppers and

crickets are common in the well-vegetated and warmer regions of the world, but are also found in drier habitats, including deserts (Popov 1980;

1981). In the UAE, orthopterans, although not numerous in terms of species, make up a characteristic and significant part of the insect fauna

(Gillett 2000). These insects are sporadic in their occurrence in the UAE, but some species may at times be so plentiful as to become pests.

Among these, the desert locust Schistocerca gregaria, although now generally uncommon, must be mentioned for historical reasons (Popov 1988).

The taxonomic arrangement of the order Orthoptera is extremely controversial. The following is a simple scheme, showing only the families

so far recorded in the UAE:

Suborder Caelifera  Suborder Ensifera

Family Tetrigidae (Groundhoppers) Family Tettigoniidae (Bush crickets) 

Family Pyrgomorphidae (Small grasshoppers) Family Gryllidae (Field crickets)

Family Acrididae (Grasshoppers & locusts) Family Gryllotalpidae (Mole crickets)

OPPOSITE: Gangling grasshopper
Truxalis procera
THIS PAGE CLOCKWISE FROM TOP RIGHT:
Locust sp.
A common grasshopper in the Emirates,
Pseudosphingonotus savignyi
One of the larger grasshoppers in the UAE is
Anacridium melanorhodon arabafrum.
The rare and elegant grasshopper Truxalis longicornis 
is known from the Hajar Mountains and an isolated population in the Aïr
Mountains of Niger.
Long horn grasshopper

1 7 9
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The Diptera are the second largest order of insects with over 120,000
described species worldwide, one tenth of all animals so far described.
This preliminary analysis of the UAE Diptera draws together all
published records and recently collected material, and includes families
not previously recorded or documented. The checklist includes 18
families. Many more families are present, but their UAE fauna has not
yet been studied.

The name Diptera originates from the Greek words dis, meaning
two, and pteron, meaning wing, thus describing the main character
of flies, all having two wings, except in a few cases where the wings
are absent. Behind the wings are a pair of halteres, small, club-like
structures that evolved from the hind wings, and act as balancing
organs during flight.

Flies undergo complete metamorphosis during their life-cycle. In
most cases, adult females lay eggs into or near suitable material from
which soft-bodied larvae, often called maggots, hatch. These eventually
pupate, often inside a puparium formed from the hardened larval skin,
then the adult emerges. A number of species, however, retain their eggs
until after hatching, giving birth to larvae (i.e. larviparous).

Flies are probably the most important of the groups of insects that
affect people. Although some act as vectors of disease-causing
organisms, most Diptera are harmless to people (Crosskey [ed.] 1979).
Flies can be found almost everywhere, although many are specific to a
particular habitat. Due to this specificity, the presence or absence of
some flies has been used as a biological indicator of pollution, or to
establish whether some areas are ancient and undisturbed by human
activities. The fact that some adult flies or larvae can be expected to
be present under certain conditions helps forensic entomologists to
determine the time of death of murder victims, such evidence being
used in criminal prosecutions (Erzinçlioglu 2000).

The life cycles of Diptera larvae vary. They may be found in water,
decaying organic matter (such as carcasses, trees and sewage), in
plants and sometimes on live animals, such as sheep. Some are free-
living predators, some live on decaying matter and others are
parasitic on other insects and other organisms. 

Adult flies are usually free-living and, depending on the species,
feed on a variety of foods including nectar, decaying organic matter
and other fluid substances. Some flies predate on smaller insects,
while others have developed blood-sucking habits (Davies 1988), this
being mainly confined to the female (Imms 1957), although both
sexes of tsetse flies (Glossinidae, genus Glossina) suck blood.  Mouth-
parts are variable, though all are designed for sucking, or, in horse-
flies (Tabanidae), for rasping or licking (Chinery 1973). 

Flies are divided into three suborders, the Nematocera 
(e.g. mosquitoes, sand-flies, midges and gnats), the Brachycera 
(e.g. bee-flies, horse-flies, robber-flies), and the Cyclorrhapha 
(e.g. house-flies, fruit-flies, hover-flies and blow-flies). 

The suborder Nematocera includes several species of medical
importance, such as phlebotomine sandflies (Psychodidae), some of
which transmit viruses. Others transmit dermal and visceral
leishmaniasis (Lewis 1978),  parasitic diseases that have caused
considerable human suffering and mortality, dermal leishmaniasis
causing disabling lesions on the skin and visceral leishmaniasis (also
known as kala-azar) affecting the spleen, liver and lymph nodes.
According to the World Health Organisation, 90 per cent of cutaneous

leishmaniasis cases occur in Afghanistan, Brazil, Iran, Peru, Saudi Arabia
and Syria. The genera from which the parasites have been isolated
elsewhere in the world occur in the UAE, which is listed as a country
where the disease is likely to occur, though actual cases seem to be very
rare with very few records being available (e.g. el-Saaran and Harries
1979). The disease is known to occur in Oman (e.g. Elnour et al. 2001).
Many Phlebotomus species bite mammals, and some Sergentomyia
attack lizards or other cold-blooded animals (Lewis 1978). 

Another nematoceran of medical importance is the mosquito,
Anopheles species transmitting malaria. Among the 12 species of
anopheline mosquitoes recorded in the UAE are Anopheles culicifacies,
A. dthali, A. paltrinierii, A. sergentii and A. stephensi (Glick 1992).
Malaria was formerly a serious health problem in the UAE with
2,436 cases recorded among UAE nationals in 1980, although at the
end of 2000, the Ministry of Health declared the country to be free
of locally-transmitted malaria. Two other mosquito genera are
present (Ochlerotatus and Culex) and there are at least 16 recorded
species of mosquitoes in Dubai Emirate (Balfour 2003). These can be
a nuisance but are usually only found in the cooler months,
population numbers declining with the arrival of summer and the
evaporation of suitable breeding sites.

Blackflies also transmit disease. One species is recorded from
Hatta (Simulium (Wilhelmia) buettikeri).

Not all Nematocera are associated with diseases. Adult chironomids,
the non-biting midges, and many other families, are not harmful to
man or livestock.

The size of adult Nematocera varies from just a few millimetres to
several centimetres long. Some are so small that they are difficult to see
and identify. However, the craneflies are members of this suborder and
although the species found in the UAE, Styringomyia eberjeri, is smaller
than some of its European relatives, it is relatively large with a body 5.5
millimetres long and a wingspan of about 8 millimetres (Hancock 1997).

The Suborder Brachycera includes bee-flies, robber-flies, horse-flies
and others.

Bee-flies (Bombyliidae) are common in the UAE, usually seen
hovering low over the ground or just above the observer, their shadow
often giving them away (Stubbs and Drake 2001). They appear to be
totally still in mid-air, their wings beating so fast that they are often
not visible and only a floating body can be seen. Some Bombyliidae
have a long proboscis, used to suck nectar from the corollae of
flowers during flight. In this way, their behaviour is similar to that of
hummingbirds (Stubbs and Drake 2001). Bee-flies vary considerably
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Robberflies (Asilidae) mating

in size; one of the most spectacular members of the UAE fauna is
Exoprosopa megerlei, a large species (wingspan approximately 
3 centimetres) with dark wings.

Rather less conspicuous than bee-flies, although usually large, are
members of the Asilidae (robber-flies), named for their hunting
strategies. Robber-flies frequently sit quietly on sand or vegetation
observing their environment closely. Their specially-adapted eyes curve
round almost to the back of the head with small facets over most of
the surface of the compound eye and large facets in some regions,
enhancing their vision (Stubbs and Drake 2001). Any movement is
closely monitored; the fly repositions itself until it spots a potential
meal and then pounces with a deliberate capture-dart flight on the
victim. Their sharp mouthparts render their victim helpless, first by
piercing and then by injection of poisonous saliva that can kill
invertebrates instantly (Adamovic 1963). Asilids usually do not attack
people. In one recorded case, however, an observer was jabbed in the
finger. A sharp pain was felt, but no swelling occurred (Stubbs and
Drake 2001). 

The bite of horse-flies (Tabanidae), in contrast, can not only be
painful but can also cause swelling. Tabanus rupinae is found in oases
and farms where it is a pest of livestock (Walker and Pittaway 1987).

The third major group of Diptera is the suborder Cyclorrhapha,
which includes house-flies, fruit-flies, bluebottle flies, hover-flies and
others. This suborder is divided into Aschiza and Schizophora.
Members of the former lack a ptilinum which is used to escape from
the puparium. The Schizophora further divide into Calyptratae,
Acalyptratae and Pupipara.

Members of the Cyclorrapha include the ubiquitous house-fly
Musca domestica, important as potential spreaders of germs. They
moisten their food with saliva containing digestive enzymes, then
sucking up the broken-down food. Diseases can be spread when a
house-fly has fed on decaying material and then moves on to food
for human consumption (Walker and Pittaway 1987). 

Another muscid frequently mistaken for a house-fly is the stable-fly
Stomoxys calcitrans (Balfour 2003) where both sexes are able to
‘bite’. They can be distinguished from Musca domestica by their long,
forward-projecting proboscis.

Fruit-flies (Drosophilidae) are small flies, commonly found around
fermenting, decaying fruit or fruit juice. Other well-known
cyclorrhaphans are the bluebottles and greenbottles, members of the
Calliphoridae. Some develop in carrion, faeces or the wounds of live
animals, the latter making them important livestock pests. They are
attracted by the volatile compounds given off by decaying flesh
(Erzinçlioglu 2000) and are usually the first to discover dead animals,
helping in the ‘cleaning-up’ of animal carcasses. 

A spectacular member of the UAE Calliphoridae is the regal
bluebottle Chrysoma regalis. The upper wing margin sports a black
ridge and the eyes are usually bright orange which, together with the
metallic-blue body, makes this fly a very impressive insect.

Many hover-flies (Syrphidae) are spectacular mimics. One such is
Eristalis taeniops, strikingly similar to a honey-bee, as are other
members of the Eristalinae around the world (e.g. Howarth and
Edmunds 2000). Hover-flies are also the only Diptera to eat
solid food (Gilbert 1986). Analysis of syrphid faeces can 
reveal their pollen diets and the identity of the source flower

(Golding, in prep.). Pollen is rich in protein, needed for the reproductive
systems of both male and female syrphids to mature (Gilbert 1986).

A smaller member of the Cyclorrhapha in the UAE is Dacus
(=Leptoxyda) longistylus, a brightly coloured orange and cream fly.
The female has an impressive ovipositor (resembling a sting), with
which it lays eggs in the fruit of Sodom’s apple Calotropis procera, a
plant upon which it is frequently seen (Walker and Pittaway 1987).

Many other cyclorrhaphan flies, known to be present in the UAE,
await further study. Some, such as the families Agromyzidae,
Chloropidae, Tethinidae and Ephydridae, are small and have not yet
been classified to genera and species level. Species of Agromyzidae,
Chloropidae and Ephydridae are known pests of cereals in other
parts of the world (Alford 1999) and may be of economic importance
in the UAE. Further Diptera of medical importance may also be
present but are unrecorded to date. More work is likely to identify
many additional species. 

Just as Diptera may vary in size, their colouring, too, is very diverse
and, in some cases, spectacular. Although the suborders Brachycera and
Cyclorrhapha include small flies, many are large and some colourful.
Some adult Diptera can be difficult to identify in flight, as they
resemble and behave like bees and wasps (Hymenoptera), although,
unlike the Hymenoptera, flies do not possess a sting. This mimicry of
bees and wasps may deter predators.

Mimicking flies in the UAE can be found among the Syrphidae
(hover-flies) and Bombyliidae (bee-flies). This kind of mimicry is
known as ‘Batesian Mimicry’ after Henry Walter Bates, who noticed
the similarity of South American butterflies belonging to different
families and questioned its purpose (Bates 1862). In his studies, the
butterfly that occurred most frequently proved to be poisonous while
the far rarer mimics were edible. The author is currently studying
mimics and their models in the UAE. 

Brigitte Howarth
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This is one of the larger groups of UAE
insects, the most colourful, and the best
known. A simplistic division of the group
is into two: the day-flying butterflies
(Rhopalocera) (Larsen 1983; 1984) and
the night-flying moths (Heterocera).
However, many moths, including some
found in the Emirates, fly by day and
elsewhere there are also some nocturnal
butterflies. In fact, the butterflies are all
found in just five families arranged in two
superfamilies, but the moths belong to a
confusing array involving numerous families and superfamilies. A
convenient way of dealing with moths has long been to split them
into two artificial groups: Macro-heterocera and Micro-heterocera.
In the UAE, the former corresponds to a series of families of
mainly larger moths that are generally well known (Legrain and
Wiltshire 1998) and the latter to the mainly unstudied groups of
generally smaller moths (Pelham-Clinton 1977; Gillett 1997b).

Almost 50 species of butterfly are now known to occur in the
UAE, including representatives of all five families: Papilionidae
(swallowtails), Pieridae (whites and yellows), Lycaenidae
(hairstreaks, coppers and blues), Nymphalidae (danaids, nymphs
and satyrs) and Hesperidae (skippers). Many are sporadic in their
occurrence and many are true migrants that arrive in the country in
periods following rain when the vegetation is at its lushest and
their own populations are high. The largest UAE species are the
lime butterfly Papilio demoleus and the related swallowtail 
P. machaon muetingi, a distinct subspecific form of a butterfly
common across the Palaearctic and Nearctic regions of the world.
The lime butterfly is thought to be an introduction from West Asia
as its foodplants, Citrus spp., do not occur naturally in Arabia, but
the swallowtail is an endemic butterfly usually found under oasis
conditions. Another large butterfly is the plain tiger Danaus

chrysippus whose bright chestnut wings are usually, but not
always, marked with black and white (Gillett 1998a). The
larval foodplants are the poisonous milkweeds
Ascelepidaceae. The diadem Hypolimnas misippus, from the
same family, has differently coloured sexes, the male is black
with three purple-fringed white spots, but the female is a
near-perfect copy of the poisonous plain tiger. This mimicry
helps to protect the non-poisonous diadem female from
predators. The lycaenids include many forms, some only
recently recognised as occurring in the UAE. These include
the small copper Lycaena phlaeas, brown playboy Deudorix

antal), Somali cupid Euchrysops lois, African cupid E. osiris

(Gillett 1997a) and the leopard Apharitis acamas hyparargos

(Gillett 1999c). An interesting recent discovery is a tiny
American butterfly, the Western pygmy blue Brephidium

exile, first noticed in Al Ain in April 1998 (Gillett 1999b)
and subsequently recorded all over the region, including Das

and Marawah islands (Gillett 2003). It
probably arrived with plants imported
for landscaping and is associated with

Sesuvium verrucosum, which is widely planted, but is not a
known larval host plant. The discovery of the giant skipper
Coeliades anchises jucunda on Jebel Hafit is also interesting,
although the presence of the larval foodplant, Acridocarpus

orientalis, on the mountain suggested that the butterfly might be
present (Gillett 1998d).

Moths belonging to the families Cossidae (carpenter moths),
Metarbelidae, Psychidae (bagworms), Lasiocampidae (eggars),
Geometridae (earth-measurers), Sphingidae (hawkmoths),
Notodontidae (prominents), Lymantriidae (tussocks), Nolidae,
Arctidae (tiger moths) and Noctuidae (owlet moths) have been
extensively collected by Legrain. Over 200 species have been
recorded from the UAE and adjacent areas of Oman (Legrain and
Wiltshire 1998), with a few more added by Gillett (1998a; 1998b).
Largest of these are the hawkmoths with seven species known from
the UAE, including the spectacularly beautiful oleander hawkmoth
Daphnis nerii and the Eastern deathshead hawkmoth Acherontia

styx. Another hawkmoth from Yemen, Cephonodes hylas virescens, a
known migrant and pest of coffee bushes, surprisingly appeared
in the UAE in the wetter years of the mid-1990s. There are probably
several hundred species of micro-moth in the UAE, but these are
much less well known than either the butterflies or the larger moths.

A few species, mainly from the family Pyralidae, have been
recorded from the Musandam area (Pelham-Clinton 1977),

as well as from Al Ain (Gillett 1997b). These include
several very attractive moths such as Pachyzancla

phaeopterus, Bocchoris onychinalis and
Aporodes florialis, all day-fliers.
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LEFT: Blue pansy Precis orithya 
BELOW: Lime butterfly Papilio demoleus
OPPOSITE CLOCKWISE FROM TOP LEFT: Plain tiger
Danaus chrysippus, larva of deathshead
hawkmoth, deathshead hawkmoth Acherontia
styx, giant skipper Coeliades anchises
jucunda, oleander hawkmoth Daphnis neri,
diadem Hypolimnas misippus
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LEFT: A caterpillar-hunting wasp,
Delta diminuatipenne
OPPOSITE TOP: Desert runner ant Cataglyphis niger
OPPOSITE BELOW: Beetle wasp, Scolia sp.

This is the third largest insect order with over 100,000 known

species, arranged in two suborders, Symphyta and Apocrita. The first

is a small group, containing the sawflies and gall wasps, not yet

recorded from the Emirates. The vast majority of hymenopterans are

classified as Apocrita and include relatively well-known insects such

as ants, bees and wasps (series Aculeata), as well as many parasitic

forms such as the ichneumons (series Parasitica). The hymenopterous

fauna of the Emirates is poorly known, but many new species have

been described from specimens collected in the country in the

1980s, thanks largely to the activities of C.G. (Giles) Roche (1981)

and Ian Hamer (1982; 1983; 1985; 1986a; 1986b; 1988). All of the

best known groups in the Emirates belong to the Aculeata and are

included in eight superfamilies.

Chrysidoidea has a single family of interest, Chrysididae, containing

the vividly metallic coloured ruby-tailed or cuckoo wasps (Linsenmaier

1994). These solitary wasps lay single eggs in the brood chamber of

other species of Hymenoptera. On hatching, the larva devours its host

and pupates. The adult insects have two protective devices to ward

off attack by host species, one being an extremely hard cuticle, which

prevents the sting of other species from penetrating the body, and the

second an ability to roll up into a compact ball. Six genera and a dozen

species are known from the Emirates, one of the commonest being

the emerald cuckoo wasp Stilbum cyanurum.

Tiphioidea contains the family Mutillidae or velvet ants. There are

no published records for the Emirates, but at least two species are

common in sandy areas. The female is wingless and resembles a

pubescent ant. The males are quite different, possess wings and fly

readily to lights.

The Pompiloidea includes the spider-hunting wasps of the family

Pompilidae. These are very agile, often found in oases where they hunt

and immobilise spiders by stinging. The prey is used to stock a burrow

with food for the larva. Most species have orange, yellow or smoky

colouration on their wings. Mygnimia dorsalis is common in the Al

Ain area.

The true ants belong to a single family, the

Formicidae (superfamily Formicoidea). Ants are very

common in the Emirates, but are surprisingly

poorly recorded (Tigar and Collingwood 1993). Over

275 species are known from Arabia (Tigar 1996), but

only 15 were then known from the Emirates.

Subsequently another 15 species of introduced ants

were added in 1997 (Collingwood et al. 1997). The

most obvious species is the desert runner ant

Cataglyphis niger. Active even at midday, this species

characteristically folds its abdomen over its thorax to

avoid contact with the baking ground. Colonies of

this ant in the Al Ain area may have either dark brown or yellow

individuals. The Samsun ant Pachycondyla sennaarensis is a primitive

stinging ant, widespread and aggressive. There have been cases of

human fatalities in the Al Ain Medical District due to hypersensitivity

to its venom (Dib et al. 1992).

The Scolioidea contains a single family of beetle-hunting wasps

Scoliidae with two common species in the Emirates, Scolia

erythrocephala and Campsomeriella thoracica. Males and females are

sexually dimorphic. Both sexes often frequent flowers such as

Reseda, but only the female locates and stings the larvae of large

scarabaeid beetles such as Pentodon, Phylognathus and Oryctes for

use as larval food.

Vespoidea includes three families, all found in the Emirates. The

Massaridae includes several species of flower wasps (Richards 1984a),

the Eumenidae, the potter wasps such as Delta campaniforme, which

hunt caterpillars and the Vespidae, with three species of true social

wasps, including the inquisitive Oriental hornet, Vespa orientalis

(Richards 1984b).

The Sphecoidea includes only a single family, the hunting wasps

Sphecidae, but it is the most species-rich and well-studied group in

the Emirates (Guichard 1986; 1988a; 1988b; 1989a; 1988b; 1990;

1994a; 1994b). Some of these wasps, such as Prionyx niveatus, are

large and can sting and immobilise powerful orthopterans including

the desert locust. Others are smaller and more graceful insects such

as the slim sand wasp Parasammophila turanica.

The bees belong to the superfamily Apoidea, which is split into

eight separate families. Social bees, such as the Asiatic honeybee

Apis florea, belong to the family Apidae and leaf-cutter bees to the

Megachilidae. Other solitary bees in the Emirates include the very

common Canary carpenter bee Xylocopa aestuans (Xylocopidae) and

the black- and white-striped Paracrocisa sinaitica (Anthophoridae).

Most of the diverse Hymenoptera of the Emirates are beneficial to

humans either as pollinators, as pest control agents or, in the case of

the social bees, as providers of honey and wax.
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desert fringes. A few are diurnal plant feeders such as Adesmia

stoekleini rasalkhaymana, first described from the Northern Emirates.

A group of particularly colourful beetles includes the oil beetles

Meloidae, many being red or yellow and marked with black stripes or

spots. These bright colour schemes advertise the fact that the beetles

are poisonous to lizards, birds and humans because they contain the

deadly toxin cantharidin (Gillett 1994). In the larval stage, many species

are parasites on grasshopper egg pods or in the nests of Hymenoptera,

whilst as adults they feed on flowers and leaves. They have been noted

as pests outside the region. The species found in

the Emirates are very sporadic in occurrence and

are only usually found in spring after

significant rainfall, when they congregate to

feed on ephemeral plants. Common UAE

examples include the yellow and black

Croscherichia richteri, the red and black Mylabris

bipunctata, the chestnut coloured Cylindrothorax

suturellus and the metallic-green Diaphorocera

hemprichi. The largest is the 3-centimetre-long,

black and cream Mylabris maculiventris found at

Al Ain (Gillett and Gillett 1996), an African

species previously only recorded in south-east

Arabia from Muscat, Oman.

Ladybirds are also poisonous beetles and

their red and black spotted markings also serve

as warnings. Most species are relatively small

and are predators of aphids. As such, they are

considered as beneficial insects and include

beetles also found in Europe, such as the

seven-spot ladybird Coccinella septempunctata

and eleven-spot ladybird C. undecimpunctata. An exception is the

larger, orange and black Henosepilachna elaterii, which is a plant-eater

and considered in some neighbouring regions to be an agricultural

pest on Cucurbitaceae. 

Like other phytophagous groups, the longhorn beetles are less well

represented in desert lands than in greener temperate or tropical

regions. In the Emirates, this family contains the country’s largest

(length, 4.5–7.5 centimetres) beetle, Anthracocentrus arabicus. The

world’s largest beetle is a related species, Titanus giganteus, from Brazil.

A B C

Small scarab dung beetles from the UAE: A. Aphodius arabicus (length, 4 millimetres); B. Didactylia
arabica (4 millimetres); Apsteiniella naviauxi (3.5 millimetres)

Once considered rare, the rhinoceros beetle Oryctes agamemnon arabicus is now common in the
gardens of many towns in the Emirates.

A typical poisonous oil beetle, Mylabris bipunctata

The Coleoptera is by far the largest order of

insects, with well over 350,000 scientifically

described species (currently about one-fifth of

all recorded organisms). There are learned

estimates of several million others yet to be

catalogued. However, beetles are mainly tropical

insects and in more temperate regions, both the

Diptera and the Hymenoptera are often more

species-rich. In the Emirates, the three orders

are probably similar in overall numbers of

species, with perhaps as many as a thousand

taxa in each.

Beetles are surprisingly diverse and occupy

all habitats from the intertidal zone of marine

coastlines to the edge of permanent snowfields

whilst also including all types of freshwater

habitat. This diversity, together with an ability to

utilise all types of organic material as food, plus

the protection offered by a pair of hardened forewings (elytra), is

responsible for their success (Evans and Bellamy 2000). In the insect

fauna of the Emirates, beetles are a prominent group, including

numerous large and relatively well-known insects such as the domino

ground beetle Anthaxia duodecimguttata, the rhinoceros beetle Oryctes

agamemnon arabicus, the darkling beetle Prionotheca coronata ovalis

(Gillett 1995d), the longhorn Anthracocentrus arabicus and many

others. As with other regions, in the Emirates, spectacular beetles are

far outnumbered by much smaller and often little-known species.

A relatively conservative classification of the world Coleoptera

(Lawrence and Newton Jr 1995) elaborates over 160 families, with

many more subfamilies, all arranged in four suborders. Two of these

suborders are both family- and species-poor and have not yet been

found in the Emirates. The other two are much richer in species with

many forms present in the region.

Of the two, the suborder Adephaga is the smaller, with representatives

of just five families known from the Emirates. Most species are

carnivorous, both as larvae and adults. From the Cicindelidae (tiger

beetles) (Wiesner 1993; 1996; Gillett 1995b;

Cassola and Rihane 1996) about a dozen

species are present, mostly coastal, like

the unique crab-eating Hypaetha

schmidti (Cassola and Schneider 1997),

but some are found in the mountains or in

inland sabkha, including the large metallic-

green Megacephala euphratica. The tiger beetles

are often classified as a subfamily or

supertribe of the family Carabidae

or ground beetles. Typical

ground beetles in the

Emirates include the beautiful black and white

domino beetle and the black and orange

bombardier beetle, Pheropsophus africanus. The

larva of the latter is an obligatory parasitoid of

mole crickets, but the adults frequent fresh

carrion. The three other families are all

associated with freshwater environments and

include the crawling water beetles (Halipidae),

the diving beetles (Dytiscidae) and the whirligig

beetles (Gyrinidae) (Brancucci 1984).

The other suborder, Polyphaga, includes a

vast number of species with herbivorous and

omnivorous, as well as carnivorous, tendencies.

The families represented in the Emirates are

too numerous to be discussed here. However,

some of the more familiar groups include the

scarab beetles of the superfamily Scarabaeoidea

(Zunino 1979, 1981; Scholtz 1980; Paulian 1980;

Enrödi 1980; Kuijten 1980; Pittino 1984; Sabatinelli and Pontuale

1998), the darkling beetles, Tenebrionidae (Kaszab 1981; 1982;

Johnson 1989; Schawaller 1990), the poisonous oil or blister beetles,

Meloidae (Kaszab 1983; Schneider 1991), the ladybirds Coccinellidae

(Fürsch 1979) and two families of purely phytophagous beetles, the

longhorns (Cerambycidae) (Holzschuh and Téocchi 1991; Holzschuh

1993) and the weevils (Curculionidae). Representatives of many more

families are included in the checklist.  

The scarabs are one of the most numerous groups of beetles and

are grouped in several families, of which the most important in the

Emirates is Scarabaeidae (Gillett 1995a), which includes both dung

feeders and herbivores. The dung beetles or true scarabs are

exemplified by the ball-rolling species; Scarabaeus bannuensis in the

desert and Gymnopleurus elegans in the mountains. Others, such as

the smaller Onthophagus spp. and Chironitis osiridis, remove dung

into tunnels beneath animal or human faeces, whilst others, such as

Aphodius arabicus and Didactylia arabica, feed and breed directly in

dung pellets. The rarest dung beetle identified in the Emirates is

Apsteiniella naviauxi, from Hili near Al Ain (Gillett 1995c); previously

known only from two other specimens from Saudi Arabia and Iraq.

The phytophagous species or chafers are very varied, but include

several pests that feed on roots as larvae, including

Pentodon algerinum dispar, the widespread chafer

Autoserica insanabilis, probably introduced, and

Stalagmosoma cynanchi, allied to the European

rose chafer (Gillett and Gillett 1997).

The darkling beetles, Tenebrionidae, include

numerous large and small species in the

Emirates. They are mainly nocturnal

scavengers. such as the very common

beetles Trachyderma philistina in

towns and Mesostena puncticollis

and Pimelia arabica emiri on the

B E E T L E S  ( O R D E R  C O L E O P T E R A )

Domino beetle
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Other longhorns known from the Emirates include the desert species Apomecyna

lameeri and Jebusaea hammerschmidti, a pest of date palms (Talhouk 1979).

The weevils are the largest grouping of beetles, usually small, but like the

order as a whole, very diverse. A few species are cosmopolitan, including

Sitophilus oryzae and S. granarius and have become pests of stored products

such as rice and other grains. Most weevils, however, are inoffensive feeders on

native plants, like Ammocleonus aschabadensis. An exception is the red palm

weevil Rhynchophorus ferrugineus; originally introduced in infested palms

Phoenix dactylifera from mainland Asia in the 1980s, it is now an increasingly

significant pest of date palms in the UAE.

The beetles of the Emirates represent one of the most interesting elements

of the country’s fauna, including many forms beautifully fitted to the desert

and mountain environments of the country. From mankind’s standpoint, they

are mostly innocuous, but immensely important ecologically, whilst a very few

are real or potential pests of both stored products and food plants, such as the

date palm. 

B E E T L E S  ( O R D E R  C O L E O P T E R A )

The longhorn beetle Jebusaea hammerschmidti can be a pest of
date palms.

The red palm weevil is a major pest among date farmers and has destroyed huge numbers of date palms.
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Scorpions are relatively common arthropods in the Emirates in sand

desert, gravel plains, mountain and oasis. The scorpion fauna of Arabia

(Vachon 1979) and of Oman (Lowe 1993) have been reviewed. Some

scorpions enter buildings, such as, in Al Ain, the highly venomous

fat-tailed scorpion Androctonus crassicauda. This species belongs to

the family Buthidae in which all of the most venomous scorpions are

included. Others in the Emirates include Vachoniolus globimanus,

Buthotus jayakari (Feulner 1998) and Parabuthus liosoma. Scorpions

of other families also occur, including Nebo omanicus (Diplocentridae)

found in oases. 

True spiders of many families are found in the Emirates, although

little attempt has thus far been made to catalogue them. They are

found in houses, on the banks of mountain streams, on all types of

vegetation and under stones and

debris and in burrows in mountain terrain, gravel steppe

and sand dunes. Families represented include Gnaphosidae

(ground spiders), Thomisidae (crab spiders), Salticidae (jumping spiders),

Lycosidae (wolf spiders), Theridiidae (comb-footed spiders) and

Argiopidae (orb-web spiders). At least two medically important spiders

occur. One is an undetermined brown spider, possibly a wolf spider,

whose bite has caused necrotic lesions in the Al Ain region (F.K. Dar,

pers. comm.). The other is a subspecies of the widely distributed

Latrodectus mactans, which has neurotoxic venom.

The pseudoscorpions of Oman and Saudi Arabia have been

studied (Mahnert 1991) and similar arachnids are present in the

Emirates, but are not yet identified, although probably

referrable to the genus Minniza. They are found

mainly in mountain

and gravel plain areas

under stones. 

Related to both scorpions and true spiders, several species of camel

spiders (Solpugida) commonly occur in the Emirates, but little is

known about them scientifically. One of the commonest belongs to the

genus Galeodes and is sexually dimorphic, with the slimmer male

having much longer legs than the female.

Mites and ticks are probably much

better represented in the Emirates

than records suggest. This is an

important group, including

vectors of human diseases

such as Crimea-Congo

haemorrhagic fever. One

species occurring commonly

in the Emirates

A RT H R O P O D S OT H E R T H A N I N S E CTS

ABOVE: The velvet mite only appears above
ground after rains.
LEFT: Scorpion Androctonus crassicauda
BELOW: Apistobuthus pterygocercus
OPPOSITE: Scorpion Latrodectus sp. trapped in
the web of Orthochirus.



is the camel tick Hyalloma dromedarii, a persistent arthropod that

homes in on potential hosts

through ground vibrations. Ticks

collected from both wild and domestic animals in the Emirates include

Rhipicephalus sanguineus and R. turanicus (Cunningham and

Thompson 2000). Others are occasionally found on scarab beetles,

but their identity is as yet not determined. An interesting animal in

this group, though rarely seen, is the giant velvet bug, Dinothrombium

species, which appears in sandy areas after rain to feed on termites

(Tigar 1996). They have been found in the desert between Abu Dhabi

and Dubai and on the Al Madam Plain, and are probably widespread

in sandy areas elsewhere.

Non-marine crustaceans in the Emirates include a single species

each of tadpole shrimp (Triops sp.) and clam shrimp (Eulimnadia sp.)

(Hornby 1999; and this volume), both found in ephemeral ponds

formed after winter rains, and a number of woodlice (Taita and Ferrara

1991). The latter are found in gardens, oases, gravel steppes, mountain

areas and shorelines under stones where there is some moisture.

Only a very few species have thus far been determined for the UAE,

including Littorophiloscia strouhali and Somalodillo paeinsulae.

The centipedes of Arabia include species from the orders

Geophilomorpha, Scutigeromorpha and Scolopendromorpha (Lewis

1986), but only members of the last-named are known from the

Emirates. The largest is Scolopendra valida, but smaller members of

this genus also occur. They are found beneath stones or dead bark in

parks and gardens as well as open country.
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TOP LEFT: Camel spider Solifugid galeodes
TOP RIGHT: A centipede of the order Scolopendromorpha

LEFT: Argiope, the orb or signature spider, packaging its
prey. The zig-zag anchoring chords (bottom right corner
of photograph) may serve to draw the attention of a

potential victim away from the web which captures it.
BELOW: Spider Latrodectus sp.

1 9 3

ABOVE: Jumping spider
LEFT: Of the various species of scorpions that occur in the UAE, the small
yellow Buthacus yotvatensis nigroaculeatus is the most poisonous.
BELOW: Wolf spider

A RT H R O P O D S OT H E R T H A N I N S E CTS
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Like other crustaceans, clam shrimps have

many paired abdominal appendages and

paired antennae, but they are unique in that

the body is protected by a modified

carapace consisting of two symmetrical

dorsally-hinged valves, composed of chitin

and fairly transparent, but otherwise

resembling the shell of a bivalve mollusc,

with concentric growth rings. The carapace

is up to 1 centimetre long and is held partly

open while the animals swim, working their

appendages in a succession of waves to

drive water through the mouthparts which

filter out microscopic items of food.

Relatively short-lived, they appear after rain

in pools which typically only retain water for

a few weeks or, at the most, a few months.

For most of the year they survive as hard-

shelled cysts in dried sediments. It is believed

that hatching is triggered not just by the

presence of water but also by attainment of

a threshold level of water pressure. The cysts

hatch when there is sufficient water to enable

the animals to complete their life-cycle. Growth

is rapid, with the animals appearing only a

week after rain has replenished the pool.

The concentric rings may represent daily

growth. The animals feed for a few days; then

the females produce a mass of eggs which are

fertilised by the males and deposited in the

bottom of the pool. These may remain viable

and dormant for several years. In addition

to the hard-shelled cysts, clam shrimps also

produce soft-shelled eggs under appropriate

conditions. These hatch very quickly to

produce a new generation before the pool

dries up.

Since 1999, clam shrimps have also been

found in other pools on Jebel Hafit, and also

near Hatta, as well as in Wadi Sarfanah and

Wadi al-Ramthah and on Jebel Qatar, these

three locations all being in Oman. They

seem to have a discontinuous distribution in

a limited area from Jebel Hafit to Hatta, along

the western foothills of the Hajar Mountains.

A key part of the evolutionary strategy of

clam shrimps, and other members of the

Branchiopoda, including ‘tadpole shrimps’

and ‘fairy shrimps’, is that of predator

avoidance. Fairly large, not secretive, and

having no defence apart from their ‘shells,’

they would be easy prey for fish, toads,

herons and water beetles. However, they are

so short-lived that predators do not learn to

associate the habitat with food, while they

also survive in pools which are too isolated

or too ephemeral to support fish, which are

present in most wadis of the Hajar Mountains

in the UAE and adjacent Oman (Feulner

1998a). Pools that are deep enough to hold

water for most of the year usually do

support fish. If, however, a pool is not

connected to the main

wadi flow or only

exists for a month or two each year, it may

well be free of fish, which are unable to

undergo any period of prolonged dormancy.

In such spots, clam shrimps may be able

complete their life-cycle before tadpoles and

dragonfly larvae pose a threat. 

Clam shrimps are temporal opportunists.

When the time is right, eggs hatch, growth

is rapid and genetic material is exchanged

before reversion to the normal state of

dormancy. Spatially, however, clam shrimps

are not opportunists, unable to leave their

little pool or move upstream, as fish and

toads do. Wind-borne dispersal of cysts is

possible, as is accidental dispersal by birds,

but this is, at best, unreliable. The present

distribution of clam shrimps is probably a

relic of a formerly more extensive range,

under more favourable climatic conditions.

Perhaps they became secondarily adapted

to ephemeral pools as a means of predator-

avoidance, and this restricted them to a wide

scatter of suitable places. This adaptation had

little effect on their morphology however, as

fossil clam shrimps, not too different from

those of today, are known from the Devonian

period, 350 million years ago. 

Richard Hornby

CLAM SHRIMPS
CLAM SHRIMPS (PHYLUM ARTHROPODA, superclass Crustacea, class Branchiopoda, superorder

Conchostraca, order Spinicaudata) are a little-studied group of crustaceans found in

ephemeral freshwater pools. Typically associated with hot arid conditions, they are

widely distributed across the drier parts of North America, southern and eastern Europe,

Arabia and the Indian subcontinent. Although known from Oman and Saudi Arabia

(Thiery 1996), their discovery in 1999 in a pool on the west flank of Jebel Hafit, south of

Al Ain, was a first record for the UAE (Hornby 1999). 

A RT H R O P O D S OT H E R T H A N I N S E CTS

ABOVE: Phrynicus jakari                 BELOW: Dew-laden web of an orb-web spider
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M A R I N E I N V E RT E B R AT E S

Sponges are relatively simple, yet highly evolved, multi-cellular

organisms without a mouth or digestive cavity that filter out

organic matter from the surrounding water. Water is drawn in

through many tiny pores on the outer surface of the sponge and

after filtration is expelled through a few larger pores (oscules).

The growth form of sponges can vary greatly within the same

species depending on environmental conditions. Identification of

sponges is very difficult and is based mainly on the type, size

and distribution within the body of microscopic skeletal supports

known as spicules. 

Sponge species are very numerous in shallow waters of the

UAE’s Arabian Gulf coast, in particular because of the generally

turbid water conditions and naturally high organic productivity of

the region. Since sponges were first systematically collected in

the UAE by the author, over 100 ‘species units’ have been

delimited by a specialist in Indo-Pacific sponges. Only a few have

so far been named at species level and a proportion are thought

to be new to science. A few of the sponges most likely to be seen

are described below.

CALCAREOUS SPONGES (CLASS CALCAREA)

Small sponges with calcareous spicules in the mineral form

calcite (CaCO3).

Clathrina darwinii (Haeckel, 1870)

A species comprising a delicate mass of lemon yellow

anastomosing tubes with prominent oscules. Common under

rock slabs in the lower eulittoral subzone.

SIL ICEOUS SPONGES (CLASS DEMOSPONGIAE)

The most species-rich class of sponges, usually with siliceous

spicules and spongin fibres, but occasionally with neither.

Adocia atra Pulizer-Finali, 1993

Characteristic dark brown-green-black branching sponge with

lines of oscules on the upper surface of the branches. Usually

attached to subtidal rocks that are sheltered from wave action

but where there is a water current. 

Chondrilla cf nucula Schmidt, 1862 

A tough leathery-surfaced, sometimes bulky, species usually drab

in colour. The oscules on slightly raised areas are usually ringed

by tissue of a lighter hue. An inhabitant of open sublittoral rock.

Cliona spp.

Well-known sponges that bore into calcareous rock and mollusc

shells, often causing considerable damage. The orange-red

coloured species most commonly seen in the UAE is as yet un-

named. It occurs from the lower eulittoral downwards and is one

of the main bio-eroders of dead coral in the region. Sometimes

all that can be seen on the surface of the dead coral is a series of

oscules yet inside the coral skeleton, sponge tissues are slowly

etching it away.

Darwinella sp. 

Deep maroon low encrusting sponge with distinctive white

skeletal elements protruding at regular intervals from the surface.

Common under rock slabs in the lower eulittoral subzone.

Dysidea chlorea de Laubenfels, 1954 

A light blue often bulky sponge with a characteristically ‘spikey’

appearance. It is the most frequently occurring sponge on dead

coral reefs but is also a common member of the fouling community

on pier piles and pontoons. Although this species is considered

to be the most common within the genus, eight others have been

recorded so far within the UAE.

M
A

R
IN

E
IN

V
E

R
T

E
B

R
A

T
E

S

1 9 7

THIS CHAPTER PROVIDES FURTHER DESCRIPTIVE information on a selection of the macro-invertebrates mentioned in
previous chapters on the Marine Environment and The Shore and Shallow Seas. Descriptions of small invertebrates
belonging to such taxonomic groupings as Copepoda, Amphipoda and Isopoda are not given despite the fact that
they have an important role in the ecology of the region, although lists of species identified to date in these
groups are given separately. Further work is required on these groups.

S P O N G E S  ( P H Y L U M P O R I F E R A )

The yellow calcareous sponge Clathrina darwinii and a red Darwinella sp.



Representatives of this group in the UAE include sea firs or

hydroids (Hydrozoa), jellyfish (Scyphozoa), sea anemones and corals

(Anthozoa). All members of the phylum have the same basic radially

symmetrical body plan even though they are extremely variable in

appearance. The basic unit (polyp) is sac-like with a central stomach

cavity and only a single opening that serves as both mouth and

anus. Food is captured by a ring of tentacles bearing stinging cells

that surrounds the mouth. The body wall consists of three layers,

the jelly-like middle layer being unique to this phylum. There are

two different structural forms within the phylum, one being the

polyp and the other a medusa (the basic polyp modified for a

planktonic existence) which is usually free-swimming. Some species

only occur as polyps, others only as medusae, and some pass

through both stages during their life-cycle. The best-known members

of this phylum are the stony corals that with the aid of symbiotic

algae (zooxanthellae) build calcareous reefs.

HYDROIDS (CLASS HYDROZOA)  

Colonial cnidarians, most of which at first glance look more like

plants than animals.

Macrorhynchia (= Lytocarpus) philippina Kirchenpauer, 1872

‘Stinging hydroid’

A visually attractive bushy growth with dark stems and bright

white polyps on the feathery side branches, but gives a painful

sting if brushed by naked flesh. Commonly found attached to

subtidal rock on the East Coast but not along the coast of the

southern Arabian Gulf.

Pennaria (= Halocordyle) disticha Goldfuss, 1820

Delicate branched hydroid found in clumps in prominent positions

on dead coral or attached to rocks subtidally. The white polyps

are arranged only on one side of the branches.

Zygophylax sp. 

Forms erect colonies with stems, branches and polyps of the

same light brown colour. The elongated polyps are arranged on

both sides of the branches.
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Haliclona spp.

The most frequently seen species within this species-rich genus

in the UAE takes the form of lilac-coloured anastomosing tubes

under rock slabs and stones in the lower eulittoral subzone.

Microciona sp.

Thin bright red encrusting sponge common throughout the UAE in

crevices, under overhangs and boulders intertidally. Also occurs

subtidally on pontoons, pier piles and buoys.

Mycale cecilia de Laubenfels, 1936

Orange-red thick encruster with highly visible canals leading to

the oscules when the sponge is pumping water through its body.

Found under rocks in the lower eulittoral and subtidally on pier

piles and under pontoons. 

Pseudoceratina purpurea (Carter, 1885)

A thick encrusting yellow sponge with a smooth surface texture.

It appears to contain symbiotic algae that colour the surface tissues

green in areas exposed to strong light when in one of its favoured

habitats under boulders and rock slabs in the lower eulittoral

subzone. Also occurs subtidally in current-swept turbid waters.

Tethya seychellensis (Wright, 1881)

In the UAE, this species takes the form of a small orange-yellow

‘golf ball’ with a polygonal surface pattern. Attached to the

substratum by a mass of basal threads under overhangs, rock

slabs and boulders in the lower eulittoral and subtidalzone. Some

confusion exists as to whether this species is synonymous with T.

robusta Bowerbank, 1873. 
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CLOCKWISE FROM TOP LEFT: Siliceous sponges Dysidea chlorea, Haliclona sp.,
Mycale cecilia and Pseudoceratina purpurea

C N I DA R I A N S  ( P H Y L U M C N I DA R I A )

ABOVE: Stinging hydroid Macrorhyncia philippina 
BELOW: Hydroid Pennaria disticha



Menella (= Plexauroides) sp. 

A plexaurid sea fan that is sparingly branched. The branches can

be one of several colours as can the elongated polyps and their

stellate tentacles. Often seen on sublittoral rocks of the East Coast

but rare in the southern Arabian Gulf.

Zoanthids and Anemones (Subclass Hexacorallia) (= Zoantharia)

Zoanthus cf natalensis Carlgren, 1938

Anemone-like polyps protruding from sheets of tissue encrusting

eulittoral rocks. These green colonial zoanthids are often seen on

the rocks of the East Coast but are rare in the southern Arabian Gulf.

Cryptodendrum adhaesivum Klunzinger, 1877

Large green-brown anemone with a flat flexible disc that is often

over 30 centimetres in diameter. The disc is covered by

numerous very short sticky tentacles and sometimes is a host for

clown fish. Found subtidally throughout the UAE on coral reefs

and shallow rocks with its base attached deep in a crevice into

which it can retract when disturbed.

Entacmaea quadricolor (Rüppell & Leuckart, 1828)

Greenish anemone with each tentacle characteristically inflated

into a bulb near its tip. It is a large species up to 30 centimetres

across that frequently hosts the clown fish Amphiprion clarkii

(Bennett, 1830). Like the previous species, its base is attached

deep within a crevice on coral reefs and amongst rocks

throughout the UAE. 

Heteractis crispa (Ehrenberg, 1834)

A dull greyish-brown species with elongated tapering tentacles.

Often found subtidally amongst dead coral and rock rubble.
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JELLYFISH (CLASS SCYPHOZOA)

A medusa rather than a polyp is the dominant form in this class.

They are usually transported on currents although they are able

to maintain themselves in the water column by rhythmically

pulsing the bell. 

Cassiopeia andromeda (Forsskål, 1775) ‘Upside-down jellyfish’

A green-brown coloured jellyfish with a distinctive disc-shaped

bell up to 15 centimetres across and with eight short highly

branched oral arms. Frequently found lying with its oral arms

uppermost on shallow sandy bottoms and amongst seagrass beds

in the southern Arabian Gulf. The reason for this unusual

behaviour is that its nutrition is assisted by symbiotic algae

contained within its tissues. These algae require strong light for

photosynthesis.

Catostylus cf mosaicus (Quoy & Gaimard, 1824)

A species with a translucent hemispherical bell up to 30

centimetres across and with eight ‘furry’ arms without stinging

cells. Quite common in the shallow coastal waters of Abu Dhabi

at certain times of the year.

ANEMONES AND CORALS (CLASS ANTHOZOA)

A class that contains the sea anemones and corals and has no

medusa stage. They are exclusively sedentary and occur as single

polyps or as colonies. The class is most usually divided into three

subclasses, the Ceriantipatharia containing the thorny (or black)

corals, the Octocorallia containing the soft corals and sea fans

whose polyps have eight tentacles with finger-like side branches,

and the Hexacorallia containing the zoanthids, sea anemones and

hard corals whose polyps have six or multiples of six tentacles.

Thorny or Black Corals (Subclass Ceriantipatharia)

Antipathes sp.

Forms yellow bushes with elongated thorny branches 50 centimetres

or more in height and is attached to relatively deep sublittoral rock

in the clear waters of the East Coast. No specimens have yet been

reported from the shallow relatively turbid waters of the Arabian

Gulf. The bright yellow polyps are not retractable. The term ‘black

coral’ derives from the colour of the internal horny skeleton that

is revealed only when the colony dies and the soft tissue sloughs

off.  These corals used to be collected and the skeletons polished

for use in the jewellery trade; the practice is now discouraged.  

Soft corals and Sea Fans (Subclass Octocorallia) (= Alcyonaria)

Dendronephthya spp. ‘Teddy bear or thistle corals’

Members of this genus form bushy fleshy colonies that are highly

contractile and have supporting spindle-shaped calcareous

spicules (sclerites) embedded in their translucent tissues. 

When fully contracted, the sclerites have a spiky appearance,

hence the common name thistle corals. These beautiful soft

corals are attached to sublittoral rock on the East Coast but are

rare in the southern Arabian Gulf.
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ABOVE: Jellyfish Catostylus cf mosaicus LEFT: Thorny coral Antipathes sp.

ABOVE LEFT: Soft coral Dendronephthya sp.
ABOVE RIGHT: Sea anemone Entacmaea quadricolor and close-up of same
species
BELOW: Anemones from coastal waters of Fujairah



Porites lutea Edwards & Haime, 1851

Light-brown poritid with a massive form, considered to be the main

frame-building coral of fringing and offshore reefs in the UAE.

Porites nodifera Klunzinger, 1879

Another species that forms clusters of columns, although in this

case the tops of the columns are frequently squared off. Often a

component of isolated Porites-dominated patch reefs in shallow

water. Said to be particularly tolerant of high salinities. 

Goniopora lobata Edwards & Haime, 1860 ‘Daisy coral’

Grows in a lobular form and has brown elongated polyps that are

always extended during the day. Confined to the rocks of the East

Coast.

Siderastrea savignyana Edwards & Haime, 1850 ‘Pillow coral’

The pearly white colour of this low encruster with its contrasting

brown-black polyps readily distinguishes it from other corals in

the region. Tolerant of sandy conditions and often seen on sand-

scoured rocks and at the base of coral reefs. 

Favia favus (Forsskål, 1775)

The khaki-coloured colonies are usually dome-shaped with the

large polyp cups (corallites) well-separated from each other. Occurs

on reefs and rock throughout the UAE. A similar looking species

F. speciosa Dana, 1846 is also present. Another member of this

genus, F. pallida (Dana, 1846), that has a lighter colouration and

smaller corallites set more closely together, is also common.

Favites pentagona (Esper, 1794)

Often forms small dome-shaped or flatter colonies and has angular

corallites that often share adjacent walls. Common throughout the

Arabian Gulf coast on coral reefs and rocks.

Cyphastrea microphthalma (Lamarck, 1816)

Usually a low-growing encrusting species with its rounded corallites

raised above the surrounding skeleton. A very similar species in size

and growth form, C. serailia (Forsskål, 1775), is easily distinguished

because it has 12 primary septa in the corallite rather than the 10 of

C. microphthalma. Both species are common throughout the UAE.

Platygyra daedalea (Ellis & Solander, 1786) ‘Brain coral’

One of the frame-building corals on UAE reefs. The dominant

coral of the understorey species on Acropora patch reefs. Easily

distinguished by the meandering, usually flat-topped, near-

vertical walls that occur all over the massive skeleton. A similar

but much less common species, P. lamellina (Ehrenberg, 1834),

has walls that are sloping and lack a flat top. 

Turbinaria mesenterina (Lamarck, 1816) 

The thin plates that often form into vases in larger specimens are

characteristic of this species. Often found at the base of reef slopes

(and the base of older breakwaters off Abu Dhabi City) in turbid

water conditions. Another species T. peltata (Esper, 1794) that occurs

in similar conditions is readily distinguished since it forms thick

discs with larger polyps that are often extended during the day. 
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Stony Corals (Subclass Hexacorallia) (= Zoantharia)

Pocillopora damicornis Linnaeus, 1758

Usually grows as small compact sturdy clumps with knobbly tips

to its branches. Colour is variable but it is often brown with pinkish

tips to the branches. A shallow-water species on the rocks of the

East Coast and extremely rare in the southern Arabian Gulf.

Stylophora pistillata (Esper, 1797)

Creamy-brown colonies that have short thick branches with blunt

tips. The surface of the coral has a covering of short fine spines

giving the coral a ‘velvety’ look. Found mainly in the shallows of

fringing reefs and on rocks in khor channels. 

Acropora downingi Wallace, 1999

Brown branching coral which is the basis for many shallow patch

reefs in Abu Dhabi Emirate. It has been decimated in recent years

by prolonged higher-than-normal summer seawater temperatures.

There is some confusion among taxonomists as to whether this

species is a synonym of A. clathrata Brook, 1891 which was

previously thought to be the main frame-building Acropora species

in the Arabian Gulf.

Acropora pharaonis (Edwards & Haime, 1860) 

A sturdy species with a broad base and short branches found

attached to rocks in isolated clumps in khor channels where

there is a fast current flow.

Porites harrisoni Veron, 2000 

One of the frame-building reef corals that

always has distinct columns, often tapered

at the tips. An important and

sometimes dominant component of

the isolated Porites reefs in north-

eastern Abu Dhabi. This species,

recently erected by Veron, has

been widely identified as 

P. compressa Dana, 1846 by

previous authors. Colour of

the colonies vary from

dark brown to dark green. 
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CLOCKWISE FROM TOP LEFT: Acropora pharaonis,
faviid corals, daisy coral Goniopora lobata 

Turbinaria mesenterina

Turbinaria peltata (left foreground) Favites pentagona (right foreground) and Porites sp.



Members of this group have a bilaterally symmetrical body with a

hard chitinous external skeleton (exoskeleton) strengthened by

calcification. The exoskeleton has to be periodically moulted to

allow the body to grow. The body is usually divided into a head,

thorax (often covered with a protective plate – the carapace) and

abdomen, although there is a tendency for the anterior thoracic

segments to fuse with the head. Each body section often has

jointed appendages adapted for a wide range of functions. Sexes

are usually separate in this phylum.

Crustaceans are a very diverse and successful group whose basic

body plan described above is not always apparent in the adults

although revealed during their development to adulthood. They

are the dominant invertebrates in the plankton (not considered

here) and include the crabs, lobsters and shrimps that are of

commercial importance.

BARNACLES (CLASS MAXILLOPODA (= THECOSTRACA)

SUBCLASS CIRRIPEDIA)

Barnacles are highly modified and adapted for attachment to hard

substrata as adults. The abdomen is much reduced and the

carapace strengthened by calcareous plates. They use their thoracic

limbs to sweep food particles from the water into their mouths.

Euraphia withersi Pilsbry, 1916

A key small low-profile chthamalid barnacle in the upper eulittoral

subzone of rocky shores in the UAE where it is often confused

with other species with six wall plates in the same family, such as

Chthamalus dentatus and C. malayensis. Young specimens are a

light-brown colour and older individuals off-white.

Tetraclita squamosa Pilsbry, 1916

Large high-profile unmistakable species with thick strongly ridged

grey plates and a basal diameter of up to 4 centimetres. A key

invertebrate in the eulittoral zone of the steep exposed rocky shores

of the East Coast, it is rare in the southern Arabian Gulf but has been

reported on the limestone boulder defences in Ra’s al-Khaimah. 

Balanus amphitrite Darwin, 1854

High profile conical species with six smooth wall plates with lilac-

pink vertical stripes and a basal diameter of up to 15 mllimetres.

Occurs intertidally but is more common subtidally on any hard

substrata including piers, pontoons and the hulls of boats.

Balanus trigonus Darwin, 1854

A slightly larger high-profile species than B. amphitrite and usually

with a more pronounced curve to its six conical plates which are

often pink with white ribs. Found occasionally in the lower

eulittoral but is more common subtidally on both natural and

artificial substrates. 

M
A

R
IN

E
IN

V
E

R
T

E
B

R
A

T
E

S

2 0 5

A group of invertebrates that have soft elongated segmented bodies

with a front end that bears a head and a mouth leading to a gut

terminating in an anus at the rear end. They are represented in the

marine environment by a class of annelids called the Polychaeta.

Marine worms can be mobile predators, herbivores or scavengers,

or can live a sedentary existence in tubes or burrows that they

have fashioned. Generally they are not an obvious group except

for those species that acquire food using fans of tentacles that are

extended from protective tubes into the water column.

Pomatoleios kraussi (Baird, 1865)

Builds a characteristic 2–3 centimetres-long calcareous tube with

a flattened ‘porch’ over the opening to the tube. Frequently in

aggregations attached to rock in the eulittoral zone where they

sometimes form an obvious band. Common on both coasts of

the UAE. 

Janua kayi P. Knight-Jones, 1972

A small polychaete that builds a white calcareous tube in a

characteristic clockwise spiral that is less than 1 centimetre

across. Found in large numbers under overhangs, rock slabs and

boulders in the lower eulittoral subzone throughout the UAE (see

page 128, bottom photograph).

Sabellastarte sanctijosephi (Gravier, 1906)

Large sabellid worm with a beautiful ‘feathery’ feeding fan up to

10 centimetres in diameter that extends from a non-calcareous

tube between rocks and corals. It is found only on the East Coast.
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ABOVE: Tubes of the annelid Pomatoleios kraussi BELOW: Sabellastarte longa
Examples of barnacles found in UAE waters (clockwise from top): Tetraclita
squamosa, young barnacles, Euraphia withersi
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CLASS MALACOSTRACA
Members of this large class have a thorax of eight segments and
an abdomen of typically six segments, each bearing a pair of
appendages.

Mantis Shrimps (Order Stomatopoda)

Species in this order tend to have elongated bodies with a short
thorax and a long abdomen.

Gonodactylus chiragra (Fabricius, 1781)
Mantid predator that reaches a length of over 5 centimetres and
usually has a dark green body and reddish tinged limbs. It can stun
its prey with rapid hammer-like blows from a pair of modified
fore-limbs (chelae) that are also capable of breaking open thin-
shelled molluscs. Common in the lower eulittoral and on shallow
rock platforms such as Hail Shoal, to the north-east of Marawah
in Abu Dhabi Emirate.

Shrimps, Hermit Crabs, True Crabs and Lobsters (Order Decapoda)

A large order all with five pairs of walking legs on the thorax.

Alpheus cf djeddensis Coutière, 1897 ‘Snapping or pistol shrimp’
One of the pair of chelae of this 3–4-centimetres-long shrimp is
enlarged. Colour of the shrimp is variable and muted. Invariably
seen in shallow sublittoral waters sharing a burrow in sand/gravel
or a rock crevice with the goby Cryptocentrus lutheri. Appears to
spend much of its time using its chelae to excavate the burrow
and keeping it free of unwanted material. 

Clibanarius padavensis de Man, 1888 ‘Hermit crab’
Small hermit crab with a dark green-brown body and light-coloured
tips to the limbs that occupies a number of different species of
gastropod shells. Common intertidally on the rocky shores of the
East Coast but is also occasionally found amongst rocks along the
coastline of the southern Arabian Gulf.

Dardanus tinctor (Forsskål, 1775) ‘Hermit crab’
A larger crab than C. padavensis usually with a red body and limbs
and with green eyes. The chelae have small spines on their
surface and the forelimbs have bristles. A common inhabitant of
the coral reefs of the southern Arabian Gulf.

Petrolisthes rufescens (Heller, 1861) ‘Porcelain or flat crab’
Small species (usually less than 1 centimetre carapace width) of a
dark hue with large flattened chelae that are sometimes shed when
the animal is handled. Very common in the eulittoral zone under
rock slabs, boulders and stones throughout the UAE. Another flat
crab Pachycheles natalensis (Kraus, 1843) is sometimes seen on
the lower shore and subtidally.

Grapsus albolineatus Lamarck, 1818 ‘Sally Lightfoot crab’ 
Agile crab with a maximum carapace width of 4–5 centimetres.
The rounded carapace, which has noticeable cross striations, is
dark green as are the legs. The chelae are a reddish-brown colour.
Often seen running over rocks in the littoral fringe, particularly
on steep shores and rocky breakwaters. 

Metopograpsus messor (Forsskål, 1775) 
This species, with a carapace width of up to 3 centimetres, has a
dark green or brown carapace and legs and chelae that are of a
reddish colour. Common on rocky shores in the southern Arabian
Gulf but less common on the East Coast.

Portunus pelagicus (Linnaeus, 1758) ‘Blue swimming crab’
Distinctive species with a carapace width in excess of 15 centimetres
when fully grown. A large spine extends out from the carapace on
either side and the last pair of legs are flattened to assist with
swimming. Males are of a bluish hue whilst females are sandy-
coloured. Inhabits subtidal soft substrata and seagrass beds but
will migrate into the intertidal zone seeking prey. A commercially
important crab.

Ocypode rotundata Miers, 1882 ‘Ghost crab’
Fast-moving sand-coloured ghost crab with a squarish carapace
up to 4 centimetres wide and with long eye stalks that extend
beyond the elongated eyes. Inhabits burrows in the littoral fringe
of clean sand beaches from which it emerges to scavenge at dusk.

There is some confusion in the literature as to the identity of
this crab, some referring to it as O. saratan (Forsskål, 1775) and
others as O. ceratopthalma (Pallas, 1772). More than one species
may be present in the UAE. 

Scopimera crabricauda Alcock, 1900
Small sand-coloured crab with a carapace width usually less than
1 centimetre but with long legs and chelae. It lives in burrows in
sand of the upper eulittoral subzone from which it emerges to
feed at low tide. 

Leptodius exaratus (H. Milne Edwards, 1834)
Sturdy cream-coloured crab with a carapace width of up to 3
centimetres. The claws at the end of the chelae are black. It is
found under eulittoral rock slabs, boulders and stones along the
coastline of the southern Arabian Gulf.
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Grapsus albolineatus

The burrowing ghost crab Ocypode sp., including (top left) a typical burrow entrance
and accompanying tower.



Many crabs are small, camouflaged, or spend much of their time

in burrows or under rocks. Other, larger and more conspicuous

species occur only in deeper water.

The UAE crab fauna is dominated in terms of species richness,

abundance, and biomass by members of four families: the

Portunidae or swimming crabs, the Grapsidae and Ocypodidae,

many members of which are found in mangroves and other

intertidal habitats, and the Xanthoidea, a diverse and widespread

superfamily. In general, species diversity increases towards the

mouth of the Arabian Gulf, and is greatest on the East Coast of

the UAE (Apel and Türkay 1998).

Swimming Crabs (Portunidae)

Portunids are characterised by the

paddle-like hindmost pair of legs, an

adaptation to swimming.

Although some species are truly

pelagic and are found far from

shore, most portunids swim in

short bursts to pounce on prey or to

escape predators. The commonest local species

is Portunus pelagicus. When disturbed, this crab

shoots abruptly away for several metres before again freezing

into immobility and disappearing from sight.

The largest swimming crab in the world, the mangrove crab Scylla

serrata, occurs in Khor Ra’s al-Khaimah and Khor Kalba (Hogarth

and Beech 2001; Feulner 2002): it may reach 20 centimetres in

carapace breadth, and a weight of

2 kilograms. Despite its size,

Scylla is rarely seen, but its

presence is obvious from large

burrows in the mud. It is still

caught for food, although

protected, and has been eaten in the UAE for thousands of years;

remains have been identified from archaeological sites at, 

for example, Kush, Rafaq and Kalba (Beech et al., in press).

Generally scavengers or predators, swimming crabs take fish or

other invertebrates such as molluscs. Scylla can crush almost

anything with its massive claws. Highly mobile, swimming

crabs may be important in the flow of energy and

material between habitats. Crabs may feed on

small invertebrates in a mangrove forest,

then migrate into a seagrass bed and

be eaten by fish. The productivity of one

habitat contributes to neighbouring

habitats, and swimming crabs are

probably one of the major channels

whereby this comes about. Swimming

crabs are also commercially significant

(Guinot 1966), Portunus pelagicus and

Charybdis natator commonly appearing in souqs in the UAE.

The holotype of the species Thalamita rubridens was collected

in 1995 from rocky areas east of Marawah, in western Abu Dhabi,

with paratypes from Ra’s Ghantut and Bazm al-Gharbi (Apel and

Spiridonov 1998). 

Another species, Portunus arabicus, was first described 

(as Neptunus [Hellenus] arabicus) from material collected in 1901,

off the island of Arzanah, in western Abu Dhabi, and Djibouti

(Nobili 1906).

Grapsid Crabs (Grapsidae)

Grapsus albolineatus, largest of the UAE’s grapsid crabs, lives on

small algae, which it scrapes off rocks in breaking waves. Grapsus

survives by clinging close to the rock surface with its spiky legs

and having a smooth, disc-like body which offers little resistance

to the waves. Potential predators (such as fish and birds) are unable

to operate easily in these conditions.

Perhaps the most ecologically important grapsids are found in

mangroves. Metopograpsus messor is probably a generalist (although

little is known of the habits of this widespread and common

species). Virtually restricted to mangroves are two rather similar

species, Parasesesarma plicatum and Perisesarma

guttatum (subfamily Sesarminae). The latter, only

recently recorded from the UAE, 

is common in mangroves at

Ra’s al-Khaimah and Khor Kalba. 

These two species – both

nondescript in carapace

pattern, but with conspicuous

orange claws – are amphibious,

foraging actively on the mud when the

tide is out, and being, therefore, marine

animals which have partially solved the

problems of life on land. Crab gills are efficient at extracting

oxygen from water, but are much less effective in air. Sesarmine

crabs extrude water from their gill chambers through the mouth,

and allow it to trickle over both upper and lower surfaces of their

carapace. These surfaces, particularly the lower surface, are

furnished with a pattern of short bristles which spread the water

out into a smooth-flowing film, forming a broad moist surface for

oxygen uptake. The reoxygenated water is then taken back into

the gill chambers where oxygen is transferred to the blood. 

This recycling process forms, in effect, an external lung,

conserves water, and probably also helps to cool the crab by

evaporation – a neat combination of physiological trickery

(Hogarth 1999: 100–102).

Sesarmine crabs are voracious eaters of mangrove leaves. Low in

nutritional value, probably rich in aversive chemicals, this food is

directly eaten by virtually no other species. The sesarmine crabs

are, therefore, important in making mangrove productivity available

to other species, partly through shredding leaves into

fragments which are more rapidly broken down by

bacterial decomposition, partly by

assimilating the leaf material and being

eaten in turn by other species.

Extensive burrowing by

sesarmines (and other crab

species) also aerates the soil of

mangroves, enhancing tree growth.

Because of their ecological importance,

sesarmine crabs have been termed ‘keystone

species’, essential to the general function of

mangrove ecosystems (Hogarth 1999: 83–92; Hogarth 2001).

Ocypodid Crabs (Ocypodidae)

Largest of the UAE’s ocypodid crabs, the ghost crab Ocypode

rotundata, is seldom seen. It lives in burrows in the upper regions

of sandy shores, often marked by towers of sand which may

have a display function. Emerging to forage, often at dusk, its

tracks can sometimes be followed for hundreds of metres inland.

Rarely has a crab been better named: the scientific name of the

genus means ‘swift-footed’, and the common name from its

nocturnal habits and ivory colour and, perhaps, from its ability to

disappear suddenly.

Smaller ocypodids are deposit feeders, extracting particles from

surface layers of sand or mud, a complex process, involving

taking sediment in to the mouth parts, separating organic particles

from mineral by flotation, and detaching very small organic

particles from sand grains with specially formed microscopic
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CRABS ARE AMONG THE MOST DIVERSE, abundant, and ecologically important
groups of marine invertebrates. Little is known about UAE crabs, despite
several recent surveys, for example of the mangrove species of the Abu
Dhabi islands (Cooper 1997) and of Umm al-Qaiwain (Al-Ghais
and Cooper 1996) and, more generally, of intertidal habitats on
the mainland coastline (Hornby 1997). The most comprehensive
(unpublished) study was restricted to Dubai (Titgen 1982).

Swimming crab
Portunus pelagicus

Mangrove crab
Scylla serrata

Swimming crab
Charybdis sp.

Grapsus albolineatus is the largest
grapsid crab in the UAE



This is a large group of invertebrates with a very variable body

form that shows very little sign of segmentation and is basically

bilaterally symmetrical. They usually have a head, a muscular foot

and a hump of tissue (visceral mass) that contains the gut and

other organs. The body is more or less covered by a thin sheet of

tissue called the mantle, enclosing a cavity between it and the

visceral mass that houses the gills when present. The anus,

excretory and reproductive organs open into the cavity. The mantle

secretes the calcareous external protective shell characteristic of

most molluscs and beloved by shell collectors. Many herbivorous

molluscs feed by scraping algal and bacterial films off the

substratum using a unique toothed organ, the radula, whilst

carnivorous species may use a radula to attack their prey. 

Many molluscs lacking a radula filter food particles from the

water column or collect food from the surface of the sediment 

in which they live. 

A small selection of molluscs in the UAE are described below,

but the reader should refer to Seashells of Eastern Arabia by

Bosch, Dance, Moolenbeek and Oliver (1995) for details of shell

morphology and for colour photographs of the many other shelled

species present in the UAE.

COAT OF MAIL SHELLS OR CHITONS 

(CLASS POLYPLACOPHORA)  

A small group that have an oval dorso-ventrally flattened body

covered by a shell of eight articulating transverse plates. The

plates are surrounded by an area of mantle that usually bears

hairs, spines or scales. A broad muscular foot dominates the

underside of the body.

Acanthopleura vaillantii Rochebrune, 1882

Large distinctive oval chiton up to 7 centimetres in length with a

wide girdle of blunt spines around the plates. Largely confined to

the rocky eulittoral zone of the East Coast. A. haddoni

Winckworth, 1927 is a synonym of this species.

GASTROPODS (CLASS GASTROPODA)

This is the largest class of molluscs and includes the snails and

sea slugs.

Snails (Subclass Prosobranchia)

A subclass whose members typically have a spiralled or domed

shell into which the animal can withdraw. The foot of many

species has an attached chitinous or calcareous plate (operculum)

that closes the entrance to the shell when the snail withdraws.

Cellana rota (Gmelin, 1791)

A limpet that has a relatively low profile and is roughly oval in

shape, reaching about 4 centimetres in diameter. The apex of the

shell is usually offset towards one end and there is a radiating

pattern of coloured bands running from it to the edge of the

shell. Occurs in the eulittoral zone of rocky shores, but is never

abundant.

Euchelus asper (Gmelin, 1791)

A small trochid with a thick grey/black shell and an almost

circular opening. The 2-centimetres-high shell has strong spiral

ridges crossed by grooves giving the surface a netted appearance.

Often seen under intertidal rocks.

Lunella coronata (Gmelin, 1791) ‘Turban shell’

A dome-shaped shell very variable in colour and about 4

centimetres in size that is almost flat-topped. The large aperture

whorl has prominent blunt nodules. The species has a calcareous

operculum. Found under intertidal rocks.

Echinolittorina arabica (El Assal, 1990)

A small species up to 1 centimetre in height that has a rounded

shell with a sharply pointed spire. Often found in large numbers in

rock crevices in the littoral fringe. It appears to be more common in

the southern Arabian Gulf than on the East Coast.
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bristles. The residue is deposited as pellets of sand. One species,

the tiny Scopimera crabricauda, is extremely numerous and can

process almost the entire surface of a sandy beach between one

high tide and the next. 

The most striking ocypodid crabs are the fiddler crabs (Uca).

Several species occur in the UAE. Female fiddler crabs are

relatively inconspicuous, spending much of their time peacefully

processing sand. Males, in contrast, are positively flamboyant.

One claw is used in feeding, and is very similar to the claws of

females. The other is greatly enlarged and often brightly coloured.

This is waved vigorously to attract females or deter other males.

If the deterrent does not work, the claw becomes a weapon in

the subsequent joust.

Xanthoid Crabs (Xanthoidea)

The superfamily Xanthoidea comprises several closely-related

families. The Trapeziidae live exclusively in branching corals.

Small, but often brightly coloured, they have needle-sharp claws,

which may be as large as the rest of the crab’s body. These are

used in combat against other members of the species –

trapeziids are aggressively territorial – and in defending their coral

host against predators. The only species recorded from the UAE is

Tetralia glaberrima.

The remaining xanthoids are mainly carnivores, often robust

and slow-moving, with one claw specialised as a powerful crusher,

adapted to deal with hard prey such as molluscs or other crabs.

Within the superfamily the family Pilumnidae includes small and

inconspicuous species such as the hairy Pilumnus vespertilio, as

well as the purple and white Eurycarcinus orientalis, common in

mangrove lagoons. Largest of the xanthoids is Carpilius convexus

(family Carpiliidae), which can reach 14 centimetres in breadth.

Carpilius occasionally appears in souqs, although it is not rated

highly as food (Guinot 1966).

Many other species are found in the UAE. Spider or decorator

crabs (family Majidae) camouflage themselves by attaching weed,

sponges or shells to velcro-like bristles on their carapace: in some

species attached weed also serves as a travelling larder. The sponge

crab Dromidia unidentata trims a sheet of sponge to fit its carapace,

holding it in position with its diminutive last pair of legs. The

Leucosiidae are poorly known. Several species occur in the UAE,

although only three have been identified. Philyra scabriuscula occurs

low on sandy beaches, and Ebalia sagittifera and Pseudophilyra

blanfordi in mangroves. The only member of the family Calappidae

recorded from the UAE is Matuta lunaris, a strange-looking

animal whose walking legs are paddle-like, for swimming and for

digging into sand.

CRAB RELATIVES (ANOMURA)

Related to the true crabs (Brachyura) are the Anomura, a mixed

group that includes hermit crabs, porcelain crabs and others. Hermit

crabs often have impressive claws but, unlike true crabs, their

abdomen is soft. They protect themselves by occupying snail shells. 

Like other crustaceans, hermits increase in size stepwise, after

moulting. Whenever a hermit increases in size, it must not only

cope with the hazards of moulting, but also find a snail shell to

match. Much time is spent squabbling over shells, generally in

short supply.

The commonest hermit species in the UAE is the small Diogenes

avarus, often aggregating in large numbers in mangroves.

Clibanarius longitarsus, also found in mangroves, grows to a few

centimetres in length and is often found in Terebralia shells.

Largest is Dardanus tinctor, a subtidal species that is occasionally

caught in fish traps. 

Porcelain crabs are easily overlooked. Petrolisthes rufescens, red

in colour and with the glossy surface that gives their common

name, is found in mangrove mud. Its mouthparts carry long

flexible bristles, and it feeds by wafting these to and fro in the

water to sieve out fine particles.

Finally, the mole crab Emerita holthuisi, lives in sandy beaches. 

It is rarely seen on the surface, but moultskins may be common

on the strandline.
Peter Hogarth and Mark Beech
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Eurycarcinus orientalis is commonly found in mangrove lagoons.

Fiddler crab Uca sp.

M O L L U S C S  ( P H Y L U M M O L L U S CA )

Chiton Acanthopleura vaillantii

Euchelus asper



Planaxis sulcatus (Born, 1780) ‘False winkle’

The strong shell is up to 3 centimetres tall with shallow

grooves between the whorls. It often has a series of

black-brown and white stripes running obliquely

down the shell. Very common in the upper eulittoral

subzone of all the UAE’s rocky shores.

Osilinus kotschyi (Philippi, 1849)

This 2-centimetres-high trochid mollusc has a shell whose base is

only slightly less wide than the shell is tall. The shell whorls are

stepped. A common inhabitant of the lower eulittoral zone of

rocky shores and of shallow subtidal rocky platforms.

Nerita textilis Gmelin, 1791

Neritid species such as this have the entrance

shell whorl characteristically dominant in

size and the spire depressed. 

The 2–3 centimetre-long shell has a

smooth domed appearance and a flaring

aperture with a half-moon shaped calcareous

operculum. Shell colour is very variable, with black

and white bands often present. Common in the upper eulittoral

zone of East Coast rocky shores but rarely seen in the Arabian Gulf.

Another Nerita species (N. albicilla Linnaeus, 1758), is common

in the same habitat. 

Cerithium caeruleum Sowerby, 1855

A thick-shelled species 3–4 centimetres long with prominent

nodules at the periphery of the shell whorls. This cerithid usually

is blue-brown in colour and is common from mid-tide level

downwards on rocky shores as well as in the shallow subtidal.

Another species in the genus, C. scabridum (Philippi, 1848) is

smaller with a more elongated shape and occurs more frequently

on sand and muddy-sand between rocks and on open sediment.

Cerithidea cingulata (Gmelin, 1791) ‘Mud snail or Mud-creeper’

A small thick-shelled elongated gastropod, growing to a

maximum length of 3–4 centimetres. The dark-brown shell of an

adult usually has more than eight flattened whorls that are not

separated by a wide groove thus giving it the appearance of a spire.

Often two secondary black grooves spiral around the whorls.

Sometimes occurs in large numbers on mudflats. 

Terebralia palustris (Linnaeus, 1767) ‘Mud-creeper’

A thick-shelled snail with a long multi-whorled spire which

can grow to over 10 centimetres in length. Each whorl is

distinctly ribbed and has three secondary spiral grooves.

Generally found in muddy intertidal habitats,

particularly amongst mangroves. Formerly a major

food source for inhabitants of both coasts of the

UAE, but now found only in mangroves at Khor

Kalba and in the tidal storm-drain channel at the

Oceanic Hotel at Khor Fakkan.

Hexaplex kuesterianus (Tapparone-Canefri, 1875)

A carnivorous light-brown muricid species ornamented with

prominent nodules and with a short spire. The outer part of the

aperture is strongly toothed. The species, which can reach a length

of 8 centimetres, is common under rocks in the lower eulittoral

subzone. Formerly exploited extensively by man, with large

middens on the coast and many offshore islands, dating from the

Late Stone Age (Arabian Neolithic) period until recent times.

Sea Slugs (Subclass Opisthobranchia)

A soft-bodied gastropod group that have tended to lose their

shells although some have retained an external shell or a small

internal shell. The group is not well represented in the UAE. 

Hypselodoris infucata (Ruppell & Leuckart, 1830)

This is one of the few true shell-less carnivorous sea slugs to be

seen in the southern Arabian Gulf. It is about 4 centimetres long

and has a semi-translucent body covered with blue and yellow

spots. The white red-edged gills are in a tuft towards the rear end

of the body and the pair of tentacles (rhinophores) on the head

are red. This species may prey on sponges as it has nearly always

been found on sponges under rock slabs and boulders in the

lower eulittoral and sublittoral fringe.

Chromodoris spp., Glossodoris sp.

Variously coloured forms of these genera have been seen in close

proximity to hydroids on shallow coral reefs although they have

not yet been identified to species level.

Snails and Slugs (Subclass Pulmonata)

This group contains the familiar land-dwelling and air-breathing

snails and slugs (see chapter on Land Snails). In those few species

that live in the intertidal zone, the mantle cavity acts as a lung.

Onchidium peronii Cuvier, 1805

An oval tough-skinned drab grey humped

species up to 10 centimetres in length

with short dorsal protuberances

(tubercles) all over the upper surface.

The foot on the underside is

usually of a lighter colour. They

usually remain inactive in

crevices and under rocks during

the day in the littoral fringe / upper

eulittoral zone and emerge at night during low tide to graze on

algal films covering rocks.

BIVALVES (CLASS BIVALVIA)  (= LAMELLIBRANCHIA)

This class is characterised by all its members possessing paired

hinged shell valves. Most species are buried in sediments but

others are attached to rock and a few bore into soft rock.

Acar plicata (Dillwyn, 1817)

A species with thick yellow-orange shell valves up to 3

centimetres in length and with a roughly rectangular outline. The

valves are coarsely sculptured on the outside with radiating and

transverse grooves giving the surface a netted appearance.

Commonly seen attached by strong threads (byssal threads) to

the undersides of rock slabs and boulders in the lower eulittoral

subzone and to dead coral and rocks in the shallow subtidal.

Brachidontes variabilis (Krauss, 1848) ‘Mussel’

These mussels have purple-black shell valves that are elongated

and fan out from the hinge area (umbo). Reaches a length of little

more than 3 centimetres and is firmly attached by byssal threads

to upper eulittoral rock, sometimes forming a distinct band on

sheltered near-vertical rock faces on the Arabian Gulf coast. 

It can also occur in large beds on rock in sheltered current-swept

situations (e.g. on Hail Shoal).

Lithophaga robusta Lamy, 1919 ‘Rock eater’

The elongated thin curved light-brown lightly-etched shell valves

of this species (up to 10 centimetres in length) have their

umbones at one end. They live in cavities within soft calcareous

rock that they have excavated by means of an acid secretion.

They have become common in recent years within dead coral on

the reefs of the southern Arabian Gulf. 

Pinctada radiata Leach, 1814 ‘Rayed pearl oyster’

This pearl oyster has a long straight hinge line that is equal to the

length of the shell valves. The roughly quadrangular valves have a

mother-of-pearl interior and can be up to 7 centimetres in length.

The exterior of the variably coloured valves can have radiating

bands of ‘flaky’ spines corresponding to the obvious laminations

of the shell. Occurs commonly in the southern Arabian Gulf

attached to rock from the sublittoral fringe downwards. A related

species, P. margaritifera (Linnaeus, 1758), is also present but is

larger with the hinge margin shorter than the diameter. The interior

of the shell valves of this species also have a distinctive narrow

black margin accounting for its common name of ‘black-lipped

oyster’. Formerly heavily exploited by man, both for food and for

the pearls found within, the local pearling industry came to an

end shortly after the Second World War.

Pinna muricata Linnaeus, 1758 ‘Pen shell’

A distinctive large thin-shelled light brown species with shell

valves shaped like isosceles triangles that grows to 30

centimetres in length. The valves are lightly ribbed externally

with the ribs radiating from the umbones that are at the extreme

anterior end. The pen shell is usually found subtidally, partially

buried vertically in the soft sediment of seagrass beds.
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Echinolittorina arabica

Sea slug Hypselodoris infucata with eggsOsilinus kotschyi 

Trapezium sublaevigatum



A relatively poorly-known group of sessile colonial invertebrates

whose colonies are built of box-shaped or tubular, sometimes

calcified, units each containing a ‘zooid’ with a ring of tentacles

(lophophore) and a U-shaped gut. 

Zoobotryon pellicidum Ehrenberg, 1831

A giant among bryozoans, growing as branching white translucent

flexible algal-like bushes up to 50 centimetres in length. A common

fouling organism of sheltered marina pontoons, particularly in the

Arabian Gulf. 

Celleporaria cf pigmentaria (Waters, 1909)

An easily recognised species that forms thick calcareous crusts

on dead coral. The colonies are dark blue-mauve in colour with

contrasting white blotches scattered over the surface.

Schizoporella errata (Waters, 1878)

When mature, the brown-orange colonies of this subtidal species

form upright branching hard but brittle foliaceous growths that may

form into cups. A common member of the fouling community on

pontoons, buoys and mooring ropes in the southern Arabian Gulf.
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Saccostrea cuccullata (Born, 1778) ‘Hooded oyster’

This purple-black oyster grows to 6 centimetres in length and is

very variable in form, with the curved lower valve having a large

area of attachment to the hard substratum. The margins of the

valves are fluted, the folds of the flat upper valve fitting between

the folds of the lower valve when closed. Abundant in the upper

eulittoral zone of rocky shores of the East Coast where they

sometimes form a distinct band on the shore. Also found on the

breathing roots and trunks of mangrove trees and on pier piles.

Spondylus marisrubri Röding, 1798 ‘Spiny or Thorny oyster’

This oyster has heavy discoid red shells up to 8 centimetres in

length. The lower valve is cemented over a large area to the

substratum and the upper valve has thorny/scaly ridges radiating

out from the umbo. Often seen firmly attached to subtidal rock

and coral all around the UAE. Formerly exploited for food, with

shells found on archaeological sites throughout the country.

Chama reflexa Reeve, 1846 ‘Jewel box’

The thick shells are circular to oval in shape

and grow to a maximum size of about 6

centimetres. The lower bowl-shaped valve is

firmly cemented to the substratum and the

upper flatter valve is covered with radiating

rows of flattened spines that become worn as

the animal gets older. The pinkish-tinged

shell occurs subtidally attached to the sides

and undersides of rocks. 

Circenita callipyga (Born, 1778) ‘Venus clam’

This venus clam has a strong, slightly

elongated oval shell that can reach 5

centimetres in length. The valves have obvious

growth lines and have extremely variable

colour patterning on the surface, including

zig-zag brown or purple lines. Abundant in

shallow subtidal sands throughout the UAE.

Gastrochaena gigantea Deshayes, 1830 ‘Flask shell’

A relatively thin-shelled species with elongated valves that reach

4 centimetres in length. Lives in a flask-shaped cavity that it has

excavated, primarily by chemical dissolution, in subtidal

calcareous rocks and dead coral. Has become more common on

coral reefs in the southern Arabian Gulf since the recent demise

of the corals as a result of high seawater temperatures.

CEPHALOPODS (CLASS CEPHALOPODA)

This is an advanced group of molluscs with large eyes and a

complex nervous system that includes the cuttlefish, squids and

octopuses. They are bilaterally symmetrical with a well-developed

head bearing tentacles used for catching their prey. Males and

females often go through a mating ritual. 

Sepia pharaonis Ehrenberg, 1831 ‘Cuttlefish’

The species when fully grown has a body length of approximately

40 centimetres and has ten sucker-bearing arms, two being much

longer and more mobile than the rest. The dorso-ventrally flattened

body is broad and has ‘fins’ running the full length of the body on

either side. They have a lightweight internal calcareous ‘cuttlebone’

that gives skeletal support as well as having a buoyancy function.

The species is capable of rapid colour change and is often found

over sand and seagrass beds in the southern Arabian Gulf. Females

usually lay their translucent eggs in bunches under rocks.

The lightweight cuttlebones are often washed up on the shore

after the animal has died. The presence of cuttlebones on some

Late Islamic archaeological sites indicates that they were formerly

exploited by man.
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LEFT: Hooded oyster Saccostrea cuccullata

BELOW: Eggs of cuttlefish Sepia pharaonis 

S E A  M ATS  ( P H Y L U M B RYOZ OA )

Translucent white branches of the bryozoan Zoobotryon pellicidum



STARFISHES (CLASS ASTEROIDEA)  

Starfishes usually have five arms (but sometimes more) radiating

from a central body which is not always clearly delineated from

the arms. The mouth and the locomotory tube feet are situated

on the underside of the starfish and the anus, if present, on the

upward-facing side of the body.

Linckia multifora (Lamarck, 1816)

A distinctive starfish, often with more or less than five arms, that

can reach a diameter of 15 centimetres. It quite often discards an

arm and can regrow another complement

of arms and is therefore frequently of an

irregular shape. It often has a mottled

colouring of cream, pink and blue and is

usually found on subtidal rocks and coral

reefs. A related larger species Linckia

laevigata (Linnaeus, 1758), with a uniformly

blue colouration, is sometimes present. 

Asterina burtoni Gray, 1840 

This small multi-coloured starfish with short

blunt arms rarely reaches a diameter of

more than 5 centimetres. Common under

rock slabs and boulders in the lower eulittoral

zone all around the UAE.

Culcita schmideliana (Retzius, 1805)

‘Cushion star’

This cushion star has a distinctive pentagonal

shape and a deep body and can reach 15

centimetres in diameter. The upper surface

is variously patterned and usually has an

orange-red background colour. Preys on hard and soft corals and is

also said to feed on sponges. It is only seen along the East Coast.

Acanthaster planci (Linnaeus, 1758) ‘Crown-of-thorns’

An unmistakable multi-armed large starfish (up to 50 centimetres

in diameter) with long sharp spines on the upper surface of the

broad body and relatively short arms. A voracious feeder on hard

corals and can sometimes reach plague proportions. This red-

blue-purple starfish, nocturnal in habit, occurs primarily on the

East Coast where healthy hard corals are plentiful. 
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One of the most striking features of this phylum is the five-rayed

symmetry of the adult body. Another feature of this group is the

presence of a skeleton of calcareous plates (ossicles) beneath the

skin that in some cases can fuse together to form a rigid shell

(test). A third unique feature possessed by the phylum is an

internal water vascular system that is continuous with contractile

‘tube feet’ that project through the body wall and help with

movement and, in some cases, the feeding of the animals.

FEATHER STARS (CLASS CRINOIDEA)  

Although members of this group basically have five plated arms

arising from a central plated body, these are usually branched near

their base, resulting in multi-armed organisms. Each of the arms is

fringed with side-branches known as pinnules. As adults the

shallow-water crinoids anchor themselves to hard substrata by

jointed appendages known as cirri in an ‘upside-down’ position,

with both their mouth and anus facing upwards. Tube feet

projecting from the upward-facing side of the arms trap food from

the water and pass it down grooves in the arms into the mouth.

Stephanometra indica (Smith, 1876)

Unusually amongst crinoids, this colourful multi-armed species

often sits with its arms extended in a feeding position on the

tops of subtidal rocky outcrops during daylight hours. Abundant

at East Coast sites such as ‘Martini Rock’ but rarely, if ever, seen

in the coastal waters of the Arabian Gulf.
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Feather star Stephanometra indica

ABOVE: Cushion star Culcita schmideliana  BELOW: Crown-of-thorns starfish Acanthaster planci



SEA URCHINS (CLASS ECHINOIDEA)  

An easily recognised class with a test of abutting calcareous plates

often bearing obvious spines and with no arms. They have a five-

rayed symmetry with a tendency in some to bilateral symmetry

although the original radial symmetry is still apparent. The mouth is

on the underside of the body and the anus on the upper surface.

Diadema setosum (Leske, 1778) ‘Long-spined urchin’

Black-coloured species easily distinguished from other sea urchins

because of its very long needle-like spines and a reddish ring

around the anus. Common in the sublittoral fringe around sheltered

rocky coastlines of the UAE, where it grazes on algal films. It is also

common on Porites-dominated coral reefs but is less common in

Acropora thickets where its long spines interfere with its movements. 

Echinometra mathaei (de Blainville, 1825)

Another usually black species with short spines less than half the

diameter of the oval test. Occurs subtidally in large numbers in

the southern Arabian Gulf where its algal grazing activities are

causing major erosion of dead coral.

SEA CUCUMBERS (CLASS HOLOTHUROIDEA)  

Cucumber-shaped echinoderms without arms whose secondary

bilateral symmetry obscures the basic radial symmetry and

whose skeleton is frequently reduced to scattered calcareous

plates or spicules embedded in the leathery body wall. They

generally lie on their side with the mouth at one end and

the anus at the other. The mouth is surrounded by food-

gathering tentacles that are modified tube feet.

Pearsonothuria (= Bohadschia) graeffei (Semper, 1868) 

Distinctive elongated sea cucumber up to 40 centimetres in

length with a cream-coloured body mottled with brown

patches and covered with small black spots and occasional

transverse black lines. The leaf-shaped feeding tentacles are black

with a white margin. Seen occasionally on coral reefs in the

southern Arabian Gulf and at East Coast sites.

Thelenota ananas (Jaeger, 1833)

An unmistakable reddish-brown species squarish in cross-section

and sometimes over 50 centimetres in length. The body surface

is covered with irregularly shaped large papillae. It is sometimes

seen along with large coils of its faeces on sandy patches

amongst the shallow coral reefs of the southern Arabian Gulf.

Holothuria (Halodeima) atra (Jaeger, 1833) 

An elongated cylindrical uniformly black or dark brown body is

characteristic of this sea cucumber that is up to 50 centimetres in

length. The black body is often almost completely covered by

sand grains adhering to the body surface. It occurs in seagrass

beds and on open sand and is the most commonly encountered

holothurian in the UAE. 
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BRITTLESTARS (CLASS OPHIUROIDEA )

Brittlestars have a disc-like body with five long thin flexible,

sometimes spiny, arms that are used for movement. They are

very common on all substrata but are rarely obvious.

Ophiothrix savignyi (Müller & Troschel, 1842) 

Small brittlestar with a disc diameter of about 1 centimetre and

with prominent translucent arm spines. Each arm usually has two

dark lines running along it on the dorsal side. Very common on

subtidal rock, coral reefs and artificial structures.

Ophiactis savignyi (Müller & Troschel, 1842)

A larger, less common, species than Ophiothrix savignyi, usually

with six rather than five arms and obvious plates on the central

disc. It has a variegated green-white or brown-white

colour pattern. Occurs on most types of subtidal

hard substrates and is often associated

with large sponges.

Ophiothela venusta (de Loriol, 1900)

This five-armed species is very brightly coloured often with orange

and white bands or orange white and black bands around the arms.

Similar bright colouring occurs on the large disc. Not common,

but invariably found with its arms wrapped around the branches

of gorgonian sea fans.

Macrophiothrix elongata H.L. Clark, 1938

A giant, usually green, brittlestar with a disc diameter of up to

3 centimetres and with arms approximately 20 times longer than

this. The arms have a pale median line with two darker lines on

either side. Rarely seen out in the open, preferring to remain

hidden under subtidal rocks and amongst corals with just its

arms protruding.
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LEFT: Brittlestars on sponge RIGHT: A group of sea urchins Diadema setosum grazing amongst coral

ABOVE: Brittlestar Ophiothrix savignyi 
BELOW: Brittlestars Ophiothela venusta

Pearsonothuria graeffei
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CLOCKWISE FROM TOP LEFT:

Fouling sponges, barnacles
and ascidians

Didemnum sp.

Didemnum sp. and
barnacles

Fouling ascidians on buoy

Anoxic: devoid of oxygen.

Apex: tip of an elongate cell, filament or 
structure.

Artisan: local person skilled in a particular 
craft (e.g. fishing).

Assemblage: grouping of organisms together in a 
particular environment that do not 
necessarily interact with each other.

Benthos: those organisms living in or on the 
seabed.

Benthic: associated with the seabed.

Bioclastic sediment composed of fragments of
sediment: skeletal material.

Biogenic: produced by the action of living 
organisms.

Biota: plant and animal life of a particular 
location.

Calcareous: containing calcium carbonate.

Calcified: encrusted or impregnated with 
calcium carbonate.

Chloroplast: part of a cell containing the green 
pigment chlorophyll. Term applied 
regardless of whatever auxiliary 
pigments are also present. 

Community: group of organisms occurring in a 
particular environment and interacting 
with each other.

Corallines: hard and calcareous red algae.

Crustose: crust-like.

Detritus: fragmented/particulate organic matter
derived from the decomposition of 
plant and animal life.

Epibenthic: living on the surface of the seabed.

Epiphytic: growing on the surface of a living 
plant but not parasitic. 

Eulittoral: main part of the littoral zone that is 
exposed on every tide.

Filament: cells united or arranged in one or 
more rows to form a chain or thread.

Foraminiferan sediment containing a high percentage
sediment:  of calcareous shells of a mainly 

microscopic group of animals.

Frond: leaf-like or erect portion of a thallus.

High-energy a shore often subjected to
shore: considerable wave action.

Holocene: most recent geological epoch from 
about 10,000 years ago.  

Hypersaline: having a salt content well above that 
of normal sea water.

Infauna: animals that live within the seabed.

Intertidal: area of the shore between the highest 
and lowest tides.

Invertebrate: animal without a backbone.

Ligulate: tongue-shaped; strap-like and short.

Lithification: process that produces rock from 
sediment deposits.

Littoral: area of the shore that is alternately 
exposed to air and wetted by 
submersion, splash or spray. 

Littoral fringe: upper part of the littoral zone covered 
by sea only during spring tides.

Macroscopic: visible to the naked eye.

Microscopic: so small that some type of magnifying
equipment is needed in order to see it.

Node: the junction between two adjacent cells
of a filament. The constriction of a 
regularly constricted thallus or the 
constriction between articulations in 
articulated coralline algae and almost 
all red algae.

Oolith: small spherical or elliptical structure,
usually calcareous in nature.

Opportunistic organism adapted to occupy transient 

species: environments.

Phycocyanin: blue pigment of all blue-green algae, 
red algae and various other algae. 

Phycoerythrin: red pigment of some blue-green algae 
and a few other algae.

Pleistocene: geological epoch lasting from about 1.6 
million years ago to 10,000 years ago.

Propagule: multicellular vegetative reproduction 
structure.

Rhizoid: single-celled or filamentous attachment
organ.

Sessile: permanently attached to a substratum.

Spring tide: tide of maximum range occurring at or
just after new moon and full moon.

Stipe: a stem-like region below a frond of a 
seaweed.

Sublittoral: zone that is normally permanently 
submerged and exposed to air only at 
its upper limit by the lowest spring tides.

Sublittoral upper part of the sublittoral zone 
fringe: which is uncovered by the lowest 

spring tides.

Substratum: natural or artificial material available 
for colonisation by plants and animals.

Subtidal: below the mark of the lowest tides.

Suspension an organism that feeds on 
feeder: particulate organic matter suspended 

in the water column.

Thallus: body of simple plants not 
differentiated into a true root, stem, 
leaf or leaves. 

Vegetative   reproduction by asexual means such
reproduction: as budding.

Regarded as invertebrates since they lack a true backbone although

they have several chordate characteristics in some stage of their

life history. Chordate characteristics include possession of a skeletal

rod (notochord) lying immediately beneath a dorsal tubular nerve

cord, both of which extend behind the anus as a tail. They also

have a pharynx perforated by gill slits. Tunicates usually possess

a tadpole-like larval stage with a notochord in the tail. 

SEA SQUIRTS (CLASS ASCIDIACEA)  

Adult sea squirts are solitary or colonial organisms usually living

attached to hard substrata. Nearly all ascidians are filter-feeders that

draw in water through a body opening known as an inhalent

siphon into an elaborate basket-like structure where food particles

in the water are snared on mucus and passed into the gut. The

filtered water is then expelled from the body through another

siphon. In colonial tunicates the numerous small individuals are

usually embedded in a common matrix.

Phallusia nigra (Savigny, 1816)

Elongate purple-black solitary individual up to 

5 centimetres long attached to the substratum on its

left-hand side. Common throughout the UAE

under rock slabs and boulders in the

lower eulittoral subzone and on subtidal

rocks. Also found in

abundance as part of the

fouling community

on pier piles and

pontoons.

Didemnum spp.

Colonial species that form thin encrusting sheets that are often

blue, yellow, red or pink in colour. It is possible that the different

colour forms belong to different species but the taxonomy of this

genus is confused. Common on the undersides of rock slabs and

boulders in the lower eulittoral subzone and is one of the early

colonisers of dead coral. It is also a frequent member of the fouling

community on pier piles, mooring ropes and the undersides of

pontoons. A less common related species, Didemnum perlucidum

F. Monniot, 1983, is pearly white in colour. 

Botryllus spp.

Several species (as yet unidentified) of this colonial genus occur

in the UAE. The thick ‘gelatinous’ colonies are often brightly

coloured and individual zooids can usually be seen in circular or

elongated groupings around common channels leading to

exhalent openings. Common in many subtidal habitats, including

seagrass beds, but occur most frequently on hard substrates in

dimly-lit areas such as the undersides of pontoons.

Polycarpa sp. 

Large solitary species whose body surface, apart from its inhalent

and exhalent siphons, is completely obscured by growths of other

organisms. A cryptic yet fairly common member of fouling

communities in harbours and marinas. 

David George
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ABOVE: Botryllus sp.
BELOW: Didemnum sp.

T U N I CAT E S  ( P H Y L U M C H O R DATA )
SUBPHYLUM UROCHORDATA

G L O S SA RY



The UAE is home to seven native species of land snails representing

five pulmonate families, as well as at least six introduced species,

including a slug. All of the native land snails are found primarily

or exclusively in or near the mountain regions of the UAE, i.e. the

Hajar Mountains of the eastern UAE and their northern continuation

into the geologically and geographically distinctive mountains of

the Ru’us al-Jibal range in the Musandam region of the UAE and

Oman (Feulner and Green 2003).

Most of the native land snails are small and inconspicuous and

little is known in detail about their life history or physiology.

Generally speaking, they exploit microhabitats such as shallow

soil among plant roots or in rock crevices. As a result, they are

seldom encountered alive, although their shells may be common

locally in soil and as flotsam. When not active, they typically seal

the aperture of their shells with a thin plug of mucus. In this way

they can also aestivate to survive prolonged periods of drought.

The introduced species so far recognised in the UAE are also

relatively inconspicuous, although two of them may become

sufficiently numerous at individual sites as to attract attention. 
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LAND SNAILS
MOST MOLLUSCS ARE MARINE ORGANISMS, but a few groups of gastropod molluscs (snails and slugs) have adapted very
successfully to freshwater and terrestrial life. Tens of thousands of species of land snails exist today worldwide.
Among other adaptations, they have exchanged gills for lungs, and for this reason they are called pulmonates.
They are more numerous and more diverse in moist or humid environments, but even the arid Arabian Peninsula
supports somewhat more than 70 species, although most of these are concentrated in the relatively wet regions
of south-western Arabia and Dhofar (Neubert 1998).
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N AT I V E S P E C I E S
The bullet-shaped Zootecus insularis and the tiny, teardrop-shaped

Pupoides coenopictus are the two most common native snails.

Both are widespread and locally abundant throughout the

mountains of the UAE. They are also widespread within the

Eremic Zone (also called the Saharo-Sindian faunal region), the

arid or semi-arid biogeographic region that stretches from North

Africa to north-western India. In the UAE, the two species

regularly occur together in the wild (except that Z. insularis is

generally rare in the Ru’us al-Jibal) and their shells are typically

found weathering out of silty soil among rocks and vegetation on

mountain slopes, in silty patches beside wadis or on gravel plains

or terraces. If Z. insularis is observed, inspection more often than

not reveals P. coenopictus nearby, although because of its small

size (ca. 5 millimetres) the latter generally escapes casual notice.

Live snails can sometimes be found in the soil under vegetation.

Both species are also present in traditional agricultural areas as

well as, today, in landscaped urban and suburban areas, at least in

the Northern Emirates. Z. insularis inhabits both lawns and gardens.

P. coenopictus is rare in lawns but common under stones in gardens.

The turban-shaped Xeropicta mesopotamica, up to 14 millimetres

in diameter, is limited to agricultural settings in and adjacent to

the mountains, where it has been found at elevations up to ca. 900

metres. As its name suggests, it is common in the Tigris-Euphrates

basin, where it is considered to originate.

ABOVE: The shells of Zootecus insularis are common in silt and flotsam in
the Hajar Mountains. Adults are ca. 12–14 millimetres long.
BELOW: These living Zootecus insularis adults and juveniles were found in
shallow soil in the shelter of a tussock of grass (Cymbopogon sp.).
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PLATE 1. Native UAE land snails: FIGURE 1: Pupoides coenopictus, H=4.1 mm, x10 FIGURE 2: Gibbulinopsis signata, H = 3.9 mm, x10 FIGURE 3: Granaria
persica, H=6.05 mm, x10 FIGURE 4: Zootecus insularis, H=10.7 mm, x5 FIGURE 5: Mordania omanensis, H=23.9 mm x3 FIGURE 6: Pseudonapaeus
jousseaumi, H=12.1 mm, x5 FIGURE 7: Xeropicta mesopotamica, D=8.75 mm x5

PLATE 2. Some introduced land snail species present in the UAE: FIGURE 8: the slug Laevicaulis alte  FIGURE 9: Calcisuccinea luteola, H = 10.4 mm, x5
FIGURE 10: Allopeas gracilis, H=7.7 mm, x10 FIGURE 11: Polygyra cereolus, D=3.7 mm, x10 FIGURE 12: Macrochlamys indica, D=19 mm x3
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A number of additional terrestrial mollusc species have been

introduced by extensive public and private landscaping and

agricultural activities using imported plants, soil and fertiliser.

The most common among these are the now-cosmopolitan

Allopeas gracilis, the flat African slug Laevicaulis alte and the disc-

shaped Florida native Polygyra cereolus. The latter two species are

present in pest proportions in some lawn and garden environments.

A record size L. alte (ca. 90 millimetres) was recovered from the

nostril of a racehorse in Abu Dhabi, having been accidentally

inhaled with a morning meal of fresh alfalfa from a well-watered

fodder farm.The slender A. gracilis has been considered

to have its origin in the New World tropics, but if so, its

presence in pre-Columbian archaeological contexts at the site

of Kush (ca. 400–1300 AD) near Ra’s al-Khaimah requires an

explanation other than human introduction.

Also recognised to date are the large, glossy Indian garden snail

Macrochlamys indica, a scoop-shaped Succineid provisionally

identified as Calcisuccinea luteola floridana (another Florida native),

and a still unidentified turban-shaped Hygromiid. These three

are believed to represent first reports for Arabia. The continued

‘greening’ of the UAE makes it likely that

additional species of land molluscs are also present,

in discrete environments, and that more will be

introduced in the future.

Gary Feulner, Eike Neubert and Stephen Green
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I N T R O D U C E D S P E C I E S

The tiny Granaria persica and Gibbulinopsis signata (ca. 4–6

millimetres) and the relatively large Mordania omanensis (up to

20 millimetres) are restricted to higher elevations in the

mountains of the Ru’us al-Jibal, where they are considered

relicts of more widespread populations that existed in an earlier,

more hospitable climate. G. persica is also found in south-eastern

Iran and G. signata is known from eastern Turkey, Iran and

Central Asia.

M. omanensis is the UAE’s largest native land snail. It is also

found at higher elevations in the Jebel Akhdar region of Oman

and the Jebel Bani Jaber south of Muscat, but it has so far not

been found in the intervening Hajar Mountains. Live, active

specimens were found in the Ru’us al-Jibal in the UAE in crevices

in a steep, north-facing limestone cliff, a few days after moderate

rain. The only other representative of the genus Mordania is

found in the mountains of north-western Iran.

Pseudonapaeus jousseaumei resembles a striped version of 

Z. insularis. It is present in small numbers at higher elevations in

the Hajar Mountains of the UAE, and at lower elevations in some

traditional mountain plantations. It is more common to the south,

in Oman, in both the Hajar Mountains and the Jebel Akhdar, but

it is absent to the north, in the Ru’us al-Jibal. That absence is

anomalous since its closest evolutionary relatives are found in

Iran and Central Asia.

ABOVE: Mordania omanensis, the UAE's largest native land snail, afoot in
the laboratory.
RIGHT: Mordania omanensis in its natural habitat among rocky cliffs.
BELOW RIGHT: The distinctively striped Pseudonapaeus jousseaumei, seen
here in the Jebel Akhdar of Oman.

All of the native land snails of the UAE have their closest

evolutionary relationships either in the Eremic Zone (in the case

of the widespread Z. insularis and P. coenopictus) or in the

neighbouring Mesopotamian or Iranian regions of the Palaearctic

or Old World Temperate Zone (in the case of all other species)

(Neubert 1998). No native species are traceable to west Arabian,

African or tropical or subtropical Oriental origins, despite the

existence of well-developed land snail faunas in all of those areas.

The study of land snails reinforces the general conclusion,

drawn from studies of various other taxonomic groups (e.g. plants,

freshwater fish, non-migratory birds, and even butterflies), that

the mountain regions of the UAE and northern Oman constitute a

distinctive biogeographic province within the Arabian Peninsula,

having its closest affinity with the Iranian region of the Palaearctic

Zone. The present-day Arabian Gulf has therefore been of

relatively little importance as a long-term biogeographic barrier.

With the exception of a few species readily spread by human

activities, terrestrial molluscs disperse slowly, so the extent of the

geographic range of a taxon gives a general indication of its

evolutionary age. The widespread Z. insularis and P. coenopictus,

both of which are found throughout the entire Eremic Zone, are

therefore considered examples of relatively ‘old’ lineages that may

date from pre-Oligocene times, more than 40 million years ago.

The UAE’s other native species are considered most likely to have

invaded and/or arisen only after the onset of mountain-building

in Iran’s Zagros Mountains in the late Miocene, therefore probably

no more than about 5 million years ago (Neubert 1998).

CLOCKWISE FROM TOP RIGHT: Pupoides coenopictus,
Polygyra cereolus, Laevicaulis alte

A L E S S O N I N B I O G E O G R A P H Y



There is no agreement on common names for most of the reptile

species and although some locally used names may distinguish

species within the country, they may not be specific enough in an

Arabian context. Thus, the two species of Echis vipers are

generally known locally as the ‘carpet viper’ for E omanensis and

‘saw-scaled viper’ for Echis carinatus sochureki (Hornby 1996).

However, elsewhere all Echis species are known as saw-scaled

vipers (and all have saw-keeled lateral scales) or carpet vipers.

Many of the names in A Complete Guide to the Scientific and

Common Names of Reptiles and Amphibians of the World (Frank

and Ramus 1995) are misleading. The accompanying checklist

(page 360) attempts to standardise the common names for the

UAE species, using widely recognised names, names from Frank

and Ramus (1995) where appropriate, and by providing

alternative names elsewhere.

No nationally endemic species of reptile have been identified in

the UAE. This is not surprising as all the major habitat types are

also present in adjacent Oman and Saudi Arabia. However, some

of the mountain species are endemic to the northern Oman and

UAE mountains, and hence are categorised as regional endemics. 
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T E R R E S T R I A L R E P T I L E S
THE TERRESTRIAL REPTILES OF THE UAE COMPRISE the lizards, snakes and a single species of amphisbaenian or worm lizard.
There are no extant native crocodiles, tortoises or freshwater terrapins. Lizards, snakes and amphisbaenians are all
classified under the reptilian order Squamata, in the suborders Sauria, Serpentes and Amphisbaenia respectively.
Characterised by their dry, scaly skin, which protects them from drying out, and by their reliance on external
heat sources to maintain their body temperatures, reptiles are well-suited to hot and arid areas. In Arabia, reptiles
are a major component of the desert and mountain ecosystems and a total of at least 54 species of terrestrial
reptile are found in the UAE. So far, a comprehensive handbook covering all of the UAE reptiles in detail is not
available. The Handbook to Middle East Amphibians and Reptiles (Leviton et al. 1992) does not cover the species of
the mountains or Northern Emirates and gives little information on natural history. Useful general sources of
information are Wild about Reptiles (Jongbloed 2000) and Terrestrial Reptiles of Abu Dhabi (Baha El Din 1986).
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Lizards are probably the most familiar of all reptiles, and are

abundant in almost every UAE habitat from city to mountaintops.

A wide diversity of lizards from five families live in the Emirates.

Notwithstanding popular belief, none are poisonous. Most of the

UAE’s lizards are small, with the exception of the two species of

dhab or dhub (spiny-tailed agamid) and the desert monitor. Many

lizards shed their tails as part of their escape strategy from

predators, and their measurements are usually expressed as

‘snout to vent length’ or SVL, measured from the tip of the snout

to the opening of the cloaca. The most important guide to

identification is the key and annotated checklist to Arabian lizards

and amphisbaenians by Arnold (1986), and Arnold’s earlier study

of the ecology of the lowland lizards of the Northern Emirates

(Arnold 1984) remains the most detailed ecological study. 

CHISEL-TEETH LIZARDS (FAMILY AGAMIDAE)

The agamids are a diverse Old World family of diurnal lizards

with six species known from the UAE. They are supremely

adapted to the desert. The family gets its common name from its

specialised teeth which are not set in sockets, as in other lizards,

but are firmly fused to the teeth-bearing bones. In the vegetarian

dhubs, the teeth wear down with age, and the bone develops

sharp cutting edges. Most species can change colour as part of

their temperature regulation or behavioural repertoire.

The genus Phrynocephalus (toad-headed agamas) is a large genus

of mainly desert agamas found across Asia (Arnold 1999), with two

species in the UAE. The

Arabian toad-headed

agama Phrynocephalus

arabicus is a small

diurnal lizard of

sandy habitats.

They prefer

warmth and are

active in all but the

hottest hours of the

day. On cold winter

days they may remain

dormant. Highly adapted

to life in loose sand, they

have fringes of long scales to

keep the sand grains out of

their eyes, fringes on their

longest toe, and no external ear

opening. The head is short with a

deep forehead and snub nose. On hot
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GECKOS (FAMILY GEKKONIDAE)  

Geckos belong to one of the most diverse families of lizards.

While most other lizards are ground-dwellers and active during

the day, the majority of gecko species are nocturnal, some being

amongst the best climbers in the Animal Kingdom. They are the

best represented lizard family in the UAE, with 17 species

recorded. They have soft skin with small scales, including those

on the top of the head. The head is typically depressed, with

large eyes. The eyelids are fused together, forming a transparent

spectacle. As they cannot blink, geckos lick their eyes to clean

them. In the nocturnal species, the pupil contracts to a vertical

slit with a series of pin-holes in daylight to protect the sensitive

retina. In the dark, the slit opens wide to catch the maximum

amount of light. The semaphore geckos have vertically ellipsoidal

pupils which cannot contract to a slit. Many geckos are able to

produce calls, and indeed the name ‘gecko’ derives

onomatopoeically from the call of the south-east Asian tokay.  

Geckos have remarkable climbing skills, with house geckos

having no difficulty in ascending vertical walls, walking upside

down on the ceiling or even across panes of glass. The gecko toe-

pads do not use suction. Instead, each of the specialised scales,

called scansors, on the underside of the toes has up to 150,000

microscopic hair-like setae. Each of these branches at several levels,

giving rise to hundreds of saucer-shaped end plates. The total

surface area of these plates is enormous relative to the size of the

gecko. Blood-filled sinuses within the toes press the pads

firmly to every microscopic irregularity on the climbing

surface, ensuring a firm grip and allowing such a close

contact that intermolecular forces give the geckos

a toehold on even the most slippery of

surfaces (Autumn et al. 2000). Non-climbing

geckos, such as the sand geckos, lack scansors.

Two species of leaf-toed geckos of the genus

Asaccus found in the Hajar Mountains are particularly colourful.

The Musandam leaf-toed gecko Asaccus caudivolvulus was only

described as a separate species in 1994

(Arnold and Gardner 1994), and is endemic

to the Musandam region and the mountains

of the eastern UAE. Medium-sized and

slender, reaching 62 millimetres SVL, it has

a flattened head with a broad snout and

distinct neck. The toes each have a pair of

scansors which project well beyond the

claws so that the toes appear heart-shaped.

Strictly nocturnal, these geckos live in caves

and crevices in the mountain wadis. The

related, but smaller, Gallagher’s leaf-toed

gecko Asaccus gallagheri, has a more

widespread distribution from Musandam,

through the Hajar Mountains to the Hajar ash

Sharqi in central Oman and is also endemic to the region. It lacks

tubercles on the back, and is unusual in that the sexes are clearly

dimorphic. The males have bright golden-yellow tails while those

of the females are banded black and white. Both species glue their

single, hard-shelled and spherical egg to the rock deep in crevices

within caves and cliffs, often using traditional, communal laying

sites. In captivity they lay repeat clutches at intervals of three to

four weeks (Leptien 1996; Leptien et al. 1993; 1994; Vogel 1989).

Another climbing gecko found in the mountains is the common

fan-footed gecko Ptyodactylus hasselquistii. These are large and

long-legged with distinctive toes that have a fan-like arrangement

of scansors. Excellent climbers on cliffs, they can often be found

during the day in caves, deeply-shaded overhangs or ruined

buildings. They also glue their eggs to the rock in communal laying

sites in caves and, in common with the vast majority of gecko

species, lay a clutch of two. Fan-footed geckos usually live in groups

and several are often found sharing the same crevice. They may

be quite vocal, with males in particular calling to each other with

a series of chirrups.

The only other scansorial geckos in the UAE are the two

Hemidactylus species. The yellow-bellied house gecko Hemidactylus

flaviviridis is probably the most familiar as it lives in close proximity

with man. These are commonly

observed on walls and under the

eaves of buildings where they catch

insects attracted to electric lights.

During the day they live in

undisturbed corners

of buildings,

such as
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days they stand high on extended legs, and limit contact with the

sand by balancing on their fingertips and heels, using the tail as a

prop.  They are variable in colour with a pattern of black, white and

rufous markings and tend to match their background, with lizards

from pale coastal sands being much paler and less patterned than

those from red, inland sands. The underside of the tail has a black

tip, which becomes a highly visible signal when the tail is lifted and

curled. Toad-headed agamas can sink into the sand by rapidly

vibrating their bodies, a process sometimes called ‘shimmy burial’.

The spotted toad-headed agama Phrynocephalus maculatus is

slightly larger, less mottled and has distinct brown bars crossing the

body and tail. It prefers harder sandy surfaces and is one of the few

reptiles associated with sabkhas (Loughland and Cunningham 2002).

The Sinai agama Pseudotrapelus sinaitus is a colourful

lizard of the mountains and foothills. Males may be

completely sky-blue, or can have a blue head and

throat with a brown body. Females may lack blue,

but, like  juveniles, often have a red crescent-shaped

spot behind the axillae. The ear opening is large

and round. They do not display a gular sac. Fast

and agile climbers on rocks and shrubs, they often

adapt a ‘sit and wait’ strategy in hunting. The

somewhat similar yellow-spotted agama Trapelus

flavimaculatus is readily distinguished by its

heavier build, rougher scales and the presence of a gular sac which

is darkened and inflated as a threat display. The ear opening is

smaller and its dorsal margin is partially covered by pointed scales.

They too can develop blue colour on the back and head, though

this is mottled with cream scales, and the tail is orange. In the

summer these lizards often sit atop Acacia trees or prominent

rocks as a territorial display and to regulate temperature.

Largest of the agamas are the two species of spiny-tailed lizards

or dhubs. These archaic-looking reptiles (sometimes mistaken by

the credulous for small dinosaurs) are hardy vegetarians. A related

North African species can survive a year of fasting and takes a

month to digest a meal (Schleich et al. 1996). It was originally

thought that all UAE dhubs were the Egyptian spiny-tailed lizard

Uromastyx aegyptia microlepis, but recently a second species,

Leptien’s spiny-tailed lizard Uromastyx leptieni, has been

recognised from the northern part of the country

(Wilms and Böhme 2000). The juveniles are easy to

distinguish, with leptieni being an overall dark grey,

while aegyptia is lighter grey-brown with yellow

dorsal cross bars and spots. The adults are more

difficult to identify, but leptieni has coarser

scalation and enlarged flank scales. The range of

the two forms meets somewhere between

Sweihan and Jebel Ali. Spiny-tailed lizards live in

colonies and require firm sand, soil or soft rock in

which to dig their extensive and deep burrow

systems. They bask at the burrow entrance, and slowly

change colour from black to white and yellow as

they warm up. Once warm, they may take a

circular walk from the burrow, visiting

shrubs to browse. They are far more

active in the summer, with an activity

peak between 0700 and 1100 (Cunningham

2000a; 2000c). On cooler winter days

they remain inside the burrows. 
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ABOVE: Phrynocephalus arabicus half buried in the sand

RIGHT: The Sinai agama Pseudotrapelus sinaitus

BELOW: Pseudotrapelus flavimaculatus displaying

Gallagher’s leaf-toed gecko

Asaccus gallagheri

Uromastyx juveniles



The other species of semaphore gecko also signal with body

postures and their tails, but using different languages of gestures.

The bar-tailed semaphore gecko Pristurus celerrimus is larger,

reaching about 40 millimetres SVL and has a longer, barred tail. It

is found in the Hajar Mountains, and in the limestone mountains

of the Ru’us al-Jibal, where they are abundant, reaching the highest

altitudes (Bischoff 1989; Leptien 1993a). The least semaphore

gecko Pristurus minimus lives on the sand and gravel outwash

plains  and on the coastal plains of the eastern UAE. This

inconspicuous and tiny gecko (usually less than 27 millimetres

SVL) lives within clumps of vegetation and is easily missed. It

was discovered in the UAE in 1989 (Böhme and Leptien 1990).

There are three further species of ground-dwelling geckos in the

Emirates. The Baluch ground gecko Bunopus tuberculatus is an

abundant and widespread species of vegetated sandy plains and

coastal habitats (Leptien 1993b). They dig burrows in the sand,

but also hide under surface debris. They have rather short toes,

conspicuous tubercles on the back and flanks and a long barred

tail. A prominent dark stripe through the eye is seen on younger

specimens, but may fade with age. The banded ground gecko

Bunopus spatalurus hajarensis can be found in the mountains and

gravel outwash plains (Leptien and Zilger 1991a; 1991b). They

have prominent dark cross bars and tubercles arranged in six

continuous fine lines down the back. The tail is truncated. The

rough-tailed bowfoot gecko Cyrtopodion scabrum can be confused

with B. tuberculatus, but has the

tubercles arranged more

regularly and usually has

well-defined dark spots.

The toes are longer than for the

other ground geckos, laterally compressed

and distinctly kinked. A final diagnostic feature is

the presence of two pairs of enlarged scales

under the chin. C. scabrum are usually found

in disturbed habitats such as in towns, oil

camps and desert farms.

WALL AND SAND LIZARDS (FAMILY LACERTIDAE)

The lacertids are well represented, with at least nine species in

three genera in the UAE. Lacertids are sometimes known as ‘typical’

lizards by Europeans as they are the most common lizards of that

continent. They are usually small- to medium-sized, diurnal lizards,

with enlarged scales on top of the head, long, fragile tails and

square or rectangular belly scales arranged in well-defined rows.

They are generally alert and very fast.

The five species of fringe-toed lizards belong to the large genus

Acanthodactylus, typically Saharo-Sindian, with species ranging

from Spain, across North Africa, Arabia to Afghanistan, Pakistan

and India (Arnold 1983). Colour patterns are variable and tend to

change with age. The most abundant species in the UAE is

Schmidt’s fringe-toed lizard Acanthodactylus schmidti, found in

sandsheets and dunes, wherever there is sufficient vegetation to

support their burrow systems and insect prey. They have highly-

developed scale fringes on their toes to aid locomotion on soft

sand. Schmidt’s fringe-toed lizard has a pattern of small pale spots,

and never has longitudinal stripes, even when young. The other

four species all have striping to some degree. A. gongrorhynchatus

and A. haasi are also sand dwellers with well-developed toe fringes.

A. gongrorhynchatus has a narrow snout with swollen nostrils and

a blue tail in immatures. A. haasi is the only fringe-toed lizard that

regularly climbs in small shrubs, and has a yellow tail when young.
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in air conditioning ducts or even behind pictures on the wall.

Usually solitary and holding a territory, they are relatively large

(up to 95 millimetres SVL) with broad toe pads, flattened bodies

and, sometimes, fat tails. They vary in colour, being an almost

translucent, pinkish-brown at night, but showing a pattern of

dark chevron markings if disturbed during the day. The related,

but much smaller, Turkish gecko Hemidactylus turcicus occupies a

much wider range of habitats from the rough bark of desert ghaf

trees Prosopis cineraria, to rocky outcrops, to the date palms on

city streets.

The desert geckos of the genus Stenodactylus illustrate the

adaptation of the gecko toes for different habitats. The largest

species, the dune sand gecko Stenodactylus doriae, reaches 83

millimetres SVL and lives on fine, wind-blown sands, where they

walk slowly at night, raised high off the surface on their long legs.

They have flattened toes with projecting fringes of long scales to

increase the surface area in contact with the loose sand. Compared

to the size of the body, the head is large, probably to accommodate

very large eyes. Another soft-sand dweller, the Arabian sand gecko

Stenodactylus arabicus is much smaller (up to 40 millimetres SVL).

Its webbed toes increase the foot surface area for burrowing and

walking on soft sand. This small species lays a single egg (Leptien

1992). Other desert geckos found in the UAE are the east sand

gecko Stenodactylus leptocosymbotes and Gulf sand gecko

Stenodactylus khobarensis, which live on gravel plains and sabkhas,

respectively. These species of firmer surfaces have rounded toes.

Another sand gecko, Slevin’s sand gecko Stenodactylus slevini,

looks very similar to the dune sand gecko, but has a chevron mark

on the back of the head, and less flattened fingers. It prefers firmer

sandy plains. Detailed treatment of the sand geckos is given in

Arnold (1980).

The largest, and arguably the most beautiful, gecko in the UAE

is the skink gecko Teratoscincus scincus, also found in central Asia,

eastern Iran, Afghanistan and Pakistan. Within Arabia, it is restricted

to the northern parts of the UAE, being found in areas of low,

undulating sand dunes and

gravel plains. The head

is large and the eyes

are particularly

reflective allowing

the geckos to be

located with a spotlight by

their eye shine, which is visible from

over 150 metres (Osborne 1994).

When disturbed they can emit

a loud hissing sound by rubbing their large overlapping back and tail

scales together. The skin is very fragile and can be autotomised

(discarded) as an escape strategy (Bauer et al. 1989; 1993). Hence

these geckos should not be caught by hand.

In the UAE there are three aberrant species of gecko which are

active during the day. These are the semaphore geckos of the genus

Pristurus, so named because they use their tails to signal to each

other. The tiny rock semaphore gecko Pristurus rupestris is the most

common and is found in both the mountains and other rocky areas

and in cities, including Abu Dhabi and Dubai, where they can

sometimes be observed on walls and in gardens. They frequently

interact with other individuals using a variety of signals, including

vertical tail curling, wagging the tail from side to side, tail flicking,

along with various body postures. The precise meanings conveyed

by these signals are not yet fully understood (Ross 1990). Males

have a crest of pointed scales along the top of the tail. 
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RIGHT: Examples of the Stenodactylus species that are present in the UAE

FROM TOP: Dune sand gecko S. donae, east sand gecko S. leptocosymbotes

and Gulf sand gecko S. khobarensis

BELOW LEFT: Skink gecko Teratoscincus scincus

LEFT: Other gecko species found in the UAE include (FROM TOP): banded

ground gecko Bunopus spatalurus hajarensis, least semaphore gecko

Pristurus minimus and rock semaphore gecko P. rupestris.

BELOW RIGHT: Common fan-footed gecko Ptyodactylus hasselquistii



CLOCKWISE FROM TOP LEFT: Four of the five species

of skinks recorded in the UAE – Asian snake-eyed

skink Ablepharus pannonicus, eastern sandfish

Scincus mitranus, tessellated skink Mabuya

tessellata and ocellated skink Chalcides ocellatus

SKINKS (FAMILY SCINCIDAE)  

The skinks are medium-sized lizards, often with shiny or iridescent

scales and reduced legs. The scales overlap strongly and are

underlain with bony plates giving their bodies protection from

predators and a rigidity that suits their burrowing habits. Five

species are recorded in the UAE. Perhaps best-known and most

often seen is the aptly named eastern sandfish Scincus mitranus.

These handsome lizards dive beneath the sand surface and ‘swim’

through the sand by lateral undulations of their powerful bodies.

When there is no perceived danger from predators, sandfish move

across the surface of the dunes. Their characteristic tracks with a

broad body groove criss-cross the dune slip-faces throughout the

country. Sandfish are superbly adapted to their habitat, with highly

polished skin and a streamlined, chisel-shaped snout to reduce

drag. The body and tail base are thick and muscular. The mouth

is recessed and the ear openings are small, although they have

excellent hearing, used to locate insects such as beetle larvae

moving below the surface. Sandfish have an overall golden-pink

colour, with each scale edged in black. A series of golden bars or

crescents run down the sides of the back, with a further row of dark

bars on the flanks. A very similar species, the Iranian sandfish

Scincus scincus conirostris, occurs in southern and western Abu

Dhabi Emirate. This much less common species lives in sand but

has also been recorded on a gravel plain

(Baha El Din 1986). It can be differentiated

by its lack of dark vertical bars on the flanks.

The ocellated skink Chalcides ocellatus is a

brown skink of gardens and farms, with a

mainly coastal distribution in Arabia. It has

been recorded in inland localities in Oman

and at Al Ain (Cunningham 2002b), though it may have colonised

these areas with the spread of agriculture. Secretive, they burrow in

leaf litter, but in suitable habitat they can easily be found by

turning rocks and wood. They are typical skinks with shiny scales

and small limbs. The back has a pattern of black and white scales

forming the ‘eyes’. A similarly-sized skink, though with more

developed legs and lacking the eyed pattern, lives in wadis and

screes in the Hajar Mountains and foothills. This is the tessellated

skink Mabuya tessellata, also found in Yemen and Oman. The Asian

snake-eyed skink Ablepharus pannonicus, even more secretive, also
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The other two species live in the outwash gravel plains in the

eastern UAE, and have much shorter toe fringes. Bosk’s fringe-toed

lizard, Acanthodactylus boskianus, is large (up to 95 millimetres

SVL), with highly-keeled dorsal scales giving it a very rough

appearance, while A. opheodurus, the snake-tailed fringe-toed

lizard, is smaller (up to 65 millimetres SVL) with a particularly

long tail, tinged red in immatures. Arnold’s key (Arnold 1986) is

useful for confirming identifications.

The two species of sand lizards in the genus Mesalina are close

relatives of the fringe-toed lizards, but differ in having the nostril

well separated from the first upper labial scale, and lacking the

toe fringes. The Hadhramaut sand lizard Mesalina adramitana has

well-developed longitudinal stripes including a dark stripe along

each side, contrasting with the paler flanks below. It is found on

firmer sand sheets and gravel plains. The slightly larger short-

snouted sand lizard Mesalina brevirostris is more mottled and is

found in coastal areas from Sharjah to western Abu Dhabi, often

foraging on the beach crest. Observations on their distribution and

behaviour in eastern Saudi Arabia are reported by Ross (1988).

The two species of Oman lizards, now classified in their own

genus Omanosaura (Harris et al. 1998; Lutz et al. 1986), are regional

endemics to the northern Hajar Mountains, including the UAE.

Jayakar’s Oman lizard Omanosaura jayakari is the largest lacertid

in the region and is easily identified by its large size (up to at least

200 millimetres SVL) and small blue or grey spots. It is an active

hunter in mountain wadis and hillsides, where it is quite common.

The blue-tailed Oman lizard Omanosaura cyanura is much smaller

and less frequently seen. The dorsal colour of adults may be entirely

electric blue, or this colour may be restricted to the tail, with the

body being uniform brown. Juveniles have a strong pattern

of black and cream longitudinal stripes,

though they too have a long blue tail. In

captivity it laid clutches of three eggs at

intervals of roughly three weeks (Leptien

1995; Leptien and Böhme 1994).
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TOP LEFT: Bosk’s fringe-toed lizard Acanthodactylus boskianus

TOP RIGHT: Short-snouted sand lizard Mesalina brevirostris

CENTRE LEFT: Snake-tailed fringe-toed lizard A. opheodurus

CENTRE RIGHT: Blue-tailed Oman lizard Omanosaura cyanura

BOTTOM LEFT: Jayakar’s Oman lizard Omanosaura jayakari



THREAD SNAKES (FAMILY LEPTOTYPHLOPIDAE)  

Thread snakes are the smallest of all snakes. They have no teeth

in the upper jaw, tiny eyes and are generally burrowers, though

some species live in birds’ nests. A single species, the hooked

thread snake Leptotyphlops macrorhynchus, is found in the UAE.

This is one of the smallest thread snakes, with a maximum

length in Arabian specimens of less than 200 millimetres, a

diameter of about 2 millimetres, and weighing less than half a

gram. The entire body is pink with no obvious markings, and the

eyes are just visible as small black dots. Burrowers in sand and

soft soil, they are only rarely seen on the surface, usually at night

or when washed out after rain. They are specialist termite

feeders, though may sometimes feed on ants and other small

insects. The hooked thread snake has been recorded at Sharjah,

Dhaid and Al Ain. The tail is at least three times longer than

broad, which differentiates it from the flowerpot snake which has

a tail only slightly longer than broad. A recent report from Iran

indicates that the wadi racer Platyceps rhodorachis may

occasionally feed on thread snakes (Mulder 2002). Hooked thread

snakes also occur in north and eastern Africa, through much of

Arabia and in Khuzistan and Bushahr provinces of Iran.

BOAS (FAMILY BOIDAE)  

The single species of boa in south-eastern Arabia, Jayakar’s sand

boa Eryx jayakari, is probably one of the most common snakes in

the UAE, and its sinuous tracks are almost ubiquitous in areas of

sandsheets and dunes. Nocturnal and fossorial, it is rarely seen.

Its shape is adapted for burrowing and moving through soft sand,

the chisel-shaped snout, recessed mouth, protected nostrils and

highly-polished scales all reducing friction under the sand, these

adaptations being similar to those of the sand fish, Scincus

mitranus. With its eyes on the top of the head, Jayakar’s sand boa

can remain submerged in the sand and still observe surface prey,

which includes geckos such as the Stenodactylus species, and

Bunopus tuberculatus. It may also eat worm lizards. Unusual

amongst the Boidae, Jayakar’s sand boas are viviparous. An

individual from Saudi Arabia laid seven eggs (six fertile), which

hatched after 66 days incubation at 31–33 ºC. Hatchlings do not

have an egg tooth (Staub and Emberton 2002). Sand boas have

vestigial hind limbs, visible as claws on either side of the vent.

They have no venom or fangs, and kill prey by constriction.

Maximum length is 64 centimetres.

COLUBRIDS (FAMILY COLUBRIDAE)  

The Colubridae is by far the largest of the snake families,

including some 70 per cent of all snake species. Most species,

including those from the UAE, are not dangerous to man.

Colubrids with venom are rear-fanged, and inject venom using a

pair or cluster of grooved maxillary teeth around the middle of

the upper jaw. Seven colubrid species have been recorded or are

expected to occur in the UAE, of which three are rear-fanged, all

with a mildly toxic venom. Usually long, slender and fast-moving,

they have large scales on the top of the head.

The range of the wadi racer Platyceps rhodorachis includes North

Africa, Arabia and south-western Asia. In the UAE, this species is

found in most wadis with permanent water, though they can also
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lives in the mountains. A small and slender skink, it lacks eyelids

and is usually only glimpsed as a silvery shape darting into dense

cover. The limbs are slender, though well-developed, and it may

have cream and dark longitudinal stripes down the body. 

MONITOR LIZARDS (FAMILY VARANIDAE)

By far the largest lizard in the country, sometimes reaching over

a metre in total length, the desert monitor Varanus griseus has an

elongate body, long tail and sturdy limbs. Juveniles have bold black

and yellow transverse bands, especially on the tail. Adults are more

subdued in colour, but the dark bands can still be distinguished

amongst a pattern of cream spots and mottling. The head is long,

and the monitors have a forked tongue, flicked in and out like that

of a snake to scent the air. They have prominent yellow eyes and

sharp needle-like teeth. When threatened, they inflate their bodies,

hiss and lash out with the tail. They can inflict severe bites which

may become septic. They are active hunters, sometimes covering

6–8 kilometres in a day, and have also been recorded swimming

in the UAE in an attempt to predate on chicks of wading birds

(Khan 1993). Prey is other reptiles, small mammals, birds, insects

and carrion (Schleich et al. 1996). They either dig burrows with

their powerful clawed legs or utilise those of other animals, and

are most active in the morning and late afternoon, avoiding the

hottest part of the day.

WORM LIZARDS OR AMPHISBAENIANS

The single species of worm lizard in the UAE, Zarudnyi’s worm

lizard Diplometopon zarudnyi, is rarely seen, though it is common

in sandy habitats throughout the country. Its distinctive trail of

alternate swirls, left when the animal is moving fast on the surface,

is more often observed. Zarudnyi’s worm lizard uses its pointed

tail as a fulcrum and curls its body forward in a series of lunges.

The name ‘amphisbaenian’ derives from the Greek meaning ‘ to

walk on both sides’. At first glance both ends look alike, as there

are no distinct eyes or tapering tail, and this odd reptile looks

rather like a plump, pinkish earthworm. It spends the day buried

deep in the sand, but at night may move several hundred metres

on the surface seeking its prey of insects and geckos. They have

excellent hearing and smell, and are effective predators. Lacking

venom, worm lizards are quite harmless to humans.

2 3 6
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Snakes are rarely encountered in the Emirates, despite there being

at least 14 species of terrestrial snakes. (For information on sea

snakes, see the chapter on Marine Reptiles). Being predators high in

the food chain, they usually occur at low densities in deserts.

Many species are nocturnal or cryptic. 

Of the terrestrial snakes, only four are dangerously venomous,

while a further three species are rear-fanged colubrids with

relatively mild venom. Although cases of snake bite are very

infrequent, it is wise to remember that there are dangerous snakes

inhabiting most parts of the UAE, in addition to other venomous

creatures such as scorpions, spiders, wasps and bees. Sensible

precautions include wearing stout shoes or boots in the desert

(especially at night), and taking great care when clearing vegetation

and rubbish, collecting firewood or lifting stones.

The key reference work is the seminal paper on Arabian snakes

by Gasperetti (1988) and much of the information presented here

is drawn from that work. The booklet on Snakes of the Arabian

Gulf and Oman by Michael Gallagher serves as a good introduction

(Gallagher 1993).

TYPICAL BLIND SNAKES (FAMILY TYPHLOPIDAE)  

Blind snakes are small, primitive snakes which lack enlarged

ventral scales and have vestigial eyes. Ramphotyphlops braminus,

the Brahminy blind snake or flowerpot snake, is the only species

found in the UAE. This is the most widespread snake species in

the world, though looking more like a dark, shiny earthworm than a

true serpent. Harmless and small (up to 170 millimetres total

length), it derives its name from its habit of burrowing in soft,

moist soil in gardens. It is occasionally encountered in the UAE,

although probably often overlooked. Despite its appearance, it is a

true snake, and one with a fascinating way of reproducing. No male

has ever been recorded (Gasperetti 1988). The females lay small

clutches of unfertilised, thin-shelled eggs which hatch into miniature

snakes, all females. This peculiar way of reproducing is called

‘parthenogenesis’ and is also known in some species of lizards.

The flowerpot snake is the only snake species known that always

reproduces  parthenogenetically.  The species probably originated

in the south-west Pacific region, but has become established on

oceanic islands such as the Seychelles and Madagascar, and is

now found in India and Southeast Asia, Africa, Australia, Central

and South America and Florida. Blind snakes have probably been

introduced to Arabia in imported garden soil. It is not known

whether they are able to form viable populations in the UAE.

Brahminy blind snake or flowerpot snake Ramphotyphlops braminus

ABOVE LEFT: Hooked thread snake Leptotyphlops macrorhynchus

ABOVE RIGHT: Jayakar’s sand boa Eryx jayakari

BELOW: Wadi racer Platyceps rhodorachis



elongate head, and may reach 150 centimetres in length. The eye

is large with a round pupil surrounded by a pale yellow ring and

golden-brown iris. The body pattern is of longitudinal cream and

dark stripes on an olive or tan background. This pattern is variable

with some snakes being conspicuously striped while others are

almost uniform. There is a pair of non-venomous fang-

like teeth in the upper jaw at the anterior edge of

the eye, and one or two pairs of strongly enlarged

and grooved venomous fangs at the posterior edge of the eye. The

prey of  lizards, small birds, rodents and other snakes is caught,

chewed to immobilise with the venom, and then swallowed head

first. The venom is not considered dangerous to humans.

These snakes are relatively common in well-vegetated areas,

especially those with trees and shrubs, including areas of cultivation.

Excellent climbers, they are able to catch birds in trees (Handley

and Cunningham 2000). They are also found in sand and gravel

areas with low shrubs and grasses and occur from sea level to the

mountain summits.  

The diadem snake Spalerosophis diadema cliffordi is also found

across North Africa, Arabia and eastwards to northern India and

Nepal. It can reach 130 centimetres, though is usually less than a

metre long, and is relatively heavier-bodied than the racers. It is a

voracious feeder on

rodents, though young ones

eat small lizards. The back has a series of dark olive spots, often

edged in white, on a paler, sandy-beige base and there is usually

a dark band (the diadem) running across the head between the

eyes. A series of sub-ocular scales separates the eye from the

labials, a feature distinguishing the diadem snake from all other

colubrids in the UAE. Although it strikes readily when cornered, 

it has no venom and no serious effects of its bite on humans

have been reported. It is apparently rare in the UAE having only

been recorded from the Tayyibah Plain and Al Ain.
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live in dry desert regions and mountain-sides. They are

fast, agile and slender snakes, diurnal or crepuscular in

habits. Wadi racers have no fangs, though their saliva

may have a mildly toxic effect (Perry 1988). 

Most individuals are less than a metre long. Wadi racers are

highly variable in colour and pattern. UAE specimens occur in

two main colour phases; either well patterned and greenish-

grey, or an almost unmarked dull tan. Patterned individuals have

dark grey heads with distinctive creamy markings immediately in

front and behind the eyes. There is a dark band below the eye

and two further dark bars on each side of the head. On the front

two-thirds of the body are up to 100 darker bars over the back

and sides. The ground colour and barring become paler and less

distinct further back, and the tail is usually plain and a pinkish

brown. Unmarked individuals also show the creamy bars in front

of and behind the eyes, and have pinkish tails. The belly is white

with an iridescent pinkish sheen.

In wet wadis, these snakes are often semi-aquatic and hunt for

fish, tadpoles and, perhaps, other wadi racers (Cunningham 2000b;

2002c). A favourite retreat is in small crevices just above the water

level. In Oman, they have been observed feeding on fish on rocky

seashores. They climb with ease on near-vertical rock faces. 

Hardwicke’s racer Platyceps ventromaculatus is a species with a

range around the northern Arabian Gulf, Iraq, Iran, Pakistan and

northern India. It is quite common in Bahrain, but the only UAE

records are from Sir Bani Yas. Long and slender, these snakes

reach a maximum length of 90 centimetres. Diurnal, they prefer

inhabited areas with water sources, such as farms and date gardens,

where they subsist on rats. Colouration is variable, but there is

generally a series of dark bars or spots down the back on a paler

grey or olive background. There are spots on the flanks, and a

dark bar across the head between the eyes, ending in a comma

shape in a white spot beneath the eye. They have no venom.

The awl-headed or leaf-nosed snake Lytorhynchus diadema is a

small snake, harmless to man, and found in sandy habitats. It has

a distinctive enlarged rostral scale and head marking consisting of a

chocolate brown circle or ring on the parietals, usually joining a

brown bar between the eyes. The large and sharp-edged rostral

scale and the counter-sunk mouth are

adaptations for burrowing

and digging in sand

for prey. 

The hooded malpolon

Malpolon moilensis has a range through

Northern Africa from Morocco to Egypt and Sudan, in

south-west Asia from Jordan, Iraq, south-western Iran,

and throughout Arabia. The maximum length is about 150

centimetres, with females being larger and having proportionally

shorter tails than males (Schleich et al. 1996). The hooded malpolon

is a fast-moving diurnal snake with a chequered pattern and large,

hooded eyes with round pupils and orange or red iris. The head,

clearly distinct from the neck, has a pointed snout which protrudes

over the mouth. There are poison sacs and one or two very large

grooved fangs situated just behind the eye, but the snake is not

considered dangerous to humans.

When disturbed the hooded malpolon lifts the front third of its

body off the surface, holds it at an angle of 45° to the ground and

spreads a hood, this behaviour giving  rise to reports of ‘cobras’

in the UAE. Normally diurnal, these snakes may be crepuscular or

even nocturnal during the summer. Found in gravel and stony

deserts, sandy coastal regions and cultivations, they are apparently

absent from pure sand deserts and mountains. 

The Schokari sand racer Psammophis schokari also

has a wide range, from North Africa to Nepal. They are

thin, fast-moving, diurnal snakes with distinct neck,
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TOP: Awl-headed or leaf-nosed snake Lytorhynchus diadema

CENTRE: Schokari sand racer Psammophis schokari

LEFT: Hooded malpolon Malpolon moilensis

OPPOSITE TOP: Diadem snake Spalerosophis diadema cliffordi

OPPOSITE BELOW: Arabian cat snake Telescopus dhara



Horned vipers are mainly

nocturnal, but may bask on winter

days. They feed on rodents, lizards

and birds, using both an ambush

strategy and active foraging,

sometimes covering more than a

kilometre in a single night.

Two species of saw-scaled vipers are

found in the UAE. The Sind saw-scaled viper

Echis carinatus sochureki has a distribution from

Bangladesh across northern India to Pakistan and into

eastern Arabia, where it is only found in the northern UAE and

northern Oman. Other related species and subspecies are known

from southern and central Asia, western Arabia and across

Africa. The classification of these snakes is still uncertain. The

maximum recorded length is 61 centimetres,

but most are much smaller. Notwithstanding

its small size, this is a dangerous snake with

powerful venom. It strikes rapidly and

continuously with minimal provocation.

The Sind saw-scaled viper has a more oval

head than the other viper species, and usually

bears a prominent dark-brown arrow-shaped

marking. When threatened, it forms a series

of C-shaped coils which are rubbed against

each other in opposite directions, producing a

loud rasping warning hiss which is amplified

by the inflated body. It may move forward or back during this

threat. The preferred habitat is sand or sandy gravel plains,

including areas of cultivation. In the UAE it is only recorded in the

northern lowlands, as far south as Abu Dhabi.

The Oman saw-scaled viper Echis omanensis was only recognized

as a separate species within the Echis coloratus complex in 2004

by Babocsay. It is restricted to the UAE and northern Oman. It is

often larger (maximum 75 centimetres total length) and more

heavily built than the Sind saw-scaled viper, and is ususally a dark

brown or grey colour overall with the top of the head being

unmarked. The colour pattern has less contrast, with the pale dorsal

markings being tan or grey rather than whitish. The head is strongly

widened behind the eyes, especially in larger individuals. There

are usually three rows of scales separating the eyes from the

labials, whereas Echis carinatus has two. The two species also

occupy different habitats, with omanensis favouring rocky

mountain wadis and hillsides. They are especially common in

wadis with frequent or permanent water pools, where they feed

on toads (Gillett 1994). A case study of a human casualty

suffering a non-fatal bite, probably of

this species, is described by

Wernery and Lipp (1998).

The fourth viper species, the

Persian horned viper Pseudocerastes

persicus persicus, is widespread in Iraq,

Iran and Pakistan. In Arabia it is restricted

to higher altitudes (usually above 1,000

metres) in the northern Oman mountains from

Musandam to Jebel Qahwan in the Eastern Hajar. It has

recently been reported in the UAE from Jebel Hafit and the

Ru’us al-Jibal (Cunningham 2002a). Confined to the mountains, this

species is a relict of a cooler and moister climate. It is terrestrial,

but will sometimes climb into small bushes. When angry, it inflates

the body and hisses loudly, but does not form writhing C-shaped

coils as do the other three UAE vipers. It is a

medium-sized, thick bodied snake, with

prominent multiscaled ‘horns’ above the eyes.

In addition to the naturally occurring

species, various introduced species may be

encountered. The pet shops in the cities carry

a range of exotic reptiles including tortoises,

terrapins, crocodilians, lizards and snakes,

and these may escape or be deliberately

released. While the harsh desert conditions

ensure that most species are unlikely to survive

for long, some may be able to establish viable

populations. The Caspian terrapin Mauremys caspica has been

reported in Wadi Shih (Gross 1996) and the ubiquitous American

red eared sliders Trachemys scripta may now occur in permanent

pools and ponds.

There have also been reports of crocodiles living in irrigation

ditches near Dhaid while a dead crocodile was washed up in early

2003 at Jazirat al-Hamra, Ra’s al-Khaimah. 

Drew Gardner
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The Arabian cat snake Telescopus dhara has a widespread

distribution in Arabia, and is known from the Jebel Akhdar and

Ru’us al-Jibal mountains in Oman within a few kilometres of the

UAE border. It is therefore likely to occur in the UAE. Nocturnal, it

has very large eyes with vertically elliptical pupils and is an opaque

greenish-grey or reddish-brown iris. The overall colouration is

pinkish brown, with a highly variable degree of dark marking.

Maximum recorded length is 113 centimetres.

An excellent climber of trees and rock faces, it usually moves

stealthily, feeding on birds, bats and geckos and entering small

cracks in the rock to take sleeping diurnal lizards. It actively hunts

even on cold winter nights when its movements are very slow. 

It is rear-fanged and the effects of the venom on man are not

recorded, but it is believed to be only very mildly poisonous. It is

not aggressive and does not generally strike, even when provoked.

VIPERS (FAMILY VIPERIDAE)

The vipers are a major group of venomous snakes, represented in

the UAE by four species. Vipers have a pair of shortened maxilla

bones, each of which has a single, long hollow fang. There are

usually one or more replacement fangs on each side which move

into the functional position as fangs are broken or shed. 

The maxillae are hinged so that the fangs are automatically raised

when the mouth is opened. When the mouth is shut, the fangs

are folded flat against the roof of the mouth and enveloped in

membranous sheaths. Venom glands typically are large, and the

principal action of the venom is haemotoxic.  

Viper bites are rarely fatal in Arabia. In exceptional cases where

death has occurred, this has resulted from inappropriate or

delayed medical intervention. The recommended first aid advice

is to reassure the patient, immobilise the bite site (usually a leg

or arm) with a firmly applied bandage and splint, and take the

victim to the nearest hospital. Do NOT cut or suck the wound,

apply a tourniquet, or give aspirin or spirits. Attempting to kill

the snake is not recommended as this may result in further injury.

Vipers, striking defensively, often do not inject venom. 

In all UAE species, the upper side of the head is covered with

small, overlapping scales, and the pupil contracts to a vertical slit

in bright light. UAE vipers are crepuscular or nocturnal. Heavier-

bodied than the other snake families, vipers rely on various

ambush techniques and a lightning-fast strike to catch prey. 

Once envenomed, the prey is usually released to die, the viper

then following the scent trail to its meal.

The nominate form of the Arabian horned viper Cerastes

gasperettii gasperettii, is found throughout the sandy deserts of

Arabia from the eastern edge of the Sinai Peninsula, and also

north-eastwards to Iraq and western Iran (Werner et al. 1999). 

In the UAE they are common throughout the sandy areas, though

their distinctive side-winding tracks are more often seen than the

animals themselves. They are easily identified. The head is flat

and wide, and in some individuals bears a pair of ‘horns’ made

up of single, enlarged scales above the eyes. The sand-coloured

body is flattened and stout, with a short tail. The dorsal scales

have obvious anchor- or club-shaped keels, and the keeled lateral

scales are arranged in oblique rows and can be rubbed together

to produce a loud rasping warning. 
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The Arabian horned viper Cerastes gasperettii gasperettii has a distinctive

pattern of scales (shown in detail in the top photograph) and leaves its

characteristic side-winding tracks in the sand. 

TOP: Sind saw-scaled viper Echis carinatus sochureki

CENTRE: Scales of E. carinatus sochureki

RIGHT: Persian horned viper Pseudocerastes persicus persicus



Of the seven recognised species of marine turtle, four occur in

the waters of the UAE; green turtle Chelonia mydas, hawksbill

turtle Eretmochelys imbricata, loggerhead turtle Caretta caretta and

leatherback turtle Dermochelys coriacea. A fifth species, the olive

ridley turtle Lepidochelys olivacea, is known from neighbouring

Oman and is almost certainly a visitor to UAE waters. The most

frequently occurring species are the green and the hawksbill,

both of which feed and nest in the UAE. 

Sea turtles in the UAE have not been extensively studied and

most data are only recently collected. Early publications include

that by Brown (1985), who documented the occurrence of green

and loggerhead turtles. Heath (1989) reported a hawksbill from

Das Island, and Brown (1990) suggested a wider distribution of

green turtles, including Qarnein Island. It is now known that both

green and hawksbill turtles are widely distributed in the shallow

waters of the UAE where seagrass and coral reef habitats exist

(Aspinall 1995; Baldwin 1995; Al-Ghais 1998). Other species are

known from very few records. Leatherback turtles have been

sighted on rare occasions and may feed in UAE waters on

seasonally abundant jellyfish, whilst loggerhead turtles are known

from skulls found on beaches in western Abu Dhabi (Baldwin

1995). It is likely that the latter species, as well as the olive ridley

turtle, feeds in UAE waters from time to time.

The Environmental Research and Wildlife Development Agency

(ERWDA 2002) concurs with earlier authors (Aspinall 1998;

Baldwin 1995) that the most commonly occurring turtle in the

UAE is the green, thousands of which come to feed on the vast,

rich seagrass and algal communities, particularly in the shallow

offshore waters of western Abu Dhabi. The number of feeding

green turtles that visit the UAE is undetermined, although Preen

et al. (2000) estimated a population of over 12,000 turtles based

on aerial surveys of the southern Arabian Gulf, in which most

sightings were of green turtles in western Abu Dhabi waters. This

makes the area of global importance for this species.

Studies of the diet of green turtles in the UAE have revealed

that two species of seagrass, Halodule uninervis and Halophila

ovalis are favoured (Baldwin 1995; Hasbun et al. 2000). The latter

authors noted that during May, the turtles consumed a significantly

higher proportion of H. uninervis. In August, however, H. ovalis

was preferred. It was suggested that this may indicate preferential

feeding in deeper water, where H. ovalis appears to be prevalent,

during summer months. Stomach contents have revealed that some

individuals in the UAE had fed on a mixed diet that included

three species of seagrasses, numerous species of algae, sponges

and ascidians (Baldwin 1995).

A survey of feeding green turtles conducted in waters off Ra’s

al-Khaimah (Al-Ghais et al. 1998) revealed a considerable size

range (37–102 centimetres) of green turtles. This prompted the

authors to suggest the existence of a resident population comprised

of all post-pelagic age/size classes, something confirmed by aerial

surveys. Satellite-tagged green turtles from this area also remained

within Ra’s al-Khaimah waters for the entire period (ERWDA,

pers. comm.). Arabian Gulf residency of foraging turtles has been
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M A R I N E R E P T I L E S
TWO GROUPS OF MARINE REPTILES ARE PRESENT in UAE waters: sea turtles and sea snakes. Little is currently known about
local populations of either, although recent research has begun to collect information on commonly encountered
turtles. Frequent sightings of sea snakes suggest that this group is also common here, although dedicated research
has yet to be undertaken. 

S E A T U RT L E S
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BACKGROUND PHOTO: A hawksbill turtle returning to the water at sunrise.
RIGHT: Hawksbill turtle Eretmochelys imbricata



the Centre for Environmental Research (CER) of the Emirates

Heritage Club in the month of June, when incubation temperatures

ranged from 33–38°C.

Between the years 1999 and 2002, five nesting hawksbills at

Qarnein were fitted with satellite transmitters and their movements

tracked daily for several months. This revealed a generally small

range including western Abu Dhabi waters, eastwards to Qatari

and Bahraini waters and northwards as far as nearshore waters of

Iran (ERWDA, pers. comm.).

Nesting by green turtles is poorly studied in comparison to

hawksbills. This may be partly due to a smaller nesting population.

ERWDA reported no nesting by green turtles on western Abu

Dhabi islands between 1999 and 2002. However, nesting beaches

are known to include those on offshore islands of UAE and

mainland shores of the eastern UAE (Miller et al. 2000; Baldwin

1995). It is likely that green turtles nest during late summer

months in the UAE, following the end of nesting by hawksbill

turtles. Such seasonal separation in nesting periods is known in

neighbouring Omani populations.

The precarious survival of turtles, so delicately balanced around

natural events, is further exacerbated by a whole gamut of

threats generated by man. Egg-collecting, hunting of turtles for

their meat, disturbance of nesting turtles, artificial lighting on

beaches and coastal development activities have all been implicated

as direct factors threatening turtles in the UAE (ERWDA 2002).

Ships and boats also strike and kill turtles at sea while pollution

affects turtles on an unknown scale. Fishing nets continue to

catch and drown turtles, in spite of laws that prohibit net fishing

in UAE waters. Dredging and other offshore activities degrade or

destroy habitats, such as seagrass beds and coral reefs. 

All turtles that occur in the UAE are listed by the IUCN Red List

as ‘Endangered’ throughout their world range, or in the case of

hawksbill and leatherback turtles, ‘Critically Endangered’.

Conservation management of turtles is difficult, particularly as the

turtles may cross several international boundaries whilst migrating

between feeding and nesting grounds. Attempts at an international

approach to conservation have been made in the UAE (Al-Ghais

and Frazier 2001) and local management strategies have been

proposed (ERWDA 2002). UAE scientists have undertaken important

research into local turtle populations and have forged links with

international organisations and researchers interested in ensuring

the continued survival of the UAE’s turtles.
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identified elsewhere in the region, such as in Saudi Arabia (Miller

1989). However, at least some of the green turtles that feed in

UAE waters migrate, as proven by tagging experiments on nesting

green turtles in the Sultanate of Oman, which include returns

from turtles found in UAE waters (Salm and Salm 2001).

Recent research using mitochondrial DNA (mtDNA), from

samples obtained from foraging green turtles off the coast of Ra’s

al-Khaimah, revealed two types of mtDNA patterns, suggesting a

mixed population in this region (D’Aloia and Al-Ghais 2000). 

Hawksbill turtles also feed in UAE waters, apparently restricted

to coral reef areas, mostly in western

Abu Dhabi around offshore islands

(ERWDA 2002). This species

also uses these islands

as a nesting habitat

between the

months of March and June. Highest nesting concentrations are

reported by ERWDA (2002) on the islands of Yasat, Muhayimat, Bu

Tinah, Zirku, Qarnein, Arzanah and Dayyinah. Nesting also occurs

in lower concentrations on the islands of Umm al-Hatab, Junana,

Ghasha, Abu al-Abyadh and Dalma in Abu Dhabi waters, and on

Sir Abu Nu’air, part of Sharjah Emirate (Loughland, pers. comm.).

The numbers of nesting females has yet to be comprehensively

estimated, but limited data on individuals from Qarnein, Zirku and

Bu Tinah has revealed an average size of nesting females of 67.5

centimetres (curved carapace length). Nest site fidelity has been

shown to be high and the inter-nesting period averaged 12–13

days. Clutch size average was calculated at 74 and the

incubation period was recorded as approximately

58 days. Incubation temperatures were

measured at between 26 and 34°C.

This is lower than that recorded by
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Green turtle Chelonia mydas

ABOVE LEFT: The sex of future hatchlings is determined by the temperature at
which eggs incubate. Outer ones generally become males.
ABOVE RIGHT: A green turtle hatchling is prone to predation as it makes its
way from the nest to the water’s edge.
OPPOSITE TOP: Hawksbill turtle Eretmochelys imbricata



a thick neck and is large relative to body size. The beak is sharply

pointed but thick and solid.

Loggerheads feed on crabs, shells and other reef animals

relatively deep on the reef. Nesting beaches have not been

identified in the UAE, but in Oman preferred beaches are

composed of coarse sand.

The presence of loggerhead turtles in the UAE is known only

from discoveries of a few skulls and carapaces of dead animals

on offshore islands west of Abu Dhabi. No confirmed live

sightings have been recorded.

LEATHERBACK TURTLE 

Dermochelys coriacea (Vandelli, 1761)

Leatherback turtles are giants among turtles. The largest on record

is reputed to have weighed nearly 1,000 kilograms and to have

measured an astonishing 3 metres in length. Most are substantially

smaller than this, weighing perhaps 400 kilograms. Unusual

turtles placed in their own family, they do not have plates like

other turtles, but a soft skin covering the shell with seven

prominent ridges running the length of the carapace. They are

mostly black with scattered white markings. The large smooth

head on a thick, short neck has a rounded beak with two cusps

at the end of the upper jaw. 

Leatherbacks are truly pelagic, avoiding coral reefs and coastal

areas. They feed in the open ocean, almost exclusively on

jellyfish and planktonic organisms such as sea squirts. Nesting

sites are not in the UAE itself but elsewhere in the world, on

steep beaches with deep sand, often in areas of heavy surf with

deep water close to shore.

Leatherbacks are known only from a few sightings in the UAE,

which were made near Dubai. They may also occur off the East

Coast in the Gulf of Oman.

GREEN TURTLE 

Chelonia mydas (Linnaeus, 1758)

Local Name: ‘Hamas’ or ‘Shiree’

A green turtle carapace (upper shell) can measure up to 120

centimetres in length and an adult of this size may weigh in

excess of 200 kilograms. The smooth, rounded carapace has four

pairs of large plates (costal scutes) on either side and is generally

dark brown in colour with lighter patches, although the colour

can vary considerably. The head is relatively small, the beak

blunt and rounded. A single pair of plates stretches from the

nostrils to the forehead between the eyes. Green turtle nests are

distinctly circular and may be over a metre deep. The tracks left

by a nesting green turtle are easily recognisable as the fore

flippers are swept backwards together pulling the turtle along the

beach, the right flipper leaving a distinct linear groove in the

sand exactly opposite the left flipper, creating a series of parallel,

horizontal tracks on either side of the body. 

Nesting beaches tend to consist of fine deep sand in the UAE

and include offshore islands and mainland sites. They are known

to migrate great distances (several thousands of kilometres in

some cases) and may be seen almost anywhere in UAE waters.

The largest numbers occur on feeding grounds to the west of Abu

Dhabi in shallow water over seagrass and algal beds.

HAWKSBILL TURTLE

Eretmochelys imbricata (Rüppell, 1835)

Hawksbill turtles are relatively small, measuring about 80

centimetres in length and weighing a maximum of about 50

kilograms. They are named after their pointed, slightly hooked

beak, which is accentuated by a narrow head. They can,

however, be mistaken for young green turtles. Both are similar in

colour and have four costal scutes on each side of the carapace.

The thick costal scutes of the hawksbill tend to overlap in all but

the oldest individuals and the trailing edge of the carapace often

appears jagged. There are two pairs of plates between the eyes,

compared to just one in the green turtle.

Hawksbill turtle nests are roughly circular and shallow, usually

less than half a metre deep. Unlike green turtles, hawksbills

move along the beach by alternately sweeping the fore flippers

backwards, much like a freestyle swimming stroke. The tracks

left by each flipper either side of the body are therefore parallel,

but not directly opposite each other as with the green turtle.

Nesting beaches may consist of anything from fine sand to

rocky, coarse sand beaches in the UAE and include offshore

islands and a few mainland sites. Feeding grounds are in shallow

water over coral or rocky reefs where they feed on soft corals,

sponges, ascidians and other soft-bodied animals. Hawksbill

turtles probably occur wherever there are coral reefs, suggesting

a range that includes much of the Gulf of Oman and Arabian Gulf

coastal waters. Most have been seen near the shallow, offshore

coral reefs to the west of Abu Dhabi.

LOGGERHEAD TURTLE 

Caretta caretta (Deraniyagala, 1933)

Local Name: ‘Murah’

Adult loggerhead turtles are slightly smaller than green turtles, the

carapace usually measuring a little less than 100 centimetres in

length and weighing up to 160 kilograms. There are five pairs of

costal scutes, as opposed to four in both green and hawksbill

turtles. The carapace is relatively flat and is often light brown,

while the leathery skin has an orange tinge. The broad head is on
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S E A T U RT L E S  I N T H E UA E

ABOVE: Green turtles mating in the Arabian Gulf
BELOW: Tracks left by a nesting hawksbill turtle 

The head of a hawksbill turtle, showing the characteristic hooked beak for
which it is named.

S E A S N A K E S
True sea snakes (family Hydrophiidae) are the most completely

marine of all extant reptiles. They never voluntarily come out of

the water, and live, reproduce, feed and die at sea. The origin and

relationships of the true sea snakes are still subject to debate, but

molecular phylogeny indicates that they are closely related to the

Australo-Papuan elapid land snakes, and probably originated in

that region (Keogh 1998; 2002; Slowinski and Keogh 2000).

Indeed they are often classified within the family Elapidae.

Like terrestrial snakes, all sea snakes have scaly skin. However,

unlike their land-dwelling relatives, they lack expanded belly scales

and the ability to move on land. Hence they are frequently left

stranded and helpless on the beach by strong onshore winds or

rapidly falling tides. The vertebral column of many sea snakes is

weak and does not provide sufficient support to cope well out of

water and, as the skin lacks sufficient waterproofing, stranded sea

snakes may die from dehydration. Sea snakes have valved nostrils,

which close when the snake is under water, and the tongue is short

with only the cleft portion protusible. The body form is variable, but

all have a laterally compressed, paddle-like tail for swimming. Fish-

eating species usually have a body shape similar to most terrestrial

snakes, but species that feed on burrowing eels have small heads

and fore bodies, with large deep hind bodies up to ten times the

diameter of the head and neck (Heatwole and Cogger 1993).

Sea snakes can dive to depths as great as 100 metres, and may

remain underwater for two hours (Heatwole 1987). Eventually

they must surface to breathe, with most species having dorsal

nostrils so that they can breathe without exposing the rest of the

body to aerial predators. All true sea snakes bear live young and

generally produce clutches of between three and nine relatively

large neonates. The beaked sea snake Enhydrina schistosa is an

exception and produces large clutches, averaging 18.3, but

sometimes up to 30 (Heatwole and Cogger 1993).



ARABIAN GULF SEA SNAKE

Hydrophis lapemoides (Gray, 1849)

Up to 96 centimetres, the Arabian Gulf sea snake is bulky, with a

relatively small head. It is yellow, sometimes pale dull green or

grey, with 33 to 35 dark bands along the length of the body, with

pale undersides. The top of the head is usually dark with a

narrow yellow band forward of the small eyes. It is similar in

appearance to the annulated sea snake H. cyanocynctus.

This species is found in warm, shallow waters over reefs, seagrass

or sand and has been recorded in fresh-water estuaries. This is

usually considered a rare species, but is relatively common in the

Arabian Gulf and in near-shore shallow waters in the Gulf of Oman.

REEF SEA SNAKE

Hydrophis ornatus (Gray, 1842)

Up to 95 centimetres, this is a medium-sized sea snake with

about 50 broad dark bars or rhomboidal spots separated by

narrow interspaces, on a yellow, olive, pale grey or even whitish

background. The head is olivaceous. 

It frequents warm, shallow waters over reefs, seagrass or sand

of the Arabian Gulf and Gulf of Oman.

BEAKED SEA SNAKE

Enhydrina schistosa (Daudin, 1803) 

The beaked sea snake can be up to 140 centimetres in length.

The body is moderately stout and vertically flattened and the

head rather small and only slightly wider than neck. The snout is

down-turned giving the characteristic beaked profile. The upper

part of head is dark greenish without markings. The dorsum of

adults is a dull olive green or greenish-grey with dark crossbands

that tend to fuse together towards the tail. Crossbands are

widest along the backbone and tend to come to points on the

flanks. The crossbands usually disappear in older adults,

leaving a dull bluish-grey colour dorsally.

Inhabiting shallow waters with muddy or sandy bottoms,

they are plentiful at mouths of rivers and have been found

upstream in various localities. They are common in the Gulf of

Oman but rare in the Arabian Gulf.

ANNULATED SEA SNAKE

Hydrophis cyanocinctus (Daudin, 1803)

This is a large sea snake, up to 188.5 centimetres in length,

having a moderate-sized head and the greatest body diameter,

about 2.5 times the diameter of the neck. The colour is

variable but there are 50 to 75 black bars or rings on a yellow

or olive background, particularly in younger individuals. These

bars are broader dorsally, with interspaces less than half the

bar width, and usually taper to points on the flanks. 

This species frequents warm, shallow waters over reefs,

seagrass or sand and is reported as common in the Arabian

Gulf and also occurs in shallow waters in the Gulf of Oman.
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Sea snakes are among the most venomous of the world’s

snakes (Warrell 1993) and the venom of all of those found in UAE

waters can be fatal to humans. The venom probably evolved in a

feeding context rather than for defence (Heatwole 1987). 

The venom has to be powerful enough to rapidly overcome prey,

such as fish, crabs and squid, and also has a secondary role in

actively aiding digestion. The fixed, tubular fangs are just a few

millimetres in length and hang from the upper jaw at the front

of the mouth. Injection occurs by deliberate compression of the

venom glands, delivering a lethal combination of neurotoxins,

myotoxins and nephrotoxins, although the exact composition of

the venom varies between species and even individuals. Despite

their powerful venom, most sea snakes are docile and it is very

rare for them to bite humans.

Sea snakes occur in both the Arabian Gulf and the Gulf of Oman,

with nine species having been recorded in the area (Anonymous

1991; Gallagher 1993; Gasperetti 1988). Research on the UAE’s

sea snakes has been minimal (e.g. Brown 1989; Gallagher 1993;

Rasmussen 1993) although they may be abundant in the warm

shallow seas of the Arabian Gulf, where they can frequently be

seen on the sea’s surface, and where they are known to engage

in mating behaviour. Boat-based surveys in the Straits of Hormuz

have revealed densities of up to 142 individuals per square

kilometre (Anonymous 2000), the vast majority of which were

the yellow-bellied sea snake Pelamis platurus.

The status of sea snakes in the UAE is unknown. None of the

species that occur in UAE waters are listed in IUCN’s Red List of

endangered species. 

The following descriptions follow Gasperetti (1988) and Anon.

(1991). Identification of the species may be difficult in some

cases and readers are referred to the more detailed descriptions

and keys in these works.

A mating pair of beaked sea snake Enhydrina schistosa

S E A S N A K E S  I N T H E UA E

LEFT AND BELOW: Annulated sea snake Hydrophis cyanocinctus



This species is to be found in warm, shallow waters over reefs,

seagrass or sand, but is less often seen than the Arabian Gulf and

yellow sea snakes. It has been recorded from the Gulf of Oman

and is common in the Straits of Hormuz.

GRACEFUL SMALL-HEADED SEA SNAKE

Microcephalophis gracilis (Shaw, 1802)

Up to 102.5 centimetres, the head is extremely small and the

forebody narrow compared to the size in this snake. The head is

black to dark olive. Adults are greyish above and paler below,

with indistinct markings. Juveniles have a series of whitish dorsal

bands or oval spots on the narrow anterior part of the body and

more or less complete bands posteriorly.

A specialist feeder on bottom-living eels, this species probably

dives deeper than most other sea snakes. It has been reported

from the Arabian Gulf and Gulf of Oman.

YELLOW-BELLIED SEA SNAKE 

Pelamis platurus (Linnaeus, 1766)

Generally less than 90 centimetres in length, the upper surface

along the back is uniform brown (often very dark), sides and

undersides pale yellow and the tail black with a bold yellow

diamond-shaped pattern. The head is small and narrow and is

also coloured dark above, pale below. The colour pattern of this

species is unique and not easily mistaken for any other species.

The eye is relatively large. 

Most plentiful in clear, warm, shallow water where surf and

currents are weak, they may also be found far out at sea. It is a

surface feeder and has often been observed along distinct surface

current lines over deep water. The most widespread species of

sea snake, it has been recorded both in the Arabian Gulf and the

Gulf of Oman. 

VIPERINE SEA SNAKE

Praescutata viperina (Schmidt, 1852)

Up to 78 centimetres, the body is moderately thick, cylindrical

towards the head. It is variable in colour, often with 24 to 35 dark

rhomboidal spots, which are more or less confluent dorsally, on a

greyish background. The crown of the head is dark grey or black.

Males have spines on the distal side of the dorsal scales and a

row of spines on the rear edge of the wide, anterior ventral scales.

It frequents warm, shallow waters over reefs, seagrass or sand and

has been recorded in both the Arabian Gulf and the Gulf of Oman.

Robert Baldwin and Drew Gardner
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YELLOW SEA SNAKE

Hydrophis spiralis (Shaw, 1802)

The yellow sea snake is perhaps an exception to the generally

docile nature of sea snakes and is said to be aggressive. Large

and dangerous, its bite is potentially fatal. The largest of the sea

snakes, it may reach 2 metres or more in length, though is

relatively less bulky than the Arabian Gulf sea snake. The colour

pattern is yellow with 30 to 60 narrow black rings, wider dorsally,

along the length of the body, with pale undersides. The head of

young snakes is blackish with a yellow horseshoe-shaped mark

on top, while in adults the head is entirely yellow.

In UAE waters, it has been recorded from the Gulf of Oman

and the Arabian Gulf, but is restricted to warm shallow waters

over reefs, seagrass or sand.

SHAW’S SEA SNAKE

Lapemis curtus (Shaw, 1802)

Up to 86 centimetres in length, the body is relatively short, neck

indistinct and the head broad and slightly flattened. It is yellow,

olive or grayish above, with 45 to 55 dark bands, often taking on

a rough diamond shape, thicker and almost touching over the

spine and converging to points at the flanks. They have pale

undersides and may have dark patches above each eye. Males

may have well-developed spines on the body scales. Juveniles are

more strikingly coloured, bright yellow against black, and the

dark bands may form complete rings.
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ABOVE: Arabian Gulf sea snake Hydrophis lapemoides

RIGHT: Shaw’s sea snake Lapemis curtus

ABOVE: Shaw’s sea snake Lapemis curtus
BELOW: Yellow-bellied sea snake Pelamis platurus
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A M P H I B I A N S
AMPHIBIANS (CLASS AMPHIBIA) COMPRISE frogs, toads, newts, salamanders and caecilians. Some 5,400 species are
currently recognised worldwide. Most amphibians must lay their eggs in fresh water, where the juvenile or larval
stage develops. In addition, the skin of most amphibians provides little protection against drying out. For this
reason, the majority of them live in or near ponds, streams or other moist places. Some, however, have adapted to
more arid or seasonal environments. In the Arabian Peninsula, only frogs and toads (order Anura) are present and
nine species are known, of which six are endemic (i.e. found only in Arabia) (Arnold 1980a; Balletto et al. 1985).
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In the UAE, the only amphibians are two similar species of toad,

the Arabian toad Bufo arabicus (formerly called B. orientalis) and

the Dhofar toad B. dhufarensis. Their natural distribution is in the

mountain regions and in oases on the surrounding gravel plains,

although in recent times they have been introduced into at least

a few man-made environments elsewhere. Both toads are also

found in Oman, Yemen and western Saudi Arabia. Prior reports

of B. arabicus from Jordan have not been confirmed and all toads

there are now considered to represent B. viridis, the green toad, a

widespread and highly adaptable species that ranges across most

of the Palaeartic (Disi 2002).

The Arabian toad is by far the most commonly seen toad in the

mountain wadis of the UAE. They are normally found in or near

water and are active by day as well as by night, although they often

seek shelter from direct sunlight in the heat of the day. Close

inspection of mountain pools frequently reveals well-camouflaged

toads, often clustered in damp or shady crannies. When other

shelter is scarce, they may excavate small hollows in damp wadi

gravel, resembling donkey hoof prints, perhaps to take advantage

of a slightly cooler or more humid microclimate.

The Arabian toad is absent, nevertheless, from the Ru’us al-Jibal

in the north of the Hajar Mountains and also from Dhofar in

southern Oman. This isolated distribution leaves open the

possibility that the Arabian toad of the UAE and Oman will prove

to be genetically distinct from the Arabian toad of western Arabia,

although both are undoubtedly related to the B. viridis populations

to the north.

The Dhofar toad is less commonly encountered in the

UAE, partly because adults are primarily nocturnal and

partly because its usual habitat seems to be at some

distance from water bodies. It is, however, the only toad

species found within the mountains of the Ru’us al-Jibal, where

permanent water is extremely scarce, and it has been found there

on one of the highest ridges in the UAE, at an elevation above

1,500 metres (Cunningham and Feulner 2001). A mating frenzy of

Dhofar toads was observed by day in temporary pools in a

boulder-strewn wadi in the Ru’us al-Jibal, a few days after

winter rain in early 2001, and more than 500 tadpoles

were present in the pools that remained about five

weeks later. Dhofar toads and tadpoles have also

been found in traditional stone-lined cisterns in Ru’us al-Jibal

mountain settlements. Their distribution suggests that they must

be able to breed successfully even in puddles and potholes away

from major watercourses. In the wetter Dhofar region of Oman,

where the Dhofar toad is also the only toad species present, it is

reported to be more active by day and is usually found near water.

This suggests that its behaviour and ecology in most of the UAE

have had to accommodate the presence of the Arabian toad,

which appears to dominate the daytime wadi pool environment

(Arnold 1980a).

In or near permanent water, breeding occurs year round, as

shown by the presence of black, pearl-like strings of toad eggs in

rocky pools, cisterns and falaj channels. In more extreme habitats,

tadpoles must develop rapidly and adult toads may be active for

only a brief period after rain, when they breed.

The strategy of both UAE toad species is to lay large numbers of

eggs, on the chance that at least a couple will reach adulthood and

breed again. Tens of thousands of Dhofar toadlets were present

behind the Tawiyan Dam on the southern edge of the Ru’us al-Jibal

for several months following spring rain in 2003. By day they took

shelter along the shoreline, among rocks or within the cracks

formed in the drying silt around the perimeter of the temporary

reservoir, emerging like a plague at the footfalls of a human

observer. By night they perched to feed on insects.

2 5 3

Dhofar toad Bufo dhufarensis

 



(2) The dorsal profile of the snout. The dorsal profile of the Dhofar

toad’s snout is a distinct and steep-sided trapezoid, and the

eyeballs are slightly more prominent. In the Arabian toad, the

dorsal profile of the snout is somewhat more rounded. This

distinction correlates with a broader nasal bridge and more

vertical ‘cheeks’ in the Dhofar toad, whereas the ‘cheeks’ of

the Arabian toad slope outward from a narrower nasal bridge.

(3) The lateral profile of the snout. The front edge of the snout of

the Arabian toad is vertical or rounded in profile, whereas the

snout of the Dhofar toad slopes backwards from the tip, just

below the nostrils, to the lower jaw.

(4) The mating call. The staccato kra-kra-kra mating call of the

Dhofar toad is readily distinguishable from the prolonged

krrraaaa of the Arabian toad, which has been likened to the

creaking of a hinge.

These same features are often discernible in juvenile toads and,

in fact, young Dhofar toads seem to be somewhat more uniform

in appearance than adults, independent of where in the UAE they

are found, having a pale cocoa brown colour with black mottling,

and a dark horizontal eye stripe.

It has sometimes been said in the UAE that Dhofar toads can be

distinguished by their black toe tips, but in fact the local Arabian

toads sometimes also have black or brown

toe tips, although it seems that normally

the tips are white. In any case

this feature is limited to

the most distal extremity

and is usually difficult to

observe confidently unless

the toad has been caught.

Tadpoles of the two species can also be distinguished, based on

the configuration of the mouth elements, the colouration and

attachment of the caudal (tail) fin, and the visibility of the

intestines (Balletto et al. 1985).

Amphibian populations are generally in decline worldwide for

reasons that are not yet well understood, although various factors

such as global warming, acid rain, water pollution, fungal infections

and insecticides have been mentioned as possible causes. Observed

toad numbers in the UAE are highly susceptible to short-term

environmental conditions, principally drought, and no evidence

exists of longer-term trends. In view of the general concern,

however, ecological study and monitoring of the two UAE toads,

including attention to their ecology, population dynamics,

niche separation and the effects of land use and

urban growth, would be of value.

Peter Cunningham and Gary Feulner
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Both toads have the ability to aestivate in a dormant state in

mud, gravel, or rock crevices and are able to do so for as much as

three years or more if necessary (Balletto et al. 1985; Schätti and

Gasperetti 1994). Such a lifestyle is consistent with the ecology of

the so-called ‘rain frogs’ of arid environments elsewhere. It has

been estimated that even a single opportunity to feast, for example

on a termite swarm, would allow a toad to survive in a dormant

state for a year or more. In Jordan, the related green toad is known

to accommodate dehydration by tolerating high concentrations of

urea and blood plasma. It has also been shown to seek refuge in

rodent burrows, where the humidity is substantially higher than

outside (Disi 2002).

Except perhaps when aestivating, both the Arabian toad and the

Dhofar toad emerge rapidly in response to rain or even drizzle,

like most toads everywhere. In the wadi environment, at such times

dozens of toads may be visible at any point along the gravel wadi

bed. Another species that emerges with them under these conditions

is the carpet viper Echis omanensis (formerly E coloratus), a resident

of the lower mountains that, in the UAE, appears to prey largely on

toads. Other local toad predators include Brandt’s hedgehog

Paraechinus hypomelas and the wadi racer Coluber rhodorhachis, a

long thin snake that also preys on tadpoles.

Most toads are unpalatable to potential predators because their

skin secretes chemicals that may range from noxious to deadly.

This is especially true of Bufo species, but the native UAE predators

have apparently become immune to the secretions of the local

toads. By contrast, a frisky domestic dog that tried to take

a local toad is reported to have dropped it

immediately, foamed at the mouth

and rolled about on the

ground for more than ten minutes, vigorously rubbing its snout to

purge the sensation (Jongbloed 2000).

The normal diet of the local toads is insects, which they catch,

like other frogs and toads, by means of a sticky and prehensile

tongue. Cannibalism has been documented in the Arabian toad,

larger toads consuming small juveniles (Gross and Shepley 1994).

They are also reported to eat wadi fish trapped in drying puddles.

Toads have no teeth and cannot chew, so they must swallow even

large prey items whole. 

The Arabian and Dhofar toads are very similar in appearance.

Both show considerable and overlapping variation in colour, from

green to tan to brown (and even grey) and from mottled to

monochrome, although the most vividly spotted toads are almost

invariably Arabian toads. Size is likewise similar and overlapping,

with adult females of both species being larger than the

corresponding males. The Dhofar toad is said to be the smaller of

the two species (Balletto et al. 1985) but some of the largest

toads the authors have observed have been Dhofar toads. The

Dhofar toad has a somewhat flatter body shape, but this is a

feature that is often difficult to judge confidently.

The two species can be reliably distinguished, however, by

careful attention to several features:

(1) The tympanum or eardrum. The tympanum of the Dhofar toad is

large and prominent. It is nearly the same diameter as the eye,

has a distinct raised border, and nearly abuts the edge of the eye

socket. The tympanum of the Arabian toad is smaller (only

about half or two-thirds the diameter of the eye), is set back

from the eye socket at a distance almost equal to the diameter

of the tympanum itself, and the margin is often indistinct, so

that the tympanum can be difficult to recognise, especially if

the toad is well mottled.

ABOVE AND RIGHT: Arabian toad
Bufo arabicus

Dhofar toad Bufo dhufarensis



No mountain wadis in the UAE flow continuously at the surface

throughout the year, but fish can nevertheless be found in most

of them (Feulner 1998a). Unlike some specialised fish species

elsewhere, the local wadi fish cannot aestivate in order to survive

the prolonged desiccation of their environment, nor do they produce

drought resistant eggs. Instead, they must be able to survive for

extended periods in small, isolated pools, then propagate and

disperse rapidly when the wadis flow again after rain.

Two non-native varieties of freshwater fish also occur in the

UAE. One, the tilapia Oreochromis spp., has been actively

introduced in recent times and is now established in a few larger

wadis and a number of man-made environments. The other, the

molly Poecilia spp., is known only from irrigation channels at a

single agricultural plantation outside Dubai.

An additional species, the freshwater goby Awaous aeneofuscus,

occurs in a few wadis in northern Oman, adjacent to the UAE

border near Hatta. This fish lives as an adult in pools in larger

streams, but typically breeds downstream and disperses via the sea.

The observed distribution of wadi fish in the Hajar Mountains

was accomplished at least thousands of years ago, during periods

of wetter climates, when the wadis flowed more regularly. It is an

important biogeographic observation that the UAE’s native

freshwater fish have their closest evolutionary relationships to

species in Iran and that there is no evidence for the exchange of

freshwater fish species between the mountain regions of eastern

and western Arabia.

Known predators of wadi fish include the wadi racer Coluber

rhodorhachis, a long thin snake, and (in shallow pools) occasional

migrant or wintering herons, little bitterns and kingfishers. Toads

have been reported to prey on fish stranded in drying pools, and

it is possible that the Burton’s saw-scaled viper Echis omanensis

(formerly E. coloratus) may do the same.
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F R E S H WAT E R F I S H E S
THE SCARCITY OF FRESHWATER BODIES IN THE UAE limits both the number and variety of fish that can be found in these
habitats. Only three native species occur, all in wadis in the Hajar Mountains. These are: Garra barreimiae, a small,
dark, catfish-like bottom feeder that is the UAE’s most common wadi fish; Cyprinion microphthalmum, a larger,
minnow-like species found in only two UAE wadi systems; and Aphanius dispar (the Arabian killifish), a small,
pale fish common in shallows in coastal lagoons as well as mountain wadis and today introduced into many man-
made water bodies. The first two species are members of the carp family (Cyprinidae), whereas the third belongs
to a large family commonly known as egg-laying toothcarps (Cyprinodontidae).
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Garra barreimiae, named after the Buraimi oasis, is by far the

most common native species. In many wadis G. barreimiae is the

only fish present. They are small (adults are generally ca. 4.5–7

centimetres) and mottled brown in colour, typically dark but

varying somewhat with the surroundings. Larger adults sometimes

show more colourful red, white or blue markings, probably

related to breeding status. They feed on detritus and algae and

have a specialised mouth plate that functions as a suction device.

They resemble aquarium catfish as they nuzzle their way over

gravel and rock surfaces, but they dart about frantically when

approached in shallow pools where they are vulnerable to

terrestrial and avian predators.

G. barreimiae is endemic to the UAE and northern Oman.

Separate subspecies have been recognised on the east and west

flanks of the Hajar Mountains, respectively, but these cannot be

distinguished by field observation alone. The genus Garra is known

from East Africa to South Asia and several other Garra species are

endemic to the mountains of south-western Arabia, but the

closest relative of G. barreimiae is thought to be G. persica, which

is widespread in southern Iran.

G. barreimiae has a behavioural tendency to explore upstream,

which probably facilitates dispersal when the wadis flow. Smaller

adults have been observed to climb several metres up waterfalls,

using the wet surface of the splash zone adjacent to the main flow

of water, sometimes wriggling, sometimes jetting forward, resting

periodically with pectoral fins spread, the mouth plate engaged for

suction, and the tail twisted and pressed flat against the rock.

Little is known about the life history of G. barreimiae in the

wild. Several anecdotal reports exist of the release of eggs and

sperm during transport of specimens, provoking speculation that

spawning may be triggered by turbulence, mimicking that of a

wadi in spate. G. barreimiae will cannibalise its own eggs if

conditions permit. Experiments have shown that G. barreimiae

can tolerate water temperatures up to ca. 40ºC (104ºF) and

salinity up to one-third that of sea water (Haas 1982).

G. barreimiae is caught and eaten by human residents of the

mountains, even today. The normal technique employs a V-

shaped stone dam to channel the fish onto a portable sieve-like

platform made from palm ribs, wire mesh or nylon netting. This

can be very effective, eliminating all but the very smallest fish in

the area, but only G. barreimiae is taken for food, even when

other species are present.



The Arabian killifish Aphanius dispar, is found in many

UAE mountain wadis, but its primary environment

is coastal lagoons (khors), where it may

be the most common fish. 

For this reason it is known

to experts as a

‘secondary’ freshwater

fish. It is able to

tolerate a wide range of

salinities, from freshwater to hypersaline. It is also able

to survive at water temperatures as high as 46ºC (114ºF) (Haas

1982). Such extreme temperatures can be encountered in tidal

lagoons as well as in shallow mountain pools.

The Arabian killifish is somewhat smaller (adults ca. 3.5–5.5

centimetres) and paler than most G. barreimiae. It also swims

higher in the water column and often ‘hovers’ characteristically

with the tail curved slightly to one side. Adults show marked sexual

dimorphism. Females are mottled golden-brown with numerous

dark, vertical, zebra-like stripes; males are pale and faintly white-

stippled but the tail fin bears two to three dark vertical bands. In

breeding colour the lips and fins of the male are vivid blue-white

and, when displaying, the tail is fluttered like a matador’s cape.

The Arabian killifish is a surface feeder by design, but in the wadi

environment it is highly opportunistic. It can subsist on algae, but it

takes live food when available and also feeds on debris on the wadi

bed. It is also an efficient predator of mosquito larvae. One study

reported an average consumption of 96 larvae per fish per day, in

the presence of abundant alternative foods (Haas 1982).

For this reason A. dispar has been introduced for

mosquito control into

various man-made

bodies of water in

the UAE, including

cisterns, agricultural

runoff channels,

bulldozed ponds and

water tanks. It is able to reproduce

successfully in all of these environments.

The Arabian killifish is found around the entire Arabian Peninsula

and its dispersal from one wadi system to another is undoubtedly

facilitated by its ability to migrate along the seacoast. At least in

some UAE wadis, however, it seems likely that it has been

artificially introduced. Observations in the 1990s identified three

wadis in which A. dispar was, anomalously, the only fish present

(Feulner 1998a). Two of these were subsequently found to dry up

entirely during prolonged drought, eliminating all fish.

Cyprinion microphthalmum is the largest but least common of the

UAE’s native species. Within the UAE, it is found only at Hatta

and Hadf, and only in larger pools, but it is present throughout the

mountains of northern Oman, and in Iran, Pakistan and Afghanistan.

C. microphthalmum is a streamlined mid-water swimmer. Its

mouth and lips are specialised for scraping algae from rock surfaces,

but it will also take live food such as mosquito larvae and small

crustaceans, when available. Adults are recognisable by their size

(up to ca.12 centimetres) and their large, transparent, deeply forked

tail. They are grey-brown dorsally, sometimes slightly mottled, with

large, distinct scales. When seen from the side, as sometimes

happens when feeding, they are a striking

silvery white that can reflect like

the flash of a knife blade.

In breeding colour

they darken and the

lips, gill areas and pectoral

fins become a vivid pale blue.

Immature fish are mottled golden-brown

and can be difficult to distinguish from juvenile G. barreimiae.

usually marked with a row of several diffuse dark blotches along

the side of the body. Larger individuals show vertically

striped and variably tinted dorsal and tail fins.

At breeding time, the tilapia male

excavates a characteristic shallow bowl in a

sandy bottom area, which he then patrols as his

territory and defends against other males. In suitable

areas, many territories may be established in close proximity.

Mollies Poecilia spp. (formerly Mollinesia spp.) have been

observed in irrigation ditches at Ruwayyah, an agricultural area

outside Dubai, and may occur in similar circumstances

elsewhere. They are thought to have originated from private

aquaria. Mollies are native to tropical and subtropical America,

but the black molly, a selectively bred variety, is a popular

aquarium fish available worldwide. At Ruwayyah, mollies occur in

three colour varieties: black (the commercial variety), pale beige

(considered to be the original wild colour) and mottled black-and-

beige. This phenomenon represents a reversion of the aquarium

stock to the original wild colour due to indiscriminate breeding.
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OT H E R S P E C I E S  P O S S I B LY P R E S E N T
The freshwater goby Awaous aeneofuscus, has been found in

northern Oman in wadis adjacent to the UAE border near Hatta

(Feulner and Cunningham 2000). Most gobies are sedentary marine

fish inhabiting shallow-water environments and sheltering in

burrows or crevices. Some, however, live primarily in freshwater

rivers and streams. Awaous aeneofuscus is one of the latter and is

found in Indian Ocean tributaries from South Africa to Pakistan,

in a variety of habitats. A. aeneofuscus could possibly be found

from time to time in the larger East Coast wadis of the UAE, such

as Wadi Wurayyah or Wadi Zikt, although the recent construction

of major dams in those wadis diminishes that possibility.

A. aeneofuscus is a sedentary, omnivorous bottom-dweller that

can exceed 20 centimetres in length. The elongated body is

mottled grey-brown with diffuse, yellow-buff transverse bands

across the back. In open sand or gravel, it can take cover by

rapidly burying itself. Reproduction by A. aeneofuscus has never

been observed, but is thought to be similar to other large species

of Awaous, in which adults move downstream to estuaries to

breed, the eggs becoming part of the oceanic plankton community

for an unknown period of time. Fry return to streams during

spring tides and after heavy seasonal rains. The goby population

near Hatta nevertheless seems to have maintained itself in situ

for a number of years without access to the sea.

It is probably inevitable that additional introduced fish species

will be found from time to time at discrete permanent freshwater

sites, particularly in agricultural ponds and dammed lakes.

Aquarium fish, such as guppies Poecilia reticulata and platties

Xiphophorus maculatus, in addition to the mollies mentioned

above, have been released into spring-fed drainage systems in

eastern Saudi Arabia and have apparently persisted (Ross 1985).

All of the foregoing species are members of the live-bearing

toothcarp family (Poecilidae) and are prolific in captivity. Another

member of the same family is Gambusia affinis, a New World

species that has been widely introduced elsewhere to control

mosquitoes, but often to the severe detriment of the native fish

fauna, as in Iran. Fortunately, the high summer temperatures of

freshwater bodies in the Hajar Mountains, and the extreme

irregularity of their hydrologic regimes, may protect against the

successful introduction of G. affinis in the wild in the UAE.

Gary Feulner

LEFT: Garra barreimiae
BELOW: Arabian killifish Aphanius dispar (female)

Tilapia are a sub-group of the very large and highly diversified

Cichlid family of fish (Cichlidae). The name tilapia refers to several

similar species in the related genera Oreochromis and Tilapia.

Tilapia are omnivores and they have been introduced throughout

Arabia in recent years to freshwater bodies of all kinds for algae,

weed and mosquito control. Some are now bred locally.

Tilapia are notoriously voracious, hardy and prolific species native

to African rivers that vary seasonally, predisposing the fish to be

able to tolerate considerable fluctuations in temperature, salinity,

water quality and food resources. Tilapia are also much larger than

the UAE’s native wadi fish (potentially exceeding 20 centimetres),

making them not only formidable competitors but also potential

predators. As a result, there is reason for concern that the

introduction of tilapia will adversely affect native fish populations.

Field identification of individual tilapia species is difficult. The

species present in the UAE have not been confirmed, but probably

include Oreochromis niloticus and O. mossambicus. The variety most

commonly seen in wadi environments is a pale beige colour,

Molly Poecilia spp. (female)

Freshwater goby Awaous aeneofuscus
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M A R I N E F I S H
BIOGEOGRAPHICALLY, THE WATERS OF THE UNITED ARAB EMIRATES belong to the Western Indian Ocean faunal province.
Numerous factors govern the abundance and distribution of fish and marine species in the waters of the UAE.
Perhaps the most important of these is the contrast between the two main water masses lapping the country.
The relatively shallow (average depth 35 metres) and nearly enclosed Arabian Gulf is characterised by a stressful
environment of high salinity (more than 40 parts per thousand (ppt), in summer), high summer temperatures,
exceeding 35˚C at its peak, and wide temperature fluctuations between seasons. On the other hand, waters of the
Gulf of Oman, which bathe the East Coast of the UAE, exhibit more oceanic properties with much lower salinity
levels (around 37 ppt) and a more equable temperature regime.
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Fish exhibit a strong tendency to inhabit certain habitats, thereby

allowing categorisation of fish fauna by habitats. Furthermore,

grouping fish in this way permits observers to appreciate the

similarities and differences of the different species. The fish and

marine fauna of the UAE may be broadly divided into two main

categories: demersal, or bottom-dwelling, and pelagic species,

‘off’ the bottom. These two categories may be further subdivided

into shallow, coastal and deep-water or oceanic species. Among

the demersals, an additional category of coral reef species may

also be added.

This category covers bottom-dwelling fish found in shallow water,

less than 20 metres deep. The mojarras/silver-biddies (Gerreidae)

are an important family of local shallow-water species, found on

sandy and rocky bottoms as well as in lagoons, at depths of

between 10 to 20 metres. They may, however, be encountered in

waters as deep as 50 metres. Other significant shallow-water

demersal species include the eel catfish (Plotosidae), sawfish

(Pristidae), pipefish and seahorses (Syngnathidae), cornet fish

(Fistulariidae), terapons (Teraponidae), sillagos (Sillaginidae),

goatfish (Mullidae), sicklefish (Drepanidae) and batfish (Ephippidae).

Fish found at similar depths, but more restricted to coral reefs,

include at least one member of the requiem sharks (Carcharhinidae),

the blacktip reef shark Carcharhinus melanopterus, angelfish

(Pomacanthidae), butterfly fish (Chaetodontidae), cardinal fish

(Apogonidae), fusiliers (Caesionidae), damselfish (Pomacentridae),

wrasses and tuskfish (Labridae), parrotfish (Scaridae), blennies

(Blennidae), gobies (Gobiidae) and surgeonfish (Acanthuridae).

The shallow benthic habitat, especially when associated

with seagrass beds, lagoons and mangroves,

serves as an important nursery

ground and shelter for many

species, including those

normally found further

offshore, such as a

number of rays and

skates, snappers

(Lutjanidae), grunts

(Haemulidae), emperors

(Lethrinidae) and seabream

(Sparidae).

Seven species have been reported from shallow marine

environments adjacent to sabkha-related habitats. These are the

Sind sardinella Sardinella sindensis, the Arabian pupfish Lebias

dispar, the kingsoldier bream Argyrops spinifer, the orange-spotted

grouper Epinephelus coioides, the jarbua terapon Terapon jarbua,

the common silver-biddy Gerres oyena and greenback mullet Liza

subviridis. No fish are found exclusively in sabkha habitats. Species

composition there depends on colonisation by marine species from

the adjacent sea. These can therefore be classified ecologically as

transients represented by tidal and seasonal visitors, or residents

represented by true and partial residents (Zajonz et al. 2002).

2 6 1

BACKGROUND PHOTO: A school of trevally Carangoides bajad
BELOW: Parrotfish (Scaridae) are among the species found in shallow water
in the vicinity of coral reefs,



S H A L L OW P E L AG I C

Among shallow pelagic species are ilishas (Pristigasteridae) and silversides (Atherinidae), which often frequent coastal lagoons. A number of

species belonging to the hammerhead shark family (Sphyrnidae) can be added to this group: the winghead shark Eusphyra blochii, the

great hammerhead Sphyrna mokarran, the smooth hammerhead S. zygaena, and juveniles of the scalloped hammerhead S. lewini. Again,

the blacktip reef shark is included here. Mullet (Mugilidae) which spend some time at the bottom, although usually categorised as

demersals, also belong within this category.

Silverside (Atherinidae)

Greenback mullet Liza subviridis

Blacktip reef shark
Carcharhinus melanopterus

Winghead shark Eusphyra blochii
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Indo-Pacific sergeant Abudefduf vaigiensis

Surgeonfish Acanthurus sohal

Orange-spotted grouper Epinephelus coioides

ABOVE: Batfish Platax orbicularis
ABOVE RIGHT: Gerres filamentosus
RIGHT: Terapon jarbua ILLUSTRATIONS NOT TO SCALE
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Nurse shark (Ginglymostomatidae)

Cobia Rachycentron canadum

Giant trevally Caranx ignobilis

C OA S TA L D E M E R SA L

The habitat of coastal demersal species extends from the nearshore from depths of around 20 down to 100 metres. In this category are

a number of shark species, including the bamboo shark (Hemiscylliidae), the zebra shark Segostoma varium, the Arabian smoothhound

Mustelus mosis, the bramble shark Echinorhinus brucus, the bull shark Carcharhinus leucas and some ray species including the electric ray

(Torpedinidae), guitarfish (Rhinobatidae), the stingray (Dasyatidae) and the longtail butterfly ray Gymnura poecilura. Also included are the

sea catfish (Ariidae), groupers (Serranidae), snappers, grunts, sea bream, emperors, threadfin breams (Nemipteridae) and rabbitfish

(Siganidae). Some of the species in this group are among the most important commercial species throughout the region. 

Arabian smoothhound Mustelus mosis

Bramble shark Echinorhinus brucus

Zebra shark Segostoma varium

Silver grunt Pomadasys argenteus

Spangled emperor Lethrinus nebulosus

Coastal pelagic species include some sharks, such as the

nurse shark (Ginglymostomatidae) and the whale shark

Rhincodon typus, and some members of the requiem

shark family. Other species in this category include

members of the order Elopiformes, such as tenpounders

(Elopidae) and tarpons (Megalopidae), most of the

members of the sardine, sardinella and shad family

(Clupeidae), anchovies (Engraulidae), milkfish (Chanidae),

cobias Rachycentron canadum, and most of the members

of the jack/trevally family (Carangidae) which, although

occupying near-bottom habitats, may be categorised as

coastal pelagic.

Golden trevally 
Gnathanodon speciosus

Orange-spotted trevally Carangoides bajad

ILLUSTRATIONS NOT TO SCALE
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O C E A N I C P E L AG I C

Common pelagic oceanic species found in UAE waters include

the narrow-barred Spanish mackerel Scomberomorus commerson,

known locally as kingfish, and sailfish Istiophorus platypterus.

Other fish in this category include devil rays (Mobulidae) and eagle

rays (Myliobatidae), as well as several members of the requiem

shark family, including the tiger shark Galeocerdo cuvier, the silky

shark Carcharhinus falciformis, and the oceanic whitetip shark 

C. longimanus. Other pelagic oceanic species found in UAE waters

include needlefish (Belonidae), sharksuckers Echeneis naucrates,

dolphinfish Coryphaena hippurus, moonfish Mene maculata,

barracuda (Sphyraenidae), several tuna species including the

longtail tuna Thunnus tonngol, and the ocean sunfish (Molidae).

Specimens of this latter group have been occasionally observed

in UAE waters (Al-Ghais 1994; Iddison 2002).

Spotted eagle ray Aetobatis narinari

D E E P WAT E R D E M E R SA L

Undulated moray Gymnothorax undulatus

Picasso triggerfish Rhinecanthus assasi

Most of the deepwater species in the UAE occur in the Gulf of

Oman waters off the East Coast, at depths below 80 metres.

Species which also occur in shallow waters include the

morays (Muraenidae), pike congers (Muraenesocidae),

lizardfish (Synodontidae), flatheads (Platycephalidae),

bigeyes (Priacanthidae), croakers (Sciaenidae),

armourheads (Pentacerotidae), cutlass fish

(Trichiuridae), tripodfish (Triacanthidae), boxfish

(Ostraciidae) and triggerfish (Balistidae). A new

triggerfish species for the Gulf was recently procured

(and eaten) in the UAE (Beech 1999).

Bluetail trunkfish Ostracio cyanurus

Moonfish Mene maculata

Sunfish Mola mola

Shortnose tripodfish Triacanthus biaculeatus

ILLUSTRATIONS NOT TO SCALE



E N DA N G E R E D S P E C I E S
Although guidelines have been compiled to assist with the

evaluation of the threatened status of marine fish using the Red

List Categories and Criteria of the World Conservation Union,

IUCN (IUCN 2003), it is not always a straightforward matter to

compile such a list and an agreed ‘Red List’ for the fish of the

UAE does not yet exist.

A salutary warning, however, is the fact that in a recent study of

commercial fish caught in Abu Dhabi waters, it was demonstrated

that a large proportion of the landed catch was immature fish, a

direct result of the over-fishing of large adult individuals (Al

Abdessalaam, in press). Old fishermen’s tales of large ‘hamoor’

(groupers) which once prospered in the coastal waters, as well as

stories of giant sharks caught in days gone by, further suggest that

over-fishing has effected a change in the local marine ecosystem. It

is not only the catching of immature fish which can affect the

balance of fish populations. The trade to the Far East of shark fins

has had a disastrous effect on shark populations worldwide, leading

to a number of species now being considered as endangered. 

WHALE SHARKS

WHALE SHARKS, KNOWN LOCALLY IN ARABIC as channaz, are the largest living

fish in the world. They are a pantropical species, occurring in tropical

and warm-temperate waters of the Atlantic, Pacific and Indian Oceans.

They can reportedly reach up to 16 metres in length. These extraordinary

fish are a surface-dwelling, pelagic species that mainly feed on plankton,

which they obtain by straining the water through their gill arches. Whale

sharks are highly migratory. Movements of thousands of kilometres over

periods of weeks or months have been recorded through satellite tracking

in the eastern Pacific and south-east Asia. Their movement follows blooms

of planktonic organisms. Sometimes they feed on fish and squids, and take

advantage of schools of tuna that concentrate small and larval fish at the

surface by rising vertically under the schools to feed (Compagno 1984;

Randall 1995: 21).

Whale sharks are occasionally observed in the warm waters of a number

of states surrounding the Arabian Gulf. Positive identifications have

recently been noted off the coast of Kuwait (Bishop and Abdul-Ghaffar

1993), as well as in the Arabian Sea and off the Gulf of Oman coast of the

Sultanate of Oman (Randall 1995; White and Barwani 1971). A number

of records exist in UAE waters, which were summarised by the renowned

naturalist, the late Bish Brown (Brown 1992). 

On 8 October 1988, a small whale shark

estimated to weigh 3 tonnes, was caught off

the East Coast, 20 kilometres off Bidiya. 

On 17 December 1988, a 6-metre-long whale

shark was caught off the coast of Sha’am in

Ra’s al-Khaimah. Its estimated weight was

reported as being anything between half a

tonne and 3.5 tonnes. On 13 September 1989,

a dead whale shark was taken from a narrow

channel near the watchtower at the entrance to

Jebel Ali. This was lifted by crane, its weight

being estimated as being 7 tonnes. On 21 April

1991, a juvenile less than 5 metres in length

was caught off the breakwater near Abu Dhabi.

On 31 December 1991, a 7-metre individual,

with an estimated weight of up to 4 tonnes,

was killed in a collision with a naval vessel a

few kilometres offshore, and was subsequently

brought into Abu Dhabi’s Mina Zayed port. 

The largest whale shark reported to date in UAE waters was 10 metres

long and had a reported weight of 50 tonnes. Whilst the latter figure is

certainly exaggerated, the fisherman from Sha’am village who caught it,

Abdullah Mohammed Abdullah, stated that: ‘we normally catch up to six

a year, but none as big as this one. It is probably the largest caught in

the last 40 years.’ (Brown 1992).

More recently, a whale shark, estimated to have been 8 metres in length,

entered an Abu Dhabi marina and became trapped and subsequently

died, despite efforts to usher it back through the narrow entrance. At the

end of 2002, an adult accompanied by a juvenile passed along the Abu

Dhabi Corniche towards the dead-end in front of the Hilton hotel. In this

instance, they were successfully coerced into turning back and made

their way out to open water (Hazim al Chalabi, pers. comm.).

The location of whale shark nurseries is unknown and remains one of

the interesting mysteries of shark biology. It is worth noting here the

presence of a number of juveniles captured in UAE waters. Gulf waters

may play an important role in the life cycle of whale shark populations

in the western Indian Ocean. The IUCN Red List records that data is

deficient for this species and lists it as a ‘species under threat’. 

Mark Beech

Whale shark Rhincodon typus
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KINGFISH DNA STUDY
THE NARROW-BARRED SPANISH MACKEREL Scomberomorus commerson is perhaps

the most important of the region’s highly migratory species. Greatly prized

for human consumption and known locally as the kingfish or by its

Arabic name of kanad, it is pursued by both commercial and recreational

fishermen. Widespread through the Indo-Pacific region, it is well known

in Australia, South Africa and north to the Arabian Gulf. Kingfish are

representative of a so-called ‘straddling stock’ in the Gulf, criss-crossing

political boundaries and shared by many nations. The commercial

importance of kingfish in the region requires that informed management

decisions are implemented to ensure optimal sustainability. For this to

occur, valid scientific data on biological requirements and stock structure

are needed. Scientific studies are under way to determine just how this

fish stock is shared by neighbouring states in the Arabian Gulf. EA–AD

(formerly ERWDA) is spearheading regional co-operative research aimed

at determining stock assessment and delineation of this species. In this

research, fin clip samples are collected for mitochondrial DNA (mtDNA)

analyses.

Results from this study should provide answers to such questions as

whether kingfish being caught throughout the region originate from the

same stock or represent various populations. Polymerase chain reaction

(PCR) techniques are used to multiply the mtDNA to the required

quantities. Targeted gene segments are then tested with specific primers

to determine if there is variation in the sequencing. Using electrophoresis,

whereby an electric current is run through a gel containing tissue samples,

differences can be detected in the individual sample’s migration patterns

across the gel itself.     John Hoolihan

C O M M E R C I A L F I S H E R I E S
The north-west Indian Ocean is designated by the FAO as

‘statistical area 51’. It has a surface area of around 30 million

square kilometres and encompasses regions with very different

fishery resources characteristics. Fisheries have been important

in the Arabian Gulf and Gulf of Oman since ancient times, and

the pearl fishery of the Arabian Gulf was once a mainstay of the

economy in the pre-oil era. Rising incomes and the traditional

popularity of fish as a dietary item have resulted in virtually all

resources of the area becoming fully exploited. 

Marine and fisheries resources have always occupied an

important place in the UAE and still do so today. Apart from

supporting a traditional way of life that can be traced back to the

earliest known archaeological sites in the region some 7,000 years

ago (Beech 2001; 2003; 2004), these resources still provide an

important source of income, food and recreational opportunity for

many residents of the country. Typical of the global trend, and in

response to a growing demand for fishery and marine products, the

Five-lined snapper Lutjanus quinquelineatus



FISH ECOLOGY AND ECOSYSTEMS

It is undisputed that habitat exerts a major influence on which

species are able to live in a particular place. Effective management

of fisheries can only be achieved if a unified ecosystem-based

approach is used. Future conservation strategies have to encompass

the protection of ecosystems which play an important role in

fisheries. An important point to bear in mind is that fish do not

respect national or international boundaries. Almost all tropical

fish have a pelagic larval dispersal phase. Larvae drift with the

plankton for days or weeks before settling onto a reef (Sale

1980). Since many stocks are shared by several countries, this

means that only through the co-ordination of regional, national

and international bodies can effective measures be taken to

protect fisheries resources.

Mangroves, shallow coastal waters, including lagoons and seagrass

beds, represent some of the most important nursery grounds for

many fish in the region. Unfortunately, it is precisely these

habitats that, in many cases, are under threat due to modern

coastal development.

Coral reefs are also an important ecosystem under threat. 

Fish play an important role in many reef processes. Herbivorous

fish by defending their territories help to increase rates of carbon

fixation. Heavy grazing by fish and echinoderms in areas outside

these territories result in dominance by nitrogen fixing blue-green

algae. Migrations by foraging fish help to form important pathways

for nutrient transfer within and among reef habitats (Sheppard et al.

1992: 107).

The vertical distribution of abundance and diversity of fish on

reefs is very uneven. Species richness generally increases down to a

depth of about 10–15 metres before decreasing with increasing

depth. A complex range of factors influence reef composition,

including environmental stress such as wave action, turbidity,

temperature fluctuations, salinity, food supply, and the structural

complexity of the reef.

Knowledge of the Arabian pelagic system is very patchy, with

much conflicting and incomplete data (Sheppard et al. 1992:

217). Many of the larger fish, such as kingfish and tuna disappear

in the hot summer months, either retreating to the deeper, cooler

waters on the Iranian Gulf coast, or perhaps even exiting the Gulf

via Musandam into the Gulf of Oman. New research is currently

being undertaken using satellite tagging and DNA analysis to test

the seasonal movements of particular fish taxa and the

relationship to different fish communities in neighbouring states

(see page 269).

last three decades have seen increased use of fisheries and

marine resources in the UAE. During this period, the traditional

commercial fishing sector has substantially invested in modern

fishing fleets, while there has also been a significant increase in

other uses of fisheries and marine resources. The advent of a

modern way of life and a growing tourism industry has augmented

the use of fisheries and marine resources for recreation.

Furthermore, marine and coastal habitats are being subjected to

the impacts of unprecedented urban and industrial development

in the country.

All this has inevitably led to concern regarding the

sustainability of the use of the fisheries resources. In particular,

questions pertaining to depletion of the fish stocks, habitat

degradation, and over-fishing have been raised (Carpenter et al.

1997). The recently completed report undertaken by the

Environment Agency – Abu Dhabi (EA-AD), formerly ERWDA, in

Abu Dhabi, in association with the UAE Ministry of Agriculture and

Fisheries, and the Australian/New Zealand consultants, Bruce

Shallard Ltd, has highlighted some of these issues. Since 1978

there has been a major decline in the stocks of both commercial

and non-commercial fish. This cannot be simply explained by

overfishing. The destruction of important marine habitats by

activities such as dredging has had a major impact on fisheries

within Gulf waters.
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ABOVE: A pearling boat at Abu Dhabi in the 1950s



M
A

R
IN

E
F

IS
H

2 7 32 7 2

T
H

E
E

M
IR

A
T

E
S

–
A

N
A

T
U

R
A

L
H

IS
T

O
R

Y PELAGIC GAME FISHERIES
RECREATIONAL FISHING IS A POPULAR and widespread

pastime in the UAE, both in the Arabian Gulf

and Gulf of Oman waters. A wide variety of

fishing methods are employed, although

handlines and rod and reel use are most

prevalent. There are also fishermen (mostly

UAE nationals) practicing traditional artisanal

fishing methods at weekends, under the guise

of recreational fishing, often using traps

(garagir) as well as handlines. The recent

implementation of UAE Federal Law No. 23 for

1999 relating to fishing practices has restricted

recreational fishing to the use of attended

handlines or rods and reels only, and require 

all users to possess a valid licence. Fishing from

both shore and vessel are widely practiced.

However, for pursuit of larger pelagic game

species, fishing from vessels is the primary

choice. Trolling is the most popular method of

angling for larger pelagic game fish. Dead baits,

live baits and artificial lures are all used.

Numerous species are found in local waters

and readers are directed to available literature

detailing the region (Al-Abdessalaam 1995;

Carpenter et al. 1997; Randall 1995; Kuronuma

and Abe 1986; Assadi and Dehghani 1997).

Popular species pursued by recreational anglers

include the pickhandle barracuda Sphyraena

jello, cobia Rachycentron canadum and

jacks/trevallies such as the Talang queenfish

Scomberoides commersonnianus, orange-spotted

trevally Carangoides bajad, golden trevally

Gnathanodon speciosus and giant trevally Caranx

ignobilis. By far the most favoured group is the

tuna and tuna-like species. Within this group are

members of the family Scombridae including

kingfish Scomberomorus commerson, kawakawa

Euthynnus affinis, longtail tuna Thunnus

tonggol and, to a lesser extent, yellowfin tuna

T. albacares. The sailfish Istiophorus platypterus

is also included in this group. All of these

species are classified as highly migratory by

the Food and Agriculture Organisation (FAO) of

the United Nations. For the most part, they are

seasonally resident in the UAE during the

winter months, October to April. Additionally,

most of these species represent so-called straddling stocks, as they

traverse political boundaries.

Management measures aimed at protecting fisheries are important for

maintaining species diversity, sustainable fishing and ecosystem stability.

The sailfish is the sole member of the billfish group (which also includes

marlins, spearfish and swordfish) to be caught in the Arabian Gulf on a

regular basis (Hoolihan 2001a), and plays an increasingly important role

in recreational fishing and revenue generation in

the tourism sector. While swordfish are present,

they are rarely caught. Known for their speed

and jumping ability, sailfish are a popular

recreational game fish wherever they are found.

The recent rapid development of tourism,

particularly in Abu Dhabi and Dubai emirates,

has resulted in rising demands for watersport

activities, including recreational fishing. Foreign

tourists already travel to the UAE solely for the

pursuit of sailfish. Associated with this growth

are tag and release tournaments, which are

becoming increasingly popular (Hoolihan 2002).

Catch and release and tagging are widely

practiced by private anglers and charter operators.

Game fish anglers in Dubai have in fact

voluntarily operated a sailfish tag and release

programme since 1983, while more recently,

the Environment Agency – Abu Dhabi (EA–AD)

(formerly ERWDA), has started distributing tags

to fishermen. This has permitted study of the

migratory movements and growth patterns of

Arabian Gulf sailfish. Each small plastic tag

consists of a nylon dart that is implanted into the

muscle of the sailfish. This is accomplished

when the fish is brought alongside the vessel.

Attached to the dart is a plastic streamer with

printed information including: return address,

phone number and tag serial number.

Additionally, a tag data card with corresponding

serial number is filled out by the fisherman. 

This card records information on the

fisherman’s name, date, location and estimated

weight of fish and remarks. Tag recaptures have

revealed a springtime spawning migration of

this species from UAE Gulf waters leading north-

north-west further into the Gulf (Hoolihan

2001b). Further details of movements by this

species and its habitat preferences are being

determined through deployment of satellite pop-

up tags. Each tag can be pre-programmed to

release from the sailfish on a chosen date. 

At release time, the tag contacts an Argos satellite.

Data is then uploaded to the satellite and is re-

routed back to EA–AD via e-mail. The data

includes location as well as archive readings on

water temperature and depth recorded during the sailfish’s journey. 

Pop-up location data enable scientists to ascertain seasonal movements

of this population during periods when no conventional tag data is

available. Water temperature and depth data provides valuable information

that is useful in understanding the preferential habitat and ecosystem

requirements of this species.

John Hoolihan
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of the catch (over 80 per cent) at the present time is caught using

these traps. Large garagir target species such as groupers (known

locally as hamour), emperors (known locally as shaeri) and grunts.

Other important species caught in garagir include jacks such as the

black-banded trevally Seriolina nigrofasciata, snappers, sea bream,

parrotfish and rabbitfish.

Another fishing method, also used from dhow-based fisheries,

are gillnets, known locally as al liekh, often set on the bottom.

These catch a variety of fish, including grunts, sea bream,

emperors, goatfish, rabbitfish, pomfrets (Stromateidae) and others.

A further type of gillnet, al hayali, which is a special drifting gillnet,

was formerly used during the winter to

capture, in particular, the narrow-barred

Spanish mackerel, abundant at that time.

Other fish generally captured by al hayali

included cobias, jacks/trevallies, barracuda

and tuna (Scombridae, mostly Euthynnus

affinis and Thunnus spp.). The net was

either allowed to drift freely or fixed on

one end so that the other end was free to

move with the tides. Fish were caught as

they moved into the path of the moving

net. As noted above, use of al hayali is

now restricted

Inshore fisheries usually use fibreglass

speedboats with twin outboard engines,

these having been introduced since the

early 1970s, replacing traditional wooden

craft known as houri. Shore-based fishing

is mostly carried out with garagir and hook

and line along rocky shores and jetties or,

more often along beaches or intertidal

areas. Other shore-based fishing equipment

used includes beach seines and barrier

traps, known locally as hadrah.

Fishing by hook and line, known locally

as hadaq, is specifically used for the capture

of groupers, cobias, jacks/trevallies, grunts,

emperors, sea bream and Spanish

mackerel. Long-lines, known locally as

manshalla, are sometimes used which may

have 10–20 extra smaller lines and hooks.

These are said to be good for catching

requiem sharks and groupers. Another local

variant is shab, a nylon line with 4–8

shorter lines and hooks which have lures

(small feathers or pieces of coloured

material) fastened to them. Another method

used from moving boats is a trolling line,

known locally as lafah, used particularly for

the capture of larger fish like giant trevally Caranx ignobilis,

barracuda, narrow-barred Spanish mackerel, tuna and

occasionally sailfish Istiophorus platypterus.

Several other methods of fishing have become obsolete in

recent years, including a kind of harpoon, known locally as

oumla, and a wooden spear, al katra, including a sharp metal unit

called al jalala inserted into another metal unit called al kaber.

This latter section has a float attached to it. The oumla was

specifically used for the spearing of large pelagic fish such as

tuna, narrow-barred Spanish mackerel and was occasionally used

to spear cetaceans.

Apart from gillnets, two other types of

fishing nets are used. Beach seines, known

locally as yaroof, can be up to 40 metres

or more in length. One end of the seine is

moved rapidly from the shore in a wide arc

in an effort to surround fish both ends of

the seine then being pulled to shore. Fishing

by this method remains fairly common on

the UAE’s East Coast, and can be seen, for

example, at Fujairah and Dibba, the

fishermen often being accompanied by

large flocks of feeding gulls and terns.

Speedboats with outboard motors and

four-wheel drive vehicles are used today to

pull these seine nets to the shore, but

traditionally this was done by a large group

of men. This method was especially good

at catching mojarras/silver-biddies, flathead

mullets Mugil cephalus and rabbitfish.

Many other fish are also caught, including

small needlefish and jacks/trevallies.

F ISHING METHODS

Fisheries in the UAE involve many species and species groups and

employ different types of fishing equipment and methods, deployed

from various types and sizes of fishing vessels. The methods used

can broadly be divided into commercial fisheries, using wooden

dhows locally known as lansh (from the English word ‘launch’),

fibreglass boats, traditional methods and recreational fishing.

A variety of fish are caught, including sharks and rays, seacatfish,

lizardfish, flatheads, groupers, jacks, mojarras/silver-biddies,

angelfish, grunts, parrotfish, wrasses, rabbitfish, barracudas,

ponyfish (Leiognathidae), snappers, threadfin bream, emperors,

seabream, goatfish, turbots (Psettodidae), flounders (Bothidae and

Paralichthyidae) and tonguesoles (Cynoglossidae). A combination of

over-exploitation resulting from inadequate fisheries management

and degradation of the environment has been a major cause of

the overall decline in fish stocks in the area. Environmental

degradation includes the elimination of important nursery areas

by land reclamation and dredging in coastal areas, and increased

marine pollution by discharge of liquid and solid wastes into the

marine environment (Chiffings 2000).

The dhow-based fishery, responsible for the majority of

commercial fishing in UAE waters, comprises mostly small

commercial operations. Wooden dhows are usually about 12–20

metres in length, powered by 150–300 horsepower inboard diesel

engines. Dhows typically fish with baited basket traps, known

locally as gargoor, (plural garagir), trawls, hook and line and trolling

lines. Drift nets used to be a dominant fishing method, especially

for large pelagic species. These nets, known as al hayali, are now

banned by law, except in tightly-regulated circumstances.

Trap fishing using garagir is the most common fishing method.

Formerly made from interwoven palm fronds, the traps are now

manufactured from galvanised steel wire of 1 to 1.5 millimetres

thickness, imported from the Far East. Garagir are usually made as

dome-shaped traps with a base diameter of between 1–3 metres

supported by reinforced steel bars and a funnel-like entrance. 

Two types of garagir are operated – smaller traps (180 centimetres

in diameter and 90 centimetres in height) are used in shallower

waters, between 4 and 40 metres depth by fishermen mostly using

fibreglass boats; larger traps (250 to 300 centimetres in diameter

and 150 to 180 centimetres in height) are used by lanshs, larger

dhows, in offshore deeper waters at depths ranging from 60 to 200

metres. Polystyrene or plastic marker buoys are generally used to

mark their location. These traps are usually set in the afternoon and

the fish are retrieved after three or four days in the early morning.

A variety of baits are used inside the traps, including green algae

(Enteromorpha), ground dry fish, dead fish and bread. The majority
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wooden posts called sakkar. This may be stretched across narrow

estuaries or gaps in lagoons. This is particularly used in the

capture of mojarras/silver-biddies and gold-striped seabream

Rhabdosargus sarba. Sometimes a second fence, the dafaf, is

added behind the sakkar, and this may catch fish such as sea

bream (in particular, Acanthopagrus spp.) and flathead mullets.

Recreational fishing in the region is growing rapidly, and is

largely carried out from small motorboats operating relatively

close to shore. A licensing system for all recreational fishing,

whether from boats or from the shore, was introduced in the

Emirate of Abu Dhabi in 2002, as a by-law under Federal Law No.

23 for 1999 on Exploitation, Protection and Development of

Marine Bio-Resources. The licences for recreational fishing allow

only two methods, handline and rod and reel. All fishermen over

the age of 18 must obtain a licence, valid either for a year or for

a week, although children can continue to fish in the company of

a licence holder. Recently a new licence category, the traditional

fishing licence to cater for national fishermen who do not fall

under either commercial or recreational fishing categories was

introduced. Competent authorities in each emirate are responsible

for licensing. In Abu Dhabi, licences for both commercial and

recreational fishing are issued by EA–AD, with an upper limit of

1,000 being set on commercial licences.

PROBLEMS,  SOLUTIONS AND NEW LEGISLATION

One serious problem affecting fish stocks in the region is the loss

of fishing traps and nets. Their accidental loss leads to ‘ghost

fishing’, whereby they continue trapping fish on the seabed, but

are not lifted and emptied. According to information provided

from the fishermen’s co-operatives, inshore fishermen may lose

between 7 to 12 traps per month, whilst big dhows generally

operate between 150 to 200 traps with a loss of 20 to 25 traps

per month (Tawfik 2000a). Fishermen also sometimes do not link

the traps to their buoys to avoid thefts and may subsequently fail

to relocate them. The small traps may take anything between 5 to 7

months to corrode and deteriorate at depths of 4 to 40 metres,

thus continuing to trap fish for some time after they are lost. One

method that has been utilised in other parts of the world, is to

develop fastenings for the doors to fish traps which naturally

decompose after a certain period of time, thus allowing trapped

fish to escape.

Another method now being used to try to stem the depletion of

fish stocks has been the creation of artificial reefs, several of which

have been established by decree of the Ruler of Fujairah on the

UAE East Coast, following the original designation of three areas

as marine reserves by the Ruler of Fujairah in 1995. The first, at

Al Faqit near Dibba, was established in February 1998 in

approximately 8 metres of water and the second at the Aqqa

Marine Reserve, in around 4 metres of water, to protect coral from

lost fishing nets. The third reef was created at the end of 2000 by

sinking 100 ‘caves’ at the edge of the Aqqa Reserve (Tawfik 2000b).

In February 2001, experiments were carried out using a new

cheaper type of triangular-shaped cave made of palm leaves woven

together and held in place by iron grids and rope (Shaghouri 2001).

Although such reefs may appear to encourage the development

of marine resources in the short term, however, they need to be

established within protected areas which are themselves regularly

patrolled, to prevent targeting by fishermen.

In April 2000, a regulation stipulating that no fishing boat is

allowed to sail without the owner or a national captain on board,

as provided for in Federal Law No. 23 of 1999, was introduced.

Fishing boats are now only permitted to sail if their national

owner or captain is aboard. The Frontier and Coast Guard patrols

stop any boat that violates this rule. Article 26 of the law banned

the use of fixed or drifting hayali fishing nets in Abu Dhabi

waters. Each fishing boat formerly carried 20 to 50 drift nets,

which often caught and drowned endangered species such as

dugong Dugong dugon, dolphins and turtles. The nets also

damaged commercial fish stocks, catching fish that were not

brought to market or fish of no commercial use. Enforcement of

the law is being undertaken by the Frontier and Coastguard

patrols, the UAE Navy, police, the municipalities and other

relevant agencies, including EA–AD, and heavy penalties have

been prescribed for violators of the new legislation. Problems still

remain, however, such as the removal of fins from sharks for

lucrative trade with the Far East. This has decimated the shark

population of the Arabian Gulf in recent years.

Also sometimes used is the bell-shaped

cast net, known locally as salieya, which

has small weights around its base to make

it sink. This is only used at times of year

when fish such as the Indian oil sardine

Sardinella longiceps and flathead mullets

are abundant in shallow inshore waters.

Hadrah were traditionally built by

driving a row of palm fronds and wooden

stakes into the sediment supported by

stones at their base. A frond fence was

then placed between these stakes out

towards the outer circular/pentagonal

enclosure, which in turn surrounded an

inner chamber. With the receding of the

tide fish were thus channelled by the

wings of the trap into first an outer, then

an inner chamber. Such traps are typically

used in shallow inshore waters throughout

the Arabian Gulf. In some locations in the western coastal region

of Abu Dhabi these barrier traps were made from rocks. Such

examples could once be seen on the west coast of Dalma Island,

and still exist on the islands of Qarnein, Ghagha’ and the Yasats

(Beech 2003). These stone traps take a variety of forms; some of

them are semi-circular walls enclosing small bays, for example on

the north-west coast of Ghagha’. A gap in the wall was blocked as

the tide receded, trapping all the fish in the shallow water on the

landward side of the wall. Sometimes the

walls extend outwards from the coastline

like giant pincers, to channel fish into

restricted shallower waters, for example on

the west coast of Dalma. Other traps consist

of a stone wall running perpendicular to

the shoreline, the seaward end terminating

in a circular or oval-shaped enclosure;

several examples are found off the small

islands just to the west of Abu Dhabi Island.

Determining the age of these ancient fish

traps is difficult, since there is rarely little,

if any, archaeological material directly

associated with them. As many are situated

in the present intertidal zone it seems likely

that the majority belong to the Islamic or

recent pre-oil period. It is possible, however,

that some of them may date from much

earlier periods.

Modern hadrah are usually made with steel or iron poles and wire

mesh or nylon netting. In the UAE, these traps are traditionally

used, especially during the summer months, to catch the blackspot

snapper Lutjanus fulviflamma. Other typical kinds of fish caught

using this method include needlefish, jacks/trevallies, sea bream,

mullets, barracuda and rabbitfish. Other bottom species may also

be occasionally caught in these traps. Other variants of tidal barrier

traps also exist in the UAE, such as a wide fence of nets linked by
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further complicated by many misidentifications. The recent

publication of Randall’s Coastal Fishes of Oman (Randall 1995),

along with the FAO Field Identification Guide by Carpenter et al.

(1997), have fortunately summarised many of these and represent

the most recent attempts to update the taxonomy and description

of fish in the region. Various opinions exist concerning the precise

number of fish species present within the Arabian Gulf and it is

clear that many earlier records are questionable (Randall 1995).

Also, many published accounts do not provide detailed distribution

data and it is not possible to determine if a particular species

occurs in the Arabian Gulf or in the Gulf of Oman or in both (e.g.

Relyea 1981; White and Barwani 1971). 

There does appear, however, to be some variation in species

richness throughout the Gulf, the deeper waters of the northern

Gulf and along the Iranian coastline being richer in species than

the southern region, in which the Gulf waters of the UAE lie.

Studies have shown that habitat area (MacArthur and Wilson 1967)

and its differentiation into zones can affect species richness

(Goldman and Talbot 1976; Roberts 1986). It has also been

demonstrated that trends in butterfly fish species richness and

abundance in the Red Sea correlate closely with reef development

patterns (Roberts et al. 1988). The harshness of the environmental

conditions in the Gulf, i.e. extreme temperatures and high salinity,

certainly appear to inhibit reef growth (Downing 1985; Sheppard

1988), and it is likely that this has reduced species richness

within the region. A further explanation is that the comparative

youth of the Gulf has also meant that diversification has not had

sufficient time to develop.

The few systematic fisheries surveys carried out in the Arabian

Gulf using SCUBA-equipped observers have largely concentrated

on reef fish assemblages. These appear to be far less diverse than

elsewhere in the Indian Ocean, or even in the Red Sea at the same

latitude. Downing (1987) counted only 85 species on Kuwaiti reefs.

Basson et al. (1977), McCain et al. (1984) and Coles and Tarr (1990)

only 70, 101 and 106 species respectively along the east (Arabian

Gulf) coast of Saudi Arabia. Smith et al. (1987) found only 72 species

in reefs off the coast of Bahrain. Roberts (quoted in Sheppard et al.

1992) observed only 35 species during a 10-hour observation of

inshore reefs in Qatar. Unfortunately, comparatively little is known

about the fish fauna of the UAE Gulf coastline. The few popular

publications that exist suggest, however, that the number of species

present is also low in number (Dipper and Woodward 1989).

Several fish landing surveys were carried out two decades ago

by the UAE Ministry of Agriculture and Fisheries (Ali and Thomas

1979; Ali et al. 1980; Ali and Cherian 1983), consisting of landing

data from Khor Fakkan and Kalba on the East Coast. However,

many non-commercial fish species are not included, and no data

are given for discarded by-catch. Furthermore, such landings data

do not provide adequate samples from all coastal habitats and of

all species for statistical analysis to be undertaken.

Fieldwork carried out by a group of fisheries scientists led by

John Randall identified a number of fish hitherto unrecorded

within the region (Randall et al. 1994), while a subsequent detailed

study of fish in Oman identified 930 fish species within the whole

region, with at least 95 families and 361 species being recorded

as present within the Arabian Gulf (Randall 1995). Further work

is clearly required.

One of the most comprehensive recent attempts to systematically

update the taxonomy and list of fish occurring in the Arabian Gulf is

the FAO Species Identification Field Guide for Fishery Purposes for

Kuwait, Eastern Saudi Arabia, Bahrain, Qatar, and the United Arab

Emirates (Carpenter et al. 1997). This includes 17 families of the

Chondrichthyes, (sharks, rays and skates), including 46 species,

and 101 families with 493 species of Osteichthyes (bony fish).

A survey by Iddison (1998) of the Al Ain fish market, well inland

from both the Arabian Gulf and Gulf of Oman coasts, but supplied

from both coasts, revealed that a wide variety of fish were sold.

ABOVE: Chaetodon nigropunctatus
BELOW: C. melapterus

AQUACULTURE

The focal point of aquaculture in the UAE is the Marine Resources

Research Centre (MRRC) of the Ministry of Agriculture and

Fisheries, based in Umm al-Qaiwain. Founded in 1978 under the

terms of a technical cooperation programme between the UAE

and Japan, it began operations in 1984, and has succeeded in

developing a suitable technology for growing rabbitfish, Siganus

canaliculatus and S. javus, from induced spawned eggs to

marketable size fish (Department of Fisheries 1984). Work has also

been carried out on shrimp farming, both at Umm al-Qaiwain

and on Abu al-Abyadh Island in Abu Dhabi.

In 1999, the International Fish Farming Company, ASMAK, was

set up under the UAE Offsets Programme, with a total capital of

300 million UAE dirhams. The company specialises in fish and

shrimp farming and has 31,000 investors and shareholders from

different emirates. Its projects include the Middle East’s largest

commercial hatchery for finfish, in Umm al-Qaiwain, and other

facilities at Dibba in Fujairah, and in Ra’s al-Khaimah, the latter

two having a combined capacity of 3,200 tonnes of fish. One of

the objectives of the company, which also operates in Oman and

Kuwait, is to replace wild-caught fish, thus reducing the pressure

on fish stocks.

Fish farming is likely to be developed further in the future and

both ASMAK and the MRRC at Umm al-Qaiwain are active in

promoting the industry.

FISHERIES STUDIES – PREVIOUS WORK

The Arabian Gulf is a comparatively young sea which originated

about 16,000 years BP (Sheppard et al. 1992). Sea level in the Gulf

is generally believed to have not reached its present level until

around 6,000 years BP, during the Holocene period. All fish species

found in the Gulf originally penetrated from the Indian Ocean

through the Gulf of Oman and Straits of Hormuz. Although high

levels of endemism have been suggested, in fact, only a very low

number of species exist solely within the Gulf. Kuronuma and Abe

(1986: 298) report that only 7 (1.5 per cent) out of a total of 465

species, which they recorded as being present within the region, are

endemic species. Most species present (89 per cent) are derived

from both the Indian and Pacific Oceans, a smaller number 

(11 per cent) being restricted to the Indian Ocean, or the 1.5 per

cent from the Gulf.

Despite the fact that marine ecological research in the region

dates back as far as Forsskål on the Danish expedition of 1775,

comparatively little is still known about the Arabian Gulf marine

fauna. Although there have been a number of publications

specifically concerning Gulf fish (e.g. Al-Baharna 1986; 

Al-Sedfy 1982; Kuronuma and Abe 1972, 1986; Relyea 1981;

Sivasubramaniam and Ibrahim 1982; White and Barwani 1971)

these have recently been criticised for including many records

based on old literature rather than on actual specimens (Randall

1995). Although there has been some work on the identification of

fish in the western Indian Ocean region (e.g. Randall et al. 1978;

Fischer and Bianchi 1984), and some checklists have been

published for the region (e.g. Jennings 1997a–g), there are no

up-to-date accurate lists of taxa available for each of the Arabian

Gulf states.

One problem with the available literature is the plethora of names

and synonyms which exist for Arabian Gulf fish taxa, this being

LEFT: Fish farming
BELOW: White-spotted spinefoot Siganus canaliculatus
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emperor, pink-ear emperor Lethrinus

lentjan, trout thicklip Plectorhinchus

pictus, sordid sweetlip P. sordidus, king

soldierbream, double-bar seabream,

and yellowfin seabream Acanthopagrus

latus. Biological and size frequency data

were also collected from a further 12

species which either constitute potential

commercial species or which made up

a significant portion of the catch in the

survey. These 12 species include the

greater lizardfish Saurida tumbil,

brushtooth lizardfish S. undosquamis,

areolate grouper E. areolatus, orange-

spotted jack, golden trevally Gnathodon

speciosus, bigeye snapper L. lutjanus,

mojarra Gerres acinaces, gold-lined

seabream Rhabdosargus sarba, snubnose

emperor Lethrinus borbonicus,

blackstreak bream Scolopsis taeniatus,

white-spotted rabbitfish/spinefoot

Siganus canaliculatus, and backtail

barracuda Sphyraena qenie.

Effective management of resources of such complexity

invariably involves an array of objectives encompassing various

management techniques. Recently, however, a number of

measures have been taken to provide better management of the

country’s marine resources, one such key measure being the

enactment of the 1999 Federal Law for the conservation,

development and exploitation of fisheries and marine resources. 

Since the Arabian Gulf is a complete biogeographic province, it

is therefore an area of global importance. It has global status as a

major conservation area for the dugong D. dugon and other rare

and endangered species, particularly cetaceans and marine

turtles. The establishment of Marine Protected Areas (MPAs) has

been demonstrated as a particularly successful fisheries

management tool. Protection should

also be afforded to mangroves, lagoons,

seagrass beds, reefs and islands along

the coastline, which are important

breeding grounds for fisheries. Without

a network of such protected areas,

there is little hope of protecting

resources for future generations.

Four small marine reserves have so

far been established on the UAE East

Coast to enhance coral reef formation,

these being managed by Dibba 

Al-Fujairah Municipality in co-ordination

with the Ministry of Agriculture and

Fisheries. The Marawah MPA was also

established in 2002 in Abu Dhabi,

covering an area of 4,255 square

kilometres (including some islands and

a stretch of mainland coastline) from

the northern tip of the island of Abu 

al-Abyadh out to Bu Tinah shoals to an

area west of the island of Bazm al-

Gharbi. Plans are under way to include

the island of Abu Al Abyadh and its surrounding waters as part of

the MPA, which will increase the area to 5,561 square kilometres.

An elaborate management plan is now in place for the Marawah

MPA and consultations with potential partners are currently

under way to develop a cooperative system of management for

the area. The value of ‘no-take’ zones, where fishing is

completely prohibited, has been much discussed, but it is clear

from a number of studies that, even after just a few years

without fishing, stocks can successfully replenish. There is,

however, a need to establish integrated MPA networks for the

Arabian Gulf region. 

Mark Beech, Thabit Zahran Al Abdessalaam and John Paul Hoolihan

More than 170 species are listed,

although some of the unusual species

may have been brought in, packed in ice,

from Oman and further afield

A recent review of the demersal fisheries

of the Arabian Sea, Gulf of Oman and

Arabian Gulf has noted the presence of

over 350 commercial fish species (Siddeek

et al. 1999). Primary families represented

were emperors, sea bream, groupers,

rabbitfish, croakers (Sciaenidae), pomfrets,

snappers, cutlassfish (Trichiuridae) and

threadfin breams. Fishing effort in the

Arabian Gulf was observed to be above the

optimum level (i.e. over-fishing was

considered to be taking place), and they

suggest that reduced fishing effort,

strictly enforced closed seasons and

closed areas are urgently required.

In 2000 there were 578 licensed fishing

boats working in Abu Dhabi waters.

These boats were owned by 486 nationals

and were operated by 4,397 expatriate fishermen. Around 30,273

tons of fish was landed during 2000. The relative percentages of

the main fish families landed at Abu Dhabi fishing port in 2000

are as follows: emperors were the most commonly exploited fish

(34 per cent); followed by groupers (21 per cent); grunts (9 per

cent); tuna/mackerel (9 per cent); and other fish (27 per cent). 

F ISHERIES STUDIES – NEW WORK

A major study has recently been carried out of major economic fish

species in Abu Dhabi waters. Initiated by the Marine Environmental

Research Centre (MERC), part of EA–AD (formerly ERWDA), this

compiled length-frequency data study of five fish species collected

from Abu Dhabi Free Port Fish Landing site between June

2000–June 2001 (Al Abdessalaam, in press). These five species

were the orange-spotted grouper

Epinephelus coioides, the orange-spotted

jack Carangoides bajad, the spangled

emperor Lethrinus nebulosus, the king

soldierbream Argyrops spinifer and the

double-bar seabream A. bifasciatus.

The study showed that a large proportion

of the landed catch included immature

fish, suggesting over-exploitation of the

fish stocks.

Implementation of new legislation and

the ensuring of better fisheries

management will require the provision

of adequate and accurate information

about the UAE’s fisheries and marine

resources. To this end, EA–AD (formerly

ERWDA) launched a survey in February

2002 to assess the fish and marine

resources of the UAE, this being

undertaken in association with the

Ministry of Agriculture and Fisheries,

and the Australian/New Zealand

consultants, Bruce Shallard Ltd. Some of the key outputs of this

survey, completed early in 2003, include information on species

identification, a catalogue of all species captured, and biological

statistics such as length/frequency data for the key species.

Catches and catch rates were also recorded for each documented

species. This work was carried out from a research vessel that

traversed the coastal waters of the UAE undertaking habitat

mapping and sampling. By October 2002, a total of 587 small

pelagic and demersal species from 78 families had been

identified and documented.

Part of the survey was concerned with determining the ages of

the fish sampled, this being conducted by an analysis of otoliths

and other detailed biological date from eight key commercial

species. The fish studied were the orange-spotted grouper, spangled
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Situated in the arid tropics and extending over a latitudinal range

of a mere 3.5˚(22.5–26˚N) and west to east for under 5˚of

longitude (51.5–55˚E), the UAE is comparatively small, but the

mixed origins and diversity of its avifauna are of considerable

biogeographical interest. Ecologically speaking it has been said that

‘East meets West’ in Arabia, and perhaps nowhere is this better

reflected than in the resident and migrant bird populations of the

Emirates. Essentially Palaearctic in its affinities, added spice has

been given to the immediate region’s avifauna by the successful

earlier incursion and admixing of a small number of native

species of unquestionably Oriental origin. Continuing colonisation

and range expansion, induced recently particularly by man-made

changes, is characteristic of breeding bird communities, although

increasingly involving exotic or commensal species. Changes in

the pattern of occurrence and habitat use amongst migrant and

wintering species have also been noted in recent times.

A wide variety of exotic species has been released in the UAE

over the past 20 years. In some cases, populations have become

self-sustaining or ‘naturalised’. Most such species are those

associated, or commensal, with mankind, dependent on man-made

environments, fodder fields, plantations and parks, for example.

Fortuitously, no native species has been seriously affected as a

result, although there is now good evidence of the native yellow-

vented bulbul Pycnonotus xanthopygos being displaced locally by

the introduced white-cheeked bulbul P. leucogenys. Economic

problems too can result from introductions. For instance, flocks

of ring-necked parakeets Psittacula krameri are considered to be

a pest in fruit orchards in the Northern Emirates and, as a

consequence, further imports are now officially banned. Further

introductions, even of established exotics, are not condoned but

are nonetheless difficult to prevent. 

The breeding bird communities of each of the UAE’s different

habitats are described more fully later, while the respective

breeding seasons are outlined in the ‘UAE’s ornithological year’

that follows below. 

The UAE lies on a primarily north-south migration route of

birds travelling between west and central Asian breeding grounds

and their, mostly African, wintering areas. A minority, in both

number and species, remain to breed in spring and summer, or to

over-winter within Arabia. Depending on the species concerned,

or of its particular population, the timing of its arrival in or

onward movement through the UAE can be broadly predicted,

even if details of provenance and ultimate destination, or of

stopover sites in between, are seldom known. Some details are

emerging as the result of recent satellite-tracking studies, but this

currently only concerns larger species such as saker falcon Falco

cherrug and Macqueen’s houbara Chlamydotis macqueenii, such

studies being undertaken as part of wide-ranging conservation

initiatives. The latter species has been followed for over 7,000

kilometres from Abu Dhabi to western China in spring – and

back again the following autumn. 

Conventional ringing has as yet yielded few recoveries,

unsurprisingly given the nature of the areas most species are

assumed to come from or go to. Information is especially scant

for passerines, other than that deduced from recognisable

subspecies, but for waterfowl, such as greater flamingo

Phoenicopterus ruber and great black-headed gull 

Larus ichthyaetus, for example, ringing has shown the

Caspian basin to be of some importance. 

Although most species track north–south to the

Afrotropics, or some even further south, a small

element moves from north-west to south-east

to winter in the Indian subcontinent. 

The only certain example of such a species

breeding in the UAE is the yellow-throated

sparrow Petronia xanthocollis, several others

being passage visitors only, such as black-

headed bunting Emberiza melanocephala

and rosefinch Carpodacus erythrinus, or

vagrants, including certain

buntings Emberiza spp.

The notoriously difficult

to identify Blyth’s reed

warbler Acrocephalus dumetorum,

unknown in UAE until 1994,

has now been found, as

predicted, to occur

regularly in small

numbers in both

spring and autumn

on just such a

migration.

IN THE LESS THAN 30 YEARS SINCE WRITTEN record-keeping began, some 420 species of wild bird have been recorded in
the UAE. Of this number, about 100 breed regularly, with at least 10 per cent of these actually being naturalised
introductions. The majority of the national checklist, though, comprises non-breeding migrant visitors. Some
migrants are regular in either or both spring and autumn, others being much scarcer visitors, or, in the case of
over 100 species, considered as vagrants, these, by definition, occurring only by ‘accident’.
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BACKGROUND PHOTO:
Gulls and terns

ABOVE: Sooty gull

 



Understanding of migration patterns is due largely to the efforts

of enthusiastic amateurs, many of whom supply records for

analysis and publication. In this respect, the importance of Das

Island, 120 kilometres north-west of Abu Dhabi in the central Gulf,

cannot be understated. Among the oil company personnel on the

island have, by chance, been birdwatchers who have diligently

recorded a daily log of birds seen for over 20 years, although not

continuously. This has permitted establishment of patterns of

cross-Gulf movement not always detectable on the mainland. Das

has, in effect, served as the UAE’s only bird observatory, albeit

unofficial, with a number of species on the UAE list not yet

recorded away from the island, including chaffinch Fringilla coelebs

on no fewer than five occasions.  

Even on the mainland, different patterns have emerged between

west and east, and north and south of the country, with observers

in Dubai noting a shortage of migrants when Abu Dhabi has

been enjoying a large and continuing ‘fall’ (simultaneous arrival

of migrants), or vice versa, for example. Similarly, many migrants

may be present at inland localities when along the coast at the

same time a dearth may be apparent.

The exact relationship of a fall to the weather conditions that

might precipitate it remains uncertain. The unravelling of patterns

of flow of high-level air streams may provide answers. Migrants

may inexplicably appear out of clear skies when there is no

apparent atmospheric disturbance anywhere nearby, or,

conversely, none might arrive when heavy rain or a fog bank

over the Gulf might otherwise be expected to ground

hundreds or thousands of north-bound migrants in

spring. Sometimes a distinct ‘coasting’ movement,

of birds apparently following the Gulf coastline, may bring large

numbers of migrants to coastal cities, parks and other green

areas in both spring and autumn. Displacement from their more

normal track by contrary weather may be the reason for the

intermittent appearance of larger than usual numbers of some

species, white stork Ciconia ciconia and black-throated thrush

Turdus ruficollis, for example, while freezing temperatures north

of the Gulf in winter can lead to appreciable influxes, noteworthy

cold weather arrivals typically involving such species as geese

Anser spp., lapwings Vanellus vanellus and skylarks Alauda arvensis. 

Despite expanding knowledge of bird migration in this region,

many questions remain. Why, for example, are so many species

recorded commonly in spring but so seldom noted in autumn,

amongst them white-throated robin Irania gutturalis, semi-collared

flycatcher Ficedula semitorquata and pale rock sparrow Carpospiza

brachydactyla, and why should the converse be true for other

species? For the former, certainly, a circular or ‘loop’ migration

strategy, as described below, appears to be largely responsible.

Spring migration appears to take place on a broad front across

the desert and mostly at night (this assertion being supported by

observations made at desert oilfield camps), whereas the

corresponding movement in autumn, especially of soaring species,

is channelled to the west of Arabia down the Red Sea rift. Many

migrants thus bypass the UAE on their south-bound return.

Moreover, favourable high-level tailwinds may carry birds over

the UAE without their needing to land to refuel. Interestingly,

there is some evidence of certain typically diurnal migrants, lesser

kestrel Falco naumanni and bee-eaters Merops spp., for example,

also actually crossing the desert by the cool of night.

During the day, prominent natural features, such as

rock outcrops, and possibly also tarmac roads,

appear to act as navigational day-marks for

many diurnal migrants, both passerine and non-

passerine. Much research and analysis remains to be

completed on this fascinating but neglected subject. 
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LEFT: Black-throated thrush Turdus ruficollis

BELOW: White-throated robin Irania gutturalis

OPPOSITE (CLOCKWISE FROM TOP LEFT): Blue-cheeked bee-eaters Merops persicus

semi-collared flycatcher Ficedula semitorquata, lapwing Vanellus vanellus
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The start of the year is a relatively static

time. The numbers of winter visiting species

remain unchanged, of shorebirds, gulls and

ducks, for example, and there is little

movement between sites. By February,

however, several resident species have begun

to nest, namely laughing dove Streptopelia

senegalensis, graceful prinia Prinia gracilis

and southern grey shrike Lanius meridionalis.

The first early migrants, such as swallow

Hirundo rustica, pied wheatear Oenanthe

pleschanka, Upcher’s warbler Hippolais

languida, woodchat shrike Lanius

senator and little ringed plover

Charadrius dubius, have also

reappeared. Some outward

bound migration is also

detectable, of larks, pipits and waders in

particular. From then on, both breeding

activity and migration intensifies, and by

mid-March migration is in full swing, lasting

until well into May. 

For some species, spring migration is a

protracted affair lasting several weeks, even

up to two months or more. Others, however,

such as semi-collared flycatcher, cinereous

bunting Emberiza cinereacea, lesser grey shrike

Lanius minor and marsh warbler Acrocephalus

palustris, mostly appear in fixed periods of

only a fortnight or so. Among the latest

migrants to put in an appearance annually

are European nightjar Caprimulgus europaeus,

golden oriole Oriolus oriolus, marsh warbler

and red-backed shrike Lanius collurio. On

offshore islands by late April, noisy tern

colonies will be a hive of activity, while the

last fledging young of the winter-nesting

osprey Pandion haliaetus attempt to hone

their fishing skills.    

In May, pallid swifts Apus pallidus begin to

leave their urban colonies for unknown

summer quarters, but

are only just

arriving in

natural

crag and cliff sites. By late May many

resident breeding species in the mountains,

including Hume’s wheatear Oenanthe

alboniger and scrub warbler Scotocerca

inquieta, will be active with their second

broods of the year. The tern colonies fledge

their young in June and early July, with

beaches crowded with rapidly growing

youngsters begging for fish brought in by

their parents. A combined total of over

300,000 adults and young can produce a

deafening cacophony, but by August all will

have fallen silent once more.

Off the East Coast, seabird movements are

unpredictable, but many hundreds of Persian

shearwaters Puffinus persicus have been

noted from coastal watchpoints in mid-

summer, with rarer species such as Wilson’s

storm petrel Oceanites oceanicus also

occasionally seen. Thousands of immature

sooty gulls Larus hemprichii,

together with common

terns Sterna hirundo,

gather along the

THE UAE’S ORNITHOLOGICAL YEAR
The ornithological year is rich and varied, and also complex in that the
breeding season is not the same for all species, nor, for some species, is it
even consistent within the country itself. The UAE is arid, with the Tropic of
Cancer crossing the south of the country and, as a consequence, the seasons
are poorly marked. In some areas rain may not fall at all in any given year,
or indeed for several years. Nonetheless, the breeding bird communities
present in each different habitat, whether migrant or resident species or a
combination of both, possess behavioural, morphological or physiological
adaptations to ensure successful propagation and survival.

Fujairah coast, an important feeding area into

midsummer and again in the autumn when

they are joined by white-cheeked terns

Sterna repressa from Gulf colonies.  

Many non-breeding, mostly immature,

shorebirds remain on intertidal areas

through the summer months, with the first

returning individuals back by late July,

including juvenile greater sand plovers

Charadrius leschenaultii from their nearest

south-west Asian breeding grounds. Also at

this time, locally-raised crab plover Dromas

ardeola chicks begin to leave their colony,

although chestnut-bellied sandgrouse

Pterocles exustus are, remarkably, only just

beginning to lay, despite the extreme heat

and humidity. 

South-bound migration is evident again

from early August, although at an apparently

more leisurely pace than in spring.

Freshwater waders such as common

sandpiper Actitis hypoleucos, green sandpiper

Tringa ochropus and wood sandpiper Tringa

glareola arrive then, along with the first

isabelline wheatears Oenanthe isabellina,

swallows and flocks of European bee-eaters

Merops apiaster, amongst others. 

Migrant breeding species also then begin

to disperse, such as rufous bush robin

Cercotrichas galactotes and turtle dove

Streptopelia turtur, the latter sometimes

forming flocks hundreds, or even thousands,

strong in fodder fields prior to departing to

winter quarters in Africa. September marks

the return of a greater range of species,

including wheatears, warblers and hirundines.

Wader numbers start to build up along the

coast, some remaining for the winter, others

merely refuelling before continuing south.

Migrant heron species also begin to appear

and Montagu’s harriers Circus pygargus can

be numerous at certain favoured sites.

Amongst wildfowl, only garganey Anas

querquedula may be frequent before October,

when other species begin to arrive en masse.

Socotra cormorant Phalacrocorax

nigrogularis is now back at its main UAE

colony, over 15,000 pairs strong, in Umm

al-Qaiwain, although other colonies in

western Abu Dhabi do not begin breeding

until late in the year. Along the coast, terns

stream by on their way out of the Gulf for

the winter, while the numbers of certain

species of wader peak and flocks of wildfowl

start to reappear in their regular haunts.

Slender-billed gull Larus genei can be

numerous, but all other species

of gull only arrive in large

numbers much nearer

the year-end. 

Late October and November sees

the arrival of species that mainly

stay for the whole winter. Several

species of lark, pipit and wagtail occur,

being numerically dominant in man-made

habitats such as fodder fields and on grassed

golf courses. Song thrush Turdus philomelus

and black redstart Phoenicurus ochruros are

other typical arrivals, albeit in variable

numbers annually, along with spotted eagle

Aquila clanga, marsh harrier Circus

aeruginosus, kingfisher Alcedo atthis and

reappearing pallid swifts.

Towards the end of the year ospreys

repair their massive driftwood eyries, these

mostly on the ground atop a storm beach

or rocky outcrop, while red-billed

tropicbirds Phaethon aethereus have

returned to their three remaining ‘salt-

dome’ island breeding colonies and Socotra

cormorants are by then feeding their young

in Umm al-Qaiwain. In the desert are

overwintering long-legged buzzard Buteo

rufinus, pallid harrier Circus macrourus,

houbara, stone curlew Burhinus oedicnemus,

and, frequently consorting, desert wheatear

Oenanthe deserti and desert warbler Sylvia

nana, although brown-necked ravens Corvus

ruficollis have by now stopped wandering

and are back at their nests once more. 

And so the year begins again.
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ABOVE LEFT: Graceful prinia Prinia gracilis.
ABOVE RIGHT: Juvenile little ringed plover Charadrius dubius
LEFT: Purple heron Ardea purpurea
OPPOSITE PAGE, CLOCKWISE FROM TOP RIGHT: Garganey Anas querquedula,
desert wheatear Oenanthe deserti, common kingfisher Alcedo atthis



roosts, often of several hundred individuals, in favoured

trees in parks and urban areas, while locally

bred hoopoes, only some of which are resident,

are then outnumbered by visiting individuals.

An exciting list of vagrants and rarer visitors has put in

an appearance during migration

periods in recent years, including

white-breasted waterhen Amaurornis

phoenicurus, woodcock Scolopax rusticola, woodpigeon

Columba palumbus, koel Eudynamus scolopacea, little swift

Apus affinis, forest wagtail Dendronanthus indicus,

robin Erithacus rubecula, Eversmann’s

redstart Phoenicurus erythronotus, blackstart

Cercomela melanura, ring ouzel Turdus torquatus,

dusky thrush Turdus naumanni eunomus, green warbler

Phylloscopus nitidus, Radde’s warbler P. schwarzi, dusky

warbler P. fuscatus, black drongo Dicrurus macrocercus,

masked shrike Lanius nubicus (regular on

passage, but occasionally

overwintering) and

long-tailed shrike

Lanius schach.

In winter, song thrush, black redstart, desert

lesser whitethroat Sylvia minula, chiffchaff

Phylloscopus collybita and isabelline shrike Lanius

isabellinus typically remain, while sparrowhawk

Accipiter nisus and kestrel Falco tinnunculus hold

winter territories. From east Asia, crested

honey buzzards Pernis ptilorhynchus have

appeared regularly in winter in recent years,

particularly in Abu Dhabi, even roosting on occasion

with their western counterpart, Eurasian honey

buzzard, in the same tree. On these occasions,

quite literally, East certainly does meet West,

although this pairing is by no means unique.  
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Conspicuous residents of most coastal towns and cities are common

mynahs Acridotheres tristis, laughing doves, ring-necked parakeets,

white-cheeked bulbuls and red-vented bulbuls Pycnonotus cafer

(these two bulbuls hybridising freely) and grey francolins Francolinus

pondicerianus. All, except possibly laughing dove, are naturalised

species, exotics released by man which have become successfully

established, although some might have colonised the

southern Gulf of their own volition, given time. 

Prior to modern development, even the now ubiquitous

house sparrow Passer domesticus was, with good reason,

absent from most of the country. Species commensal with

mankind, more so than any others, have prospered greatly,

particularly so in towns and in forestry plantations, shelter

belts and agricultural settings. Barn owl Tyto alba, often

associated with man, remains a rare breeding resident,

however, possibly having suffered from pesticide

usage locally.

Recent development has also affected other native

species, several of which have expanded their ranges westwards

from the better-watered mountain districts and moved into parks,

gardens and other green areas, all of these habitats being sustained

only through artificial irrigation. Purple sunbird Nectarinia asiatica

and Indian silverbill Euodice malabarica, two Oriental (Indo-Malayan)

species native to the UAE (and northern Oman), have taken

advantage of urban plantations and gardens and are now found in

most suitable areas, continuing to spread and to increase in number. 

No account of garden or parkland birds would be complete

without mention of the diminutive graceful prinia, whose loud song,

belying its small size, makes it especially conspicuous. This is

another species to have expanded into man-made habitats, and,

ranging from north-east Africa through the Middle East to north-

eastern India, is singularly successful amongst its genus. The pallid

swift is another recent urban colonist, breeding in the summer in

natural cliff sites, but, for reasons as yet undetermined, in

winter and spring in city buildings, including historical

buildings such as coastal forts and watchtowers,

probably traditionally used.

The invasive Indian house crow Corvus splendens

is ubiquitous along the East Coast and in coastal

districts of the Arabian Gulf coast of the Northern

Emirates, and is spreading westwards. In the

past five years it has secured a firm footing

in Abu Dhabi City.

Rufous bush robin, breeding widely in desert date

groves inland and close to the mountains, is also

now found nesting in an ever-increasing number of

parks, gardens and plantations along the Gulf coast.

Curiously, the olivaceous warbler Hippolais pallida,

another migrant visitor, is now a resident breeding

species on Abu Dhabi Island (alone), otherwise

merely passing through all other areas of the country,

in large numbers. Conversely, hoopoe Upupa epops

now breeds widely, and in some places commonly, in

Dubai and the Northern Emirates, but although

numerous throughout the country on

migration, presently still only breeds within

Abu Dhabi Emirate at the inland oasis city of

Al Ain. Amongst resident species, little green

bee-eaters Merops orientalis and Indian roller Coracias benghalensis

continue to expand their ranges progressively. These few, of many

possible examples, probably give a clear indication of the continuing

state of flux within native species and new colonists, (as well as

the many naturalised exotics), brought about by the expansion of

woodland and parkland and the creation of entirely new habitats.   

The importance of green urban landscapes to migrant birds is

probably considerable, given the scale of planting over the past

30 years. Tired and hungry passerine and non-passerine migrants

overflying the Empty Quarter in spring, or after crossing the Gulf in

autumn, now find somewhere to rest and refuel before continuing

their journeys. Scops owl Otus scops, nightingale Luscinia

megarhynchos, thrush nightingale L. luscinia, tree pipit Anthus

trivialis, marsh warbler, spotted flycatcher Muscicapa striata, semi-

collared flycatcher, red-backed shrike, golden oriole and European

nightjar are among the species regularly

found. Parties of migrant European bee-

eaters and blue-cheeked bee-eaters 

M. persicus can be present for several weeks

in autumn, with raptors such as hobby and

Eurasian honey buzzard Pernis apivorus also

often noted. Common sandpiper and both

curlew Numenius arquata and whimbrel N.

phaeopus are also often encountered feeding in

city parks at this time, looking somewhat

incongruous, especially alongside hoopoes also

probing the grassy lawns. At dusk in winter, white

wagtails Motacilla alba come together at communal
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White-cheeked bulbul
Pycnonotus cafer

UPPER LEFT: Chiffchaff Phylloscopus collybita is common in

the UAE during the winter.

LOWER LEFT: The migrant nightingale Luscinia megarhynchos

regularly frequents green areas of urban landscapes.

RIGHT: Purple sunbird Nectarinia asiatica have taken advantage of

urban plantations and gardens and are now found in most suitable areas,

continuing to spread and to increase in number.

Rufous bush robin Cercotrichas galactotes



In winter, resident species of arid hillsides are joined by red-

tailed wheatear Oenanthe xanthoprymna, black redstart, desert

lesser whitethroat, chiffchaff, plain leaf warbler Phylloscopus

neglectus and occasionally a blue rock thrush Monticola solitarius,

although diversity is relatively low. More species occur on migration,

although again the diversity is relatively low. Amongst those species

most often recorded in spring are lesser kestrel, rock thrush

Monticola saxatilis, redstart Phoenicurus ochrurus, ortolan bunting

Emberiza hortulana, woodchat shrike and Upcher’s warbler

Hippolais languida. All of these species are recorded in equal or

greater numbers in other habitats within the UAE and clearly

their spring migration is on an extremely broad front across the

country. Autumn migration through the mountains is less

pronounced than in spring, and mostly involves those species,

already named above, arriving to stay for the winter. 

Both green sandpiper and grey wagtail Motacilla cinerea may be

found during migration or in winter in wetter sites. Most better-

vegetated wadis warrant further investigation during migration to

assess the range of species involved and measure the duration of

their stays. 
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The Hajar Mountains rise to a maximum

height of just over 1,900 metres within the

UAE, but remain arid for most of the year,

even if fog often shrouds some of the

highest summits and ridges. The wadis or

valleys, some with permanent pools or, in

rarer instances, a flow of water even after

years of sparse rainfall, are home to a

resident community of birds. Some

altitudinal migration or post-breeding

wandering is noted in certain species,

brown-necked raven, long-billed pipit

Anthus similis, desert lark Ammomanes

deserti and house bunting Emberiza

striolata, for example, and in the case of

the latter two sometimes in roving flocks.

Others appear to remain within their

territory year-round. Other typical members

of the resident montane breeding avifauna

include sand partridge Ammoperdix heyi,

little owl Athene noctua, African rock martin

Ptyonoprogne fuligula, Hume’s wheatear,

long-billed pipit, scrub warbler Scotocerca inquieta, yellow-vented

bulbul, Indian silverbill and, locally, Lichtenstein’s sandgrouse

Pterocles lichtensteinii. Chukar partridge Alectoris chukar is

restricted to the northernmost areas of the country, its natural

range largely coinciding with surface limestone exposures, including

dolomite. Extremely localised, the hooded wheatear Oenanthe

monacha also seems to favour such karstic landscapes. Trumpeter

finch Bucanetes githagineus remains elusive and has never been

proven to breed within the UAE, although newly-fledged, but

independent, young are occasionally noted. Its erratic appearance

has all the hallmarks of a nomad, which might breed when

conditions are favourable. Pale rock sparrow appears to

show a similar pattern of occurrence, or

certainly of opportunism as,

although it is usually numerous on its

north-bound spring migration, in wetter

years a number of pairs remain to breed,

making it the only visiting passerine species

confirmed to breed in the mountains. 

Many of these species are most easily

observed in summer when they come to

drink at ever-diminishing waterholes, in

the bed of faltering streams or along the

shore of rapidly lowering reservoirs. Mid-

morning is usually a good time to be

watching in such sites, but one should

return at dusk to have a chance of seeing

Lichtenstein’s sandgrouse, a species which

often remains active after dark. 

One unsolved mystery is whether

common cuckoo Cuculus canorus definitely

breeds in the UAE. The unmistakable call

of the male is heard in remote mountain

locations each spring, but nobody has yet

observed a youngster being fed by its foster

parent. Several known host species occur in

these same areas, long-billed pipit and scrub warbler, for example.

Avian predators in the mountains are few in number, with most

diurnal birds of prey being rather rare. Bonelli’s eagle Hieraaetus

fasciatus is the most characteristic of the mountain-dwelling species

encountered, albeit infrequently, although the kestrel is widespread

here, as it is in many other habitats. Rarer still, the short-toed

eagle Circaetus gallicus is known to breed in just one site in Ra’s

al-Khaimah. Egyptian vulture Neophron percnopterus and

occasionally lappet-faced vulture Torgos tracheliotos, sometimes

in flocks, may soar overhead but appear to nest only away to the

south and east in Oman, and not now within the UAE.

The isolated 1,240-metre-high mountain of Jebel

Hafit near Al Ain remains the main resort for

Egyptian vulture in the country and also

for breeding Barbary falcon Falco

pelegrinoides, now extremely rare away

from this site. In addition to the sometimes numerous little

owl, the nocturnal desert eagle owl Bubo (bubo) ascalaphus is

also found on mountain cliffs and in a number of wadis, the

male’s booming calls at sunset often giving away its presence. 

Lower down in better-watered wadis, there are often date

groves, orchards of citrus or mango, or small plots producing

fodder. Here Indian rollers, laughing doves, purple sunbirds

and little green bee-eaters are likely to be among species

present. Striated scops owl Otus brucei, something of a

Middle Eastern speciality, also occasionally occurs, as

either a migrant breeding species or during a temporary

halt while on passage.
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Sand partridge Ammoperdix heyi
BELOW: Hume’s wheatear Oenanthe alboniger

ABOVE LEFT: Bonelli’s eagle Hieraaetus fasciatus
ABOVE RIGHT: African rock martin Ptyonoprogne
fuligula
LEFT: Desert eagle owl Bubo (bubo) ascalaphus
BELOW: Ortolan bunting Emberiza hortulana



The sand deserts comprise most of the UAE. In the east, ghaf trees

are a feature of the landscape and the bird community may contain

desert eagle owl and brown-necked raven, both far commoner

here than in the mountains, but nonetheless declining in numbers.

Hoopoe lark Alaemon alaudipes, migrant nesting turtle doves and,

occasionally, colonies of yellow-throated sparrow are also present.

Although yellow-throated sparrow is never found away from

wooded habitats, all the other species named may be, despite the

overall lack of taller woody vegetation in the deep sands. Such

pairs as are present here generally occur at lower densities. Two

diurnal raptors, long-legged buzzard and golden eagle Aquila

chrysaetos, have been found nesting in 5-metre-high Calligonum

crinitum bushes in the deep sands of the south of the country,

well away from human disturbance. 

In sand country, little owls can be resident in low rocky outcrops

wherever they occur, even in the most arid environment. Desert

eagle owls, however, require larger crags with overhanging ledges

for nesting, although nests on the ground under tangled roots or

at the base of a ghaf tree are more frequent. Whereas the former

takes largely invertebrates, geckos and other reptilian prey,

common prey items of the latter are Cheesman’s gerbil Gerbillus

cheesmani, Cape hare Lepus capensis and house sparrows (from

their communal ghaf tree roosts), as well as doves and the

occasional hedgehog Hemiechinus sp.

Bar-tailed desert lark Ammomanes cincturus appears, somewhat

inexplicably, to be extremely localised, but possibly an overlooked

breeding species, currently known in only three or four widely-

spaced localities close to the coast between Dubai and the extreme

west of Abu Dhabi. In fact, the list of lark species nesting in the

UAE is somewhat impoverished in comparison with most other arid

parts of Arabia. In the desert, besides hoopoe lark, black-crowned

finch lark is common, however, with a breeding distribution

extending along the littoral zone, and inland around the margins

of sabkhas, in particular. Chestnut-bellied sandgrouse Pterocles

exustus can also be found nesting close to the coast, in the hottest

months of the year, while on mainly gravel plains inland the

cream-coloured courser Cursorius cursor nests where the intense

heat shimmer permits it to slip away from its nest unnoticed.

Incongruously, coursers often relocate to golf course fairways in

late summer, to spend a fraught few months dodging well hit drives! 

In winter and on migration, the sand deserts support only a

few species, but some occur in relatively high numbers. Desert

wheatear, desert warbler and tawny pipit are numerically the

three commonest, with small numbers of stone curlew and

houbara. Setting up territory locally is the steppe grey shrike

Lanius (m.) pallidirostris, whose taxonomy remains uncertain, but

which, besides favouring different habitats, looks strikingly

different from the local breeding southern grey shrike, with which it

is currently grouped. 

Brief mention should also made of the restricted saxaul Haloxylon

persicum woodland community, which occurs in an area of under

1 per cent of the total area of the country, to the east of Medinat

Zayed. Housing long-legged buzzard, little owl and hoopoe lark in

summer, in winter eagles, kestrel, stone curlew, desert wheatear

and flocks of lesser short-toed larks Calandrella rufescens occur

here regularly.
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Most conspicuous amongst more specialist nesting species of the

Acacia-clad alluvial gravel plains flanking the Hajar Mountains are

Arabian babbler Turdoides squamiceps,

Southern grey shrike and yellow-

throated sparrow, together with the more

widespread collared dove Streptopelia

decaocto (although largely absent here in

winter), laughing dove and house sparrow.

African rock martins often descend from

the mountains to feed over the plains. The

striated scops owl is a localised breeder

apparently requiring old ghaf Prosopis cineraria

trees in which to nest, being most frequent on

the narrow Kalba plain and in fenced ghaf groves

west of the mountains, although doubtless much

overlooked. The unmistakable hoopoe breeds in native

Acacia and ghaf woodland, as well as now in town

and city parks as mentioned earlier. 

Blue-cheeked bee-eater and European roller

Coracias garrulus are localised

migrant breeding

species in the

Northern

Emirates, along with Eurasian starling Sturnus vulgaris. Ra’s 

al-Khaimah is, in fact, the only locality in Arabia where the latter

two species breed, with the only UAE nesting locality for Spanish

sparrow Passer hispaniolensis also here in farmland. Small

colonies of European bee-eater also occur, but these are fewer in

number than of its congener.

A range of characteristic species can be found in the winter

months, including red-tailed wheatear, black redstart, desert warbler,

desert lesser whitethroat, black-crowned finch lark Eremopterix

nigriceps and tawny pipit Anthus campestris, with orphean warbler

Sylvia hortensis and Eastern pied wheatear Oenanthe picata both

far less numerous, but present year after year in certain sites. In

fact, both in this and in other habitats, many migrant and visiting

winter species show strong site fidelity, presumably very often,

but not invariably, involving returning individuals. The berries of

the woody shrub Lycium shawii are an important food source for

many visiting passerines in this particular habitat.   

In spring, in particular, a number of migrant species pass through

the savannah-like plains. Ménétries’ warbler Sylvia mystacea and

Upcher’s warblers may be especially numerous, along with isabelline

wheatear, pied wheatear and rufous bush robin, amongst others.

Swallows and lesser kestrels, both daytime migrants, follow paths

northwards along the western flank of the mountains in spring.
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ABOVE LEFT: Upcher’s warbler Hippolais languida.
ABOVE RIGHT: Hoopoe Upupa epops.
RIGHT: Black-crowned finch lark Eremopterix nigriceps.
BELOW: Black redstart Phoenicurus ochruros

LEFT: Hoopoe lark Alaemon alaudipes
BELOW: Chestnut-bellied sandgrouse chick
Pterocles exustus
RIGHT: Cream-coloured courser Cursorius cursor



however, appears in the Gulf each autumn and

over-winters in western Abu Dhabi. One or two

individuals are seen elsewhere, with another

population known in central Oman, thus

representing a remarkable and, when discovered,

wholly unsuspected migration unmatched by any

other species regularly reaching the UAE.

Interestingly, no typically marine wildfowl species

occurs in the southern Gulf except, on rare

occasion, vagrant red-breasted merganser Mergus

serrator. Grebes Podiceps spp. too remain rare on

the sea, with the only surface-diving piscivorous

waterfowl species ordinarily represented locally

being the resident, but within the Gulf actually

nomadic, Socotra cormorant, and visiting great cormorant

Phalacrocorax carbo. Even so, the latter is most often encountered

feeding on sheltered khors or at stocked inland lakes. 

Amongst other waterfowl commonly observed are spoonbill

Platalea leucorodia, grey heron Ardea cinerea, great white heron

Egretta alba, little egret E. garzetta, greater flamingo, yellow-legged

(or Caspian) gull Larus cachinnans, Siberian gull L. heuglini, great

black-headed gull L. ichthyaetus, black-headed gull L. ridibundus,

slender-billed gull, Caspian tern Sterna caspia, sandwich tern S.

sandvicensis and common tern. Saltwater wildfowl are notable by

their absence, as stated earlier, although rafts of dabbling ducks

such as mallard Anas platyrhynchos and pintail A. acuta often

occur in sheltered khors in winter.

Mangroves are patchily distributed on the Gulf coast, although

there are a few extensive mature stands and many areas

have been or are being planted with seedlings

(see box on ‘Life in the Mangroves’ in

chapter on The Marine Environment).

Once mature, western reef herons Egretta gularis, striated

herons Butorides striatus and clamorous reed warbler

Acrocephalus stentoreus may all become resident, while

in winter marsh harrier Circus aeruginosus, whimbrel,

greenshank Tringa nebularia, redshank and kingfisher

Alcedo atthis, and occasionally one or more night herons

Nycticorax nycticorax or spotted eagles, are typically

present. The only mangroves on the UAE’s Gulf of Oman

coast are at Khor Kalba. These support the endemic

kalbaensis subspecies of white-collared kingfisher, Halcyon

chloris, named after the site. Sykes’s warbler Hippolais

rama is another speciality, Kalba being one of

only two nesting sites for the species in

Arabia, while in the non-breeding

season over-wintering Indian

pond herons Ardeola grayii occur, this being another species of

eastern origin only very rarely found further to the west.

Many offshore islands, most of which lie off the coast of Abu

Dhabi Emirate, are home to colonies of nesting terns and other

seabird species. As with shorebirds, a number of species occur in

internationally important numbers, namely swift tern Sterna bergii,

lesser crested tern S. bengalensis, bridled tern S. anaethetus and

white-cheeked tern. Swift tern nests only on the island of Qarnein,

the lesser crested tern in significant numbers only on Qarnein and

Muhayimat, while the other two species are each found in more

than a dozen sites, even if the majority of their respective total

populations nests in just five or six. Sooty gull, restricted, like the

white-cheeked tern, to the north-west Indian Ocean, also now

probably breeds only on Qarnein, as does red-billed tropicbird.

The island has, not surprisingly, been dubbed the ‘Seabird Capital

of the Gulf’. Red-billed tropicbird formerly bred in large numbers

on two other islands, Zirku and Arzanah, but in both the

deliberate release of cats (to keep down rats and

mice) has led to the almost complete

disappearance of this vulnerable

ground-nesting species.
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The coast is of international importance for visiting waterfowl, in

particular for long-distance migrant shorebirds. An estimated

250,000 shorebirds can be present on the UAE’s Arabian Gulf

coast at any one time in peak migration periods. Taking into

account the likely turnover of birds on this, the west Asian-African

flyway, several million individuals must pass through the area over

the course of a year. Crabs and other crustaceans and annelids are

particularly important prey, whereas molluscs are seemingly not;

molluscivorous shorebird species occurring in only low numbers

locally and perhaps even switching their diet accordingly.

The populations of several wader species, for example, lesser

sand plover Charadrius mongolus, greater sand plover, grey plover

Pluvialis squatarola, redshank Tringa totanus, dunlin Calidris

alpina and broad-billed sandpiper Limicola falcinellus, whether

overwintering or merely stopping off on passage, are of international

significance. Conservation of the relevant intertidal wetland sites

is essential. Key Gulf sites are Al Jazeerah Khor, Dhayah (both in

Ra’s al-Khaimah), Khor al-Beidah (Umm al-Qaiwain), Khor Dubai

(Dubai), and, in Abu Dhabi Emirate, the Dabb’iya area, Abu 

al-Abyadh and Marawah Island / Hail Shoal (see chapter on The

Marine Environment). Of these sites, official protection is already

afforded to Khor Dubai sanctuary and to the Marawah / Hail / 

Bu Tinah Marine Protected Area. 

Many Arctic-nesting shorebirds visiting in autumn, such as

turnstone Arenaria interpres, ringed plover Charadrius hiaticula,

curlew sandpiper Calidris ferruginea, little stint C. minuta and

sanderling C. alba, are mostly bound for eastern or southern Africa

coasts, refuelling en route on the extensive productive flats on the

western and southern shore of the Gulf. A comparable northward

return is noted in spring, although the turnaround

time is generally shorter than in the autumn. 

Worthy of separate mention is great knot Calidris

tenuirostris, which is known to breed only in

extreme eastern Siberia, with the majority

of the population wintering in north-

western Australia. A small population,
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TOP: Broad-billed sandpiper Limicola falcinellus
CENTRE: Curlew sandpiper Calidris ferruginea
BELOW: Lesser crested tern Sterna bengalensis

RIGHT: Red-billed tropicbird Phaethon aethereus
BELOW: Juvenile sooty gull Larus hemprichii
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Also found nesting offshore, although mostly not in the same

sites as important tern colonies, is the Socotra cormorant. The

nesting season of this regional endemic, which breeds in fewer than

15 sites worldwide, is through the winter. The world population is

currently estimated to be between 600,000 and one million birds

with a population of some 200,000 individuals estimated for the

UAE, where just three colonies, on Sinaiya Island, Umm al-Qaiwain,

and Dayyinah and Khardal, both in Abu Dhabi, account for over

75 per cent of the total national breeding population of around

35,000 pairs. Several colonies of this now severely threatened bird

have been extirpated over the past 20 years, both development and

persecution playing a part. 

Last but not least among specialities breeding on offshore islands

is the sooty falcon Falco concolor. Threatened by development and

the accidental introduction of ground predators, this species is

present in just 4 islands or island groups, with a total national

population of under 35 pairs. Delaying its breeding until mid-

summer, the sooty falcon feeds its chicks on south-bound migrants

easily caught over the sea, sometimes co-operatively, and where

there is little chance of escape. A variety of passerine and non-

passerine prey is taken (Aspinall 1996b). The falcons depart in

October for Madagascar and southern Africa, returning again the

following May.

The Arabian Gulf also has a small resident breeding population of

ospreys, with nearly three-quarters of the western Gulf population

breeding, in winter, on islands in Abu Dhabi Emirate. Although

nearly cosmopolitan in distribution worldwide, the Gulf population

at under ca. 100 pairs is small and is also known to be in decline

and undergoing a range contraction.

In many inshore localities, again mostly islands, Saunders’ little

tern Sterna saundersi is a typical breeding species, with Kentish

plover Charadrius alexandrinus also to be found nesting, both here

and on the mainland coast. Migrant Kentish plovers

also occur in important numbers in many sites.

Post-breeding, Saunders’ little terns often congregate,

with much of the western Gulf population assembling

in two traditional sites in autumn. Over 4,000

individuals, more than 10 per cent of the estimated

world population, have then been counted in each

of these sites, the island of Abu al-Abyadh and the

Dabb’iya Peninsula.

The well-known crab plover Dromas ardeola breeds in just two

sites in the UAE, both islands in Abu Dhabi. It has exacting ecological

requirements, only rarely met, and as a consequence it is rare

worldwide (once again being a species restricted to the north-

western Indian Ocean) with only about ten extant colonies currently

known. Prerequisites for nesting include a sand bank close to

mangroves thronging with crabs, a substrate able to support 3-metre-

long tunnels more than half a metre underground, and an absence

of mammalian ground predators. The larger of the two UAE colonies,

on Abu al-Abyadh, with some 300 pairs, is 2 per cent of the

estimated world breeding population, although a number of sizeable

colonies, perhaps in Somalia or Yemen, must remain to be located.    

Offshore areas in the Gulf are seldom visited by ornithologists, but

vast fishing flocks of Socotra cormorants, sometimes numbering

into six figures, are known to move around en masse in pursuit of

their shoaling prey. Several species of gull routinely follow fishing

boats to feed on processed scraps, or loaf around offshore oil

platforms. Sandwich tern, which visits in large numbers, and lesser

crested terns may also be observed far offshore, although all of the

other nesting terns vacate the Gulf outside of the breeding season. 

A greater range of species is recorded off the East Coast where

deeper water permits pelagic species to be observed, depending

on the season, with relative regularity. Such observations are of

either clearly discernible diurnal feeding movements, or of onward

passage. The latter remains poorly understood, mainly due to

insufficient study. Arctic skua Stercorarius parasiticus and pomarine

skua S.pomarinus are typically present during migration and in

winter, with a few sub-adults over-summering to harry feeding terns.

Persian shearwater is frequently observed from land but is always

present further offshore. Also common, generally out of sight of

land, are red-necked phalaropes Phalaropus lobatus, the Arabian

Sea being a major wintering area for this Arctic breeding wader.  

Wilson’s storm petrel Oceanites oceanicus, sooty shearwater

Puffinus griseus, Sabine’s gull Larus sabini, brown booby Sula

leucogaster and common noddy Anous stolidus are rarer species

noted in recent years, the first two wandering north from their

breeding grounds in the Southern Oceans. Sabine’s gull, which

breeds in the Arctic Ocean but winters in the southern Atlantic,

clearly made a wrong turn at the Cape of Good Hope! 

Along East Coast beaches, particularly at Fujairah and

Kalba, a regular spring build-up of mainly immature

sooty gulls numbering upward of 4,000 is

spectacular and of some significance, accounting

for up to 10 per cent of the estimated world

population. Common terns and white-cheeked

terns may also be found in similar numbers,

although these are not of equal

importance since their world

populations are substantially

higher than for sooty gull.  
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CLOCKWISE FROM TOP LEFT:
Brown booby Sula leucogaster 

Socotra cormorants Phalacrocorax nigrogularis
White-cheeked tern  Sterna repressa

Crab plovers Dromas ardeola
Saunders’ little tern Sterna saundersi

Sooty falcon Falco concolor

LEFT: Juvenile RIGHT: Adult
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Man-made wetlands, whether lakes on golf courses, sewage

lagoons, fishponds or temporary floods, are a magnet for

waterbirds, including both breeding species, such as little grebe

Tachybaptus ruficollis, moorhen Gallinula chloropus, black-winged

stilt Himantopus himantopus, red-wattled plover Hoplopterus

indicus, little ringed plover and reed warbler Acrocephalus

(scirpaceus) fuscus, as well as for solely migrant and wintering

species. Dammed reservoirs, of which there are many in the

mountains, are also swiftly colonised by breeding little grebes,

sometimes little ringed plovers, and attract other waterfowl on

passage and in winter. 

Amongst frequent migrants to wetlands, mostly away from the

mountains, are little bittern Ixobrychus minutus, purple heron

Ardea purpurea, glossy ibis Plegadis falcinellus, garganey, whiskered

tern Chlidonias hybridus, white-winged black tern C.leucopterus,

spotted crake Porzana porzana, collared pratincole Glareola

pratincola and citrine wagtail Motacilla citreola.

Winter visiting species include black-necked grebe Podiceps

nigricollis, mallard, pintail, wigeon Anas penelope, gadwall 

A. strepera, shoveler A. clypeata, pochard Aythya ferina, tufted duck

A. fuligula, (more rarely) ferruginous duck A. nyroca, coot Fulica

atra, avocet Recurvirostra avosetta, ruff Philomachus pugnax,

common sandpiper, Temminck’s stint Calidris temminckii, common

snipe Gallinago gallinago and pintail snipe G. stenura (East meets

West again), marsh sandpiper Tringa stagnatilis, water rail Rallus

aquaticus and bluethroat Luscinia svecica amongst many others. The

first UAE breeding records of avocet, in 1996, and of white-tailed

plover Chettusia leucura, coot and black-necked grebe in the last five

years, have all come from man-made wetlands. Special mention

should be made of the Al Wathba lake reserve in Abu Dhabi, where

in the winter of 1998/99, after several years of waiting, conditions

finally proved suitable for greater flamingo to

nest successfully for the first known

occasion in Arabia since 1922.  
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TOP LEFT: Glossy ibis Plegadis falcinellus

TOP RIGHT: Spotted crake Porzana porzana

LEFT: Little bittern Ixobrychus minutus

CLOCKWISE FROM TOP LEFT: Pochard Aythya ferina,

mallard Anas platyrynchos, shoveler A. clypeata, 

pintail A. acuta, water rail Rallus aquaticus



white stork, pallid, marsh and Montagu’s

harriers, spotted eagle, lesser kestrel, quail

Coturnix coturnix (also possibly breeding),

collared pratincole, Pacific golden plover

Pluvialis fulva (regularly occurring until late

May despite the long migration ahead of

them), sociable plover Chettusia gregaria,

chestnut-bellied sandgrouse (coming in to

drink mid-morning daily), Namaqua dove

Oena capensis (possibly now breeding

locally), short-eared owl Asio otus, Egyptian

nightjar Caprimulgus aegyptius, common

swift Apus apus, bimaculated lark

Melanocorypha bimaculata, short-toed lark

Calandrella brachydactyla, Oriental skylark

Alauda gulgula and skylark A. arvensis (East

and West meet yet again), red-rumped

swallow Hirundo daurica, the recently

recognised pale martin H.diluta, Richard’s

pipit Anthus richardi, Blyth’s pipit A. godlewskii, meadow pipit A.

pratensis, red-throated pipit A. cervinus, water pipit A.spinoletta,

yellow wagtail Motacilla flava, Siberian stonechat Saxicola

torquata maura, northern wheatear Oenanthe oenanthe, pied

wheatear, black-eared wheatear O. hispanica, great reed warbler

Acrocephalus arundinaceus, isabelline

shrike Lanius isabellinus, lesser grey

shrike, steppe grey shrike, woodchat

shrike, rose-coloured starling Sturnus

roseus, pale rock sparrow, cinereous

bunting (in spring only), ortolan and black-

headed bunting.

A long list of vagrants, many from

distant northern or eastern origins, has

also been recorded, including intermediate

egret Egretta intermedia, black-winged kite

Elanus caeruleus, Amur falcon Falco

amurensis, Oriental pratincole Glareola

maldivarum, Oriental turtle dove

Streptopelia orientalis, stock dove Columba

oenas, Sykes’s nightjar Caprimulgus

mahrattensis, Pacific swift Apus pacificus,

streak-throated swallow Hirundo fluvicola,

Asian house martin Delichon dasypus,

wire-tailed swallow Hirundo smithii, pied stonechat Saxicola

caprata, paddyfield warbler Acrocephalus agricola, river warbler

Locustella fluviatilis, bay-backed shrike Lanius vittatus, wattled

starling Creatophora cineracea, little bunting Emberiza pusilla and

yellow-breasted bunting E. aureola.
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As with man-made wetlands, agricultural development, associated

shelterbelts and the UAE’s extensive afforestation programme has

fostered the expansion and colonisation of new areas by both

native and introduced bird species. Crested lark Galerida cristata,

graceful prinia, collared dove, laughing dove and house sparrow

move in rapidly, with an increasing likelihood of rufous bush robin

and turtle dove also arriving. In eastern districts, little green

bee-eater and Indian roller can also be expected to

make an appearance, and these two species are now

slowly moving to suitable habitat progressively

further westwards, as is the Arabian babbler.

As already described for parks and

gardens, agricultural and man-made

forested land is of immense benefit

to migratory birds, providing food,

water and, all-important, shade.

Forest plantations are

especially important

when native trees and shrubs have been

planted, although the resident but somewhat

nomadic purple sunbird is strongly attracted

to exotic gums when in flower (to feed on nectar).

Non-native species are to some extent shunned by most migrants

for feeding, particularly so by otherwise ubiquitous warblers. 

Often to be found in plantations are European nightjars, song

thrush, black redstart, desert lesser whitethroat, Ménétries’ warbler,

isabelline shrike and grey hypocolius

Hypocolius ampelinus.

The last-named is something of a

taxonomic paradox, with a restricted

world range, most of the population breeding

in riparian woodlands in Mesopotamia. A

specialist fruit-eater, it winters, usually in flocks,

in the Arabian Peninsula and is of the key target

species for visiting birdwatchers. Its arrival and

departure schedule from regularly occupied UAE

sites, mostly mixed plantations with ample fruiting

Salvadora persica, is now well established.

Fodder fields, another man-made habitat popular with

birdwatchers from overseas, offer the greatest variety of

migrant and winter visiting species. The crested lark is

a ubiquitous resident and skilfully mimics the calls of

many visiting species. During peak migration periods,

more than 50 species can usually be recorded in a day.

The list below is not exclusive to fodder fields, nor

comprehensive, but represents some of those species

seen most easily in such sites, demonstrating the

range of species involved: cattle egret Bubulcus ibis,
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ABOVE: Arabian babbler Turdoides squamiceps. BELOW: Indian roller Coracias benghalensis

Bimaculated lark Melanocorypha bimaculata

BELOW LEFT: Collared pratincole Glareola pratincola  BELOW RIGHT: Namaqua dove Oena capensis



Protection also needs to include sites visited by these birds at

other times of year. Conservation should clearly be viewed on an

appropriate geographical scale, with an overall national and

international conservation strategy based on important breeding

sites, ‘refuelling’ stopover areas and wintering sites, as appropriate. 

For the following analysis the following protocol has been adopted.

A site is considered of International Importance when 1 per cent

of the estimated regional or flyway population of one or more

species is present in that site.

National Importance is defined here as when 5 per cent of the

estimated national population of a species is present in a single

site (although the national population estimates remain provisional

at present).

All relevant Red Data breeding species are included, even if only

visiting, providing they occur in at least nationally important

numbers. Only sites holding one or more species in

regionally important numbers have been

considered, although other sites should certainly not be

overlooked when establishing a management strategy for the

coastal zone and for conservation of wildlife resources. 

Khor Kalba is one further site of international importance. The

most important wetland on the UAE’s Gulf of Oman coast, it is

one of only two breeding localities in the world for the

endemic kalbaensis race of white-collared kingfisher

Halcyon chloris, hence its inclusion. The mangroves

and associated wildlife at Khor Kalba are described elsewhere

(see chapter on The Marine Environment).  

Many intertidal areas of the UAE’s Arabian Gulf coast are of

international importance to long-distance migrant waterfowl,

the survival of these populations being dependent on the

health and maintenance of these areas. The most important

feeding and roosting sites for shorebirds and other coastal

waterfowl, on the basis of international qualifying criteria,

have all been named here, and the fervent hope is that

appropriate steps will be taken to guarantee their ecological

integrity is not reduced or otherwise impaired.
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Intertidal areas are an invaluable asset for wildlife, particularly

for migrant waterfowl and the floral and infaunal communities

that sustain both them and other taxonomic groups. Such

is the importance of this habitat in the UAE, and such is

the threat level to it, that an overview is provided here

of the most important sites and of those species regularly

present in significant numbers. The need for a concerted

international effort to conserve as complete as

possible a network of stopover and

wintering sites along

waterbird flyways, as well as, of course, their breeding haunts,

wherever they may be, is an imperative, but nonetheless

immensely challenging issue. 

Waterfowl are defined as those species of bird reliant on salt or

freshwater wetland habitats for at least part of the year, a definition

including both taxonomically-related and unrelated species and

families. Representatives from all of the following families known

to be present in regionally important numbers in one or more

sites in the UAE are described here: herons (Ardeidae), flamingo

(Phoenicopteridae), miscellaneous Charidriiformes, primarily plovers

(Charadriidae), crab plover (Dromadidae), sandpipers (Scolopacidae)

and gulls and terns (Laridae). Cormorants (Phalacrocoracidae)

and certain seabirds not utilising such habitats, or only rarely so,

are discussed earlier in this chapter.

Sites of national and international importance for birds in the UAE

have been described elsewhere, notably in Important Bird Areas of

the Middle East (Evans 1994) and A Directory of Wetlands in the

Middle East (Scott 1995). The former covered all species of bird

and habitats of the UAE, while the latter, drawing on more recent

survey data, was restricted to wetlands, and thus to waterfowl in

particular. Information from these has been combined with more

recent data, albeit mostly unpublished. Sites were included in the

latter publication if they met qualifying criteria based on the

1971 Ramsar Convention (see Glossary) on the conservation of

wetlands of particular importance to waterfowl, but which, and

even so, the UAE has not yet ratified. 

Most data analysed here is that to have been generated during

the annual international mid-winter Asian Waterfowl Census, AWC.

For most coastal areas, there is now much data on intertidal

feeding shorebird populations and other waterfowl present during

winter, although insufficient data is available for spring and autumn

migration periods. The main current concern is the lack of sincere

conservation effort away from all but a very few sites, both

along the coast and offshore, and rapid designation is certainly

required for at least regionally important sites. 

Threats to coastal sites are mostly related to development.

Dredging and infilling of

intertidal areas and

development of previously uninhabited islands and rapid large-

scale expansion of the existing infrastructure are particularly

common, leading to a reduction in the value of certain sites

important for visiting and wintering shorebirds, and to the

desertion of several seabird colonies. 

Mostly gregarious, at least out of the breeding season,

waterfowl are vulnerable (or, alternatively, easily

conservable), in some instances being reliant on a single traditional

intertidal feeding area. Collectively, eight ‘key’ areas, the Marawah-

Hail Shoal, the island of Abu al-Abyadh, the Dabb’iya area, the

western Abu Dhabi wetlands, the eastern Abu Dhabi wetlands,

Khor Dubai, Khor al-Beidah and Al Jazeerah Khor, are known to

account for over 75 per cent of the UAE national wintering and

passage waterfowl (see Tables 1 and 2). A total of 25 regionally

and nationally important species are concerned, with those present

in each site being shown in Table 2. 

‘Turnover’ of birds through a site can mean that the numbers

of any species using it is many times higher than that established

from a single or even several counts. Turnover is difficult to assess

and, with regard to UAE waterfowl, has not been adequately

studied. About 250,000 waterfowl are known to over-winter, with

similar numbers present at any moment during spring and autumn

passage, but up to three million waterfowl may visit annually.

The UAE’s rapid development, particularly along the coast and

offshore, has an important bearing on the need both for site

designation and the drafting of site- and species-specific

management plans. Crucially, a network of protected wetland

sites needs to be maintained. Thus, although the regionally

important colony of crab plovers Dromas ardeola on Abu al-Abyadh

is protected, this is insufficient to ensure its long-term survival.
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Site or area name Regionally Nationally 
important species important species

Marawah-Hail Shoal 11 6

Abu Al-Abyadh 10 10

Khor Dubai 10 4

Western Abu Dhabi Wetlands 5–6 8

Al Dabb’iya Area 5 10

Khor Al-Beidah 4 4

Eastern Abu Dhabi Wetlands 3 5

Al Jazeerah Khor 1 8

Note: All regionally important species also qualify by default as nationally important

Table 1. Internationally important sites for waterfowl in the UAE

Grey heron Ardea cinerea

Socotra cormorant Phalacrocorax nigrogularis

Greater flamingoes Phoenicopterus ruber
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Marawah Abu al-Abyadh Dabb’iya Western Abu Eastern Abu Khor Khor Al Jazeerah
-Hail shoal Dhabi wetlands Dhabi wetlands Dubai al-Beidah khor

Grey Heron - N - - - I - N
*Western Reef Heron N (N-br.) I (N-br.) N (N-br.) I (N-br.) N - (N-br.) N

*Greater Flamingo N - ? N N N - -

*Crab Plover I I –br N ? - - I -

Kentish Plover I I (N-br.) I I I I N N

Lesser Sand Plover I I I N (?I) I I I ?

Greater Sand Plover I I I ? ? I ? ?

Grey Plover I N N - - I - N

Great Knot I ? - - - - I -

Dunlin I I I N I I - -

Broad-billed Sandpiper - ? ?I - - I - -

Bar-tailed Godwit I N N ? N I N N

Curlew N I N N N - I N

Redshank I I N ? ? I N N

Terek Sandpiper - N - - - N - I

Turnstone N I N - - - - -

Great Black-headed Gull - N - ? - - - -

“Yellow-legged” Gull1 - N - N (?I) N (?I) - - -

Black-headed Gull - - - - - I - -

Slender-billed Gull I N N I ? N - N

*Caspian Tern N N N N ? N - -

*Lesser Crested Tern N - - I - - - -

Sandwich Tern ? N - I - - - -

*White-cheeked Tern - N - N - - - -

*Saunders’ Little Tern I I (N-br.) I N ? - - -

* - Red Data breeding species; ? –  regular occurrence not confirmed, or data deficient, 
+ - National Importance is defined here as when 5 per cent of the estimated national population of that species is present in a site  

Note that only sites holding one or more species in regionally important numbers are included.  
1 – The yellow-legged gull complex, with Larus cachinnans, L. heuglini and other forms, possibly involving several full species, remains beset with an uncertain
taxonomy and, amongst immature birds, also clearcut identification criteria for their separation in the field.

I N T E RT I DA L A R E A S

Table 2. UAE coastal wetlands supporting internationally (I) and nationally+ (N) 
important wintering, passage, or breeding (br.) waterfowl populations.

One per cent level: the ‘1 per cent level’ is 1 per cent of the estimated
breeding or non-breeding population (as specified) of a biogeographical
region for a particular species or subspecies, or political unit if the former is
unavailable. The former is preferred since it is ecologically defined (see
Evans 1994; Rose & Scott 1994). 

Ramsar Convention: the original name for the Convention of Wetlands of
International Importance Especially as Waterfowl Habitat, originating at
Ramsar, Iran in 1971. Criteria used to select ‘Ramsar Sites’ are: 

a) those regularly supporting 20,000 or more waterfowl;  
b) those supporting substantial numbers of individuals from particular

groups of waterfowl, indicative of wetland values, productivity or
diversity; or 

c) where the site regularly supports 1per cent or more of the
individuals in a population of one species or subspecies of waterfowl.

The UAE is not yet a signatory.

Red Data species: national ‘Red Data’ species are identified as such
when fitting any of the following definitions: 

a) an endemic subspecies confined to the UAE; 
b) any species adjudged to be regionally or globally threatened or

near-threatened; 

c) any species with a national breeding population greater than 1 per
cent of the biogeographical breeding population; or having an
unfavourable conservation status; 

d) a species restricted very largely to the Middle East and living in a
threatened habitat or habitat at risk from adverse man-made
changes and 

e) any other native species with an estimated national breeding
population of less than 50 pairs (excluding sporadic breeders and
recent colonists) and considered to be under threat or known to be
declining in numbers.

Shorebird: a member of the order Charadriiformes (comprising several
separate families). Most species frequent intertidal wetlands, hence the
term. 

Wader: synonymous with shorebird (which see), although several species
inhabit dry country.

Waterfowl: a collective term used to describe most non-passerine
species habitually occurring near fresh- or salt-water or other wetland
e.g. cranes, herons, gulls, terns, ducks, geese, waders, etc. 

G L O S S A R Y

Appendix 1. Estimated 1 per cent threshold levels for assessing international importance of breeding and visiting waterfowl populations in the

Middle East (based on Evans 1994; Rose & Scott 1994) and provisional 5 per cent levels for national importance.

This overview has attempted to provide

an idea of the rich diversity of birdlife

found in the UAE, as well as of the

excitement of the seasonal comings

and goings in this still relatively poorly

studied corner of Arabia. Regardless of

whether the observer’s interest lies in

serious ornithological research into

feeding ecology, breeding biology,

migration or conservation, or merely in

the sheer joy of watching birds, the

UAE remains a place where there are

numerous possibilities for new and

original discoveries to be made. 

Grey francolin juvenile

Francolinus pondicerianus

Species 1% breeding 1% non-breeding Biogeographical area National 5% National 5%
population (pairs) population or socio-political unit breeding non-breeding

(individuals) threshold (pairs) threshold (indiv.)

Grey Heron - 100 Western Asia - 25

Western Reef Heron 55 170 S.W. & S. Asia 25 25

Greater Flamingo 1800 5500 S.W. & S. Asia 5 100

Crab Plover 140 430 World 15 50

Kentish Plover 80 250 S.W. Asia/Africa 50 150

Lesser Sand Plover - 250 S.W. Asia/Africa - 250*

Greater Sand Plover - 100 Middle East - 50

Grey Plover - 440 Middle East - 100

Great Knot - 15 Middle East - 15

Dunlin - 1500 S.W. Asia/E. Africa - 350

Broad-billed Sandpiper - 250 S.W. Asia/E. Africa - 25

Bar-tailed Godwit - 1000 S.W. Asia/E. Africa - 250

Curlew - 250 Middle East - 25

Redshank - 250 Middle East - 150

Terek Sandpiper - 440 West Asia/Africa - 25

Turnstone - 500 Middle East - 50

Sooty Gull 130 400 World 15 150

Great Black-headed Gull - 250 Middle East - 35

“Yellow-legged” Gull - ?250 Middle East - 250

Black-headed Gull - 4500 West Asia/Africa - 650

Slender-billed Gull - 1500 S.W. & S. Asia - 250

Caspian Tern 30 100 Middle East 1 5

Swift Tern 130 400 S.W. Asia/Africa 60 10

Lesser Crested Tern 200 600 S.W. & S. Asia 200* 50

Sandwich Tern - 500 S.W. & S. Asia - 150

White-cheeked Tern 2000 6000 World 1250 ?250

Bridled Tern 500 1500 Arabian Gulf & Red Sea 500* -

Saunders’ Little Tern 100 300 World 15 100

*National 5% figure actually exceeds international 1% level;  n/a Not applicable locally in non-breeding season.



T E R R E S T R I A L M A M M A L S
THE NATIONAL CHECKLIST OF TERRESTRIAL MAMMALS, including 8 species of bat, runs to 43 species, although other
species possibly occur. At least three species on the checklist, and possibly as many as six, have become extinct
within the UAE in recent historical time. Three or more species listed have been introduced recently, but none of
these, apparently, has yet established a self-sustaining population. 

A brief introduction is given for each of the mammalian orders and families represented in the UAE, with
separate accounts being given for each individual species, summarising what is specifically known about their
local ecology, distribution and abundance.

H E D G E H O G S A N D S H R E WS  ( I N S E CT I VO R A )
Two species of hedgehog and a single species of shrew are

known from the UAE. The Savi’s pygmy shrew, perhaps the

smallest mammal in the world, was discovered in the UAE only

as recently as 2000. None is regarded as threatened, although

there is certainly a data deficiency regarding the true status of

the shrew.

ETHIOPIAN HEDGEHOG Paraechinus aethiopicus

The Ethiopian hedgehog occurs over much of north-east Africa

and throughout Arabia and is the most frequently encountered

hedgehog in the UAE, most often seen as a result of road-kills. It

can survive in desert environments, although not in extensive

mobile dunefields. UAE records are from gardens, cultivations and

plantations, as well as open wooded habitats, sandy and stony

plains and desert, and the mountain flanks (Jongbloed et al. 2001).

It is found on the both sides of the Hajar Mountains, and to the

west reaches the Arabian Gulf coast (Hellyer 1992a; b). It has been

widely introduced, including to some of Abu Dhabi’s islands.

Hedgehogs have poor eyesight but an acutely developed sense

of smell, enabling them to detect food. Favoured prey includes

beetles, termites, centipedes, millipedes, grasshoppers and moths.

Essentially carnivorous, besides arthropods, they are known to

eat small mice, lizards and the eggs and chicks of ground-nesting

birds, and their diet even occasionally features amphibians, plant

matter and fruit.

Both hedgehog species in the UAE become less active during

the hottest months, particularly in the deserts.

BRANDT’S HEDGEHOG Paraechinus hypomelas

The Brandt’s hedgehog ranges from India to Afghanistan and

Central Asia, south to Iran and Arabia, where its population is

widely disjointed. Larger than the preceding species, it differs in

having larger ears, white-based dark spines and a black face and

snout. It is commonest in rocky areas, but not at the highest

elevations, although this may not necessarily reflect the species’

true preference, rather its dislike of purely sandy terrain. It is

regularly recorded around the suburbs of Al Ain, overlapping here

with the Ethiopian hedgehog, and has also been recorded from

Dhaid, around Hatta, in the Wadi Bih area, Ra’s al-Khaimah, and

from the East Coast, at Dibba, (Hellyer 1994a) and the hills west

of Khor Fakkan (Cunningham, in litt.). Harrison, in Sachell (1978),

describes Brandt’s hedgehog as a highland relict species.

Predominantly nocturnal, Brandt’s hedgehog becomes active

only after sundown when the temperature drops, although after

rainfall, they may be active during daylight, thus taking advantage

of the abundance of emerging insects.

They rest curled up into a ball in debris, in

the shade of dry bushes or in holes in the

ground. Resting places are changed

daily or made semi-permanent

by females with young until

they are old enough to

move with her on foot.
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MAIN PHOTOGRAPH: Brandt’s
hedgehog Paraechinus
hypomelas
ABOVE: New-born hedgehogs
RIGHT: Ethiopian hedgehog
Paraechinus aethiopicus



2000). Indications are that some local, if not longer distance

migration must take place. In November 1998, the first two live

specimens were noted in Abu Dhabi, roosting by day in a mango

orchard in the city centre (Aspinall, pers. obs.).

This species ranges from southern Africa to south-west Asia.

MUSCAT MOUSE-TAILED BAT Rhinopoma muscatellum

This species appears to be the most common of the UAE’s insect-

eating bats. It is known from Al Ain, Ra’s al-Khaimah and Khatt

(Harrison and Bates 1991) and Khor Kalba (C. Stewart, pers.

comm.), but probably has a much wider distribution. A preference

is shown for rocky areas where caves are used for roosting, those

on Jebel Hafit and Qarn Nazwa being two particularly important

sites. As with leaf-nosed bats, individuals roost openly, hanging

downwards from a rock ceiling or wall, clinging by their feet.

This species has a somewhat restricted range compared to all

other species of bat found locally, being found only in south-east

Arabia and south-west Asia (Iran, Afghanistan and Pakistan).

NAKED-BELLIED TOMB BAT Taphozous nudiventris

This species has been recorded both in mountain districts of the

UAE, including Al Ain and Jebel Faiyah, and, remarkably, also on

Das Island, some 100 kilometres out into the Arabian Gulf

(Hellyer 1988b). It typically roosts colonially in crevices and fissures,

in both natural and man-made settings. They are more easily

located than most bats as their squeaking is clearly audible, while

tell-tale accumulations of strong-smelling guano are invariably

present below roosts. This species flies at high levels and reportedly

travels long distances to feed.

The subspecies T. n. zayidi is known to exist in Al Ain, where

the type specimen was collected in 1954, being shot by the late

President HH Sheikh Zayed bin Sultan Al Nahyan, then Ruler’s

Representative in Abu Dhabi’s Eastern Region, and duly presented

to visiting naturalist David Harrison, who subsequently described it

(Harrison 1955; Hellyer 2001). The Das specimen, now in the

Harrison Zoological Museum in Britain, has been identified as

being of the larger Iraqi subspecies, T. n. magnus (Harrison and

Bates 1991).

Confusion can occur with a second species, T. perforatus, not

yet recorded in the UAE but which may exist here, and which is

known from Sohar, on the Batinah coast of Oman, east of Al Ain

(Harrison 1981).

This species ranges from West Africa to Myanmar.

TRIDENT LEAF-NOSED BAT Asellia tridens

The trident leaf-nosed bat is also widespread in the UAE and is

one of the smallest bats present, measuring just 78 millimetres in

length. It is colonial and roosts in a hanging position. Seasonal

movements are pronounced, with large roosts being vacated and

reoccupied during the course of a year. The species emerges to

feed at dusk, with the flight typically twisting and at low level. 

Its distribution in the UAE is centred on the mountain flanks and

outlying isolated jebels. Published records are from Al Ain, where

it was first noted in 1954 (Harrison 1955), and from Sharjah.

This species occurs across much of Africa, throughout the Middle

East and into south-west Asia.

PERSIAN LEAF-NOSED BAT Triaenops persicus

Reported to have similar habits to the preceding species, but to be

somewhat scarcer throughout its range, the Persian leaf-nosed bat

has been recorded in Al Ain (Harrison 1955), where it was found

roosting in covered falaj channels, and also in neighbouring parts of

Oman, including Sohar. Falaj roost sites are often shared with 

A. tridens (Harrison and Bates 1991), with which it may be confused.

The species occurs from East Africa to Pakistan, but has a

relatively restricted distribution within Arabia.

Little is known of the composition of the bat community of the

UAE. Only limited research has been undertaken, and it is

probable that several species recorded in northern Oman also

occur in the UAE.

Bats and rodents represent the two most diverse mammal groups

to be found in the UAE. Two suborders of bat occur: megachiroptera

(fruit bats) and microchiroptera (insectivorous bats). In the first of

these groups only one species occurs, the Egyptian fruit bat

Roussetus aegyptiacus. Amongst the UAE microchiroptera, there

are at least seven species representing four separate families (see

checklist on page 367). While the microchiroptera are generally

recorded close to human habitation or plantations, they also occur

in remote areas of both deserts and mountains, where they roost

in crevices of rocky outcrops or in abandoned buildings.

EGYPTIAN FRUIT BAT Rousettus aegyptiacus

This species has a wingspan of approximately 60 centimetres and

is substantially larger and heavier than any of the microchiroptera,

although the latter are far more numerous. Feeding on fruit, fruit

bats play an important role in pollination and seed dispersal of

native plants. They readily turn to commercial fruit trees,

sometimes with devastating effect to a season’s crop, particularly of

mangoes Mangifera sp., so are seasonally common in fruit-growing

parts of the UAE, notably Ra’s al-Khaimah and Fujairah, but also

occur inland around Al Ain, again primarily when fruit is ripening,

where ten or more individuals have been found roosting in a date

palm grove in October (Cunningham, in litt.). They have also

been recorded at higher elevations in the Hajar Mountains (Feulner

BATS  ( C H I R O P T E R A )
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Y ARABIA’S SMALLEST MAMMAL
SAVI ’S  PYGMY SHREW 
Suncus etruscus

Smallest of the mammals of Arabia is the

Savi’s pygmy shrew (also known as the

pygmy white-toothed shrew) Suncus

etruscus, discovered for the first time in

the UAE in August 2000 during routine

inspection of traps at the Sharjah Breeding

Centre for Endangered Arabian Wildlife.

A second individual was trapped in the

same locality two months later.

Savi’s pygmy shrew has an extensive

global range including North Africa,

Ethiopia, Madagascar, the Canary Islands,

southern Europe, southern USSR, Iran,

India, south-west China, Thailand, Malaysia

and Borneo. In southern Arabia, specimens

have previously been recorded from Aden

and Lahej in southern Yemen, the island of

Socotra, Bahrain and from the plains of

Salalah in Dhofar, southern Oman

(Harrison and Bates 1991).

Savi’s pygmy shrew measures a mere

69 millimetres from nose to tail tip. It has

mouse-like features of a long tail, tiny

eyes and rounded ears projecting from

dense velvety, grey-coloured fur.

Characteristic to the family is its long

pointed snout, which juts beyond the

bottom lip. The heart of the Savi’s pygmy

shrew is believed to beat at a remarkable

20 times a second. They appear to be

exceptionally nervous creatures and are

extremely difficult to keep alive in captivity.

Its metabolic rate is so high that it cannot

survive for more than a few hours without

food. They consume vast amounts of their

preferred diet of insects, usually more

than their own body-weight every day.

Jane Ashley-Edmonds

Egyptian fruit bat Rousettus aegyptiacus

ABOVE: Egyptian fruit bat Rousettus aegyptiacus
RIGHT: Mouse-tailed bats in a cave in the UAE



ARABIAN WOLF Canis lupus arabs

The Arabian wolf once inhabited both the mountains and desert

plains of the UAE, although it is now thought to survive only in

captivity. Populations survive in Oman, Saudi Arabia and Yemen,

although it is vulnerable throughout this range, persecution and

inter-breeding with feral dogs having drastically reduced numbers

(IUCN/SSG Conservation Breeding Specialist Group CAMP Workshop

2000). It was recorded as being present on Jebel Hafit in the late

1940s (Thesiger 1949). In 1984, one was shot in Al Ain Zoo, while

scavenging with feral dogs (Gross 1987), while in 1994, a wolf

that had been shot was photographed hanging from a tree near

Ayeem, north of Masafi (Hellyer 1994b), although the specimen

was not collected.

Residents of Wadi Safad in Fujairah have reported seeing and

hearing wolves at night, but state that they are now much less

common (Hellyer, pers. comm.). Some may survive in the

mountains, although these may no longer be pure-bred.

Similar in size and stature to a medium-sized domestic dog, the

Arabian wolf is the largest canine in Arabia but smaller than its

North American and European counterparts. Short-haired, their

coat varies from pale brown to grey on the back and flanks, the

neck and belly being creamy-white. During winter the coat is

noticeably thicker and longer, especially around the neck. 

The Arabian wolf normally has yellow eyes, sightings of animals

made elsewhere in Arabia with brown eyes being evidence of

hybridisation with feral dogs.

Unlike the packs formed by wolves in other areas, the Arabian

wolf generally lives in pairs or small family groups. Although able

to catch and kill prey such as gazelles and goats, birds, rodents,

reptiles and carrion form most of their diet, with plants, fruits

and berries also taken. Foraging wolves travel great distances and

can reappear in formerly occupied as well as new areas.

Very little is known about breeding behaviour in the wild, but

in captivity three to five pups are normally born between January

and March after a gestation period of approximately nine weeks.

They are fully furred, but deaf and blind, at birth. They grow

rapidly and are weaned at about eight weeks, when they will

begin to emerge from their burrows.

ARABIAN RED FOX Vulpes vulpes arabica

Among the most cosmopolitan and prolific of all the carnivores,

the Arabian red fox is found throughout the UAE in a variety of

habitats, from arid rocky mountains to sandy desert, coastal plains

and even small offshore islands. Highly adaptable, the species has

benefited from the expansion of human habitation, particularly

from the associated rat and mice populations. Although once

probably absent from the deep desert, over 25 red foxes were

disturbed in 1992 while feeding on the refuse tip at the Shah

oilfield, south of Liwa (Hellyer 1993a). Opportunistic and

omnivorous, red foxes will eat almost anything they can catch or

find, including a variety of small mammals, birds, insects, carrion,

plants and fruits.

As with most other Arabian mammals, they are smaller and

lighter than their European equivalents, although within Arabia

itself there is also much individual variation (Harrison and Bates

1991). Primarily reddish-brown in colour, the throat and belly

vary from black to off-white, the tail is greyish-buff with a white

tip; the large ears have black tips and a white anterior margin.

This is the largest of the three fox species in the UAE, weighing

approximately 2.7 kilograms.

The vixen gives birth to up to five cubs, usually in early spring

in a den situated between boulders, in natural cervices or a

burrow dug for herself. At seven or eight weeks of age the cubs

are weaned and begin foraging with the vixen, before dispersing

to seek out new territories.

RÜPPELL’S FOX (SAND FOX) Vulpes rüppelli

Shy and secretive, the Rüppell’s fox is a true desert species. As

development has moved further into arid regions, the range of

Of 11 species of carnivore recorded in the UAE, one, the Indian

grey mongoose, is an introduction. Arabian wolf and striped hyaena

may have become locally extinct, while the Arabian leopard

remains critically endangered. The cheetah is now certainly extinct,

if ever it occurred. Remarkably,

Blanford’s fox, one of the

three fox species to occur,

was found to be present in

the UAE only in 1995,

although it is now known

to be common.

Four extant species of cat are known from the UAE, including

Arabia’s most threatened land mammal, the Arabian leopard.

While persecution is largely to blame for the decline of this species,

the Gordon’s wildcat, a subspecies found only in the

UAE and northern Oman, is threatened by

interbreeding with feral cats. Caracal is reportedly

widespread in mountain districts, though rarely

sighted, while the sand cat is something of a desert

phantom, even its tracks being rarely observed, the

thick fur protecting the pads preventing tracks from

being identified with certainty.
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SIND SEROTINE BAT Eptesicus nasutus

The Sind serotine bat was first recorded in the UAE in 1991 at a
verdant housing complex at Ruwais in the Western Region of Abu
Dhabi, then in 1993 at a roost in a rock outcrop in the sandy desert
just inland of Ra’s Ghanadha (Duckworth 1996). A third site was
found in March 2003, in the Shah oilfield, in the deep sands south
of the Liwa arc (Drew, pers. obs.). At Ruwais, where this species
is still regularly recorded (Aspinall, pers. obs.), individuals are
attracted to night-flying insects (which are attracted to streetlights),
large numbers being observed feeding in close proximity, typically
swooping down to within a metre of the ground while feeding.
Bat roosts in craggy outcrops along the Abu Dhabi coastline,
noted only from the presence of droppings (Aspinall, pers. obs.),
may in some instances relate to this species.

This species apparently only occurs in south-west Asia and
eastern Arabia. It is probably more common within the UAE than
records currently suggest.

KUHL’S PIPISTRELLE Pipistrellus kuhlii

The Kuhl’s pipistrelle is probably the commonest bat in urban areas

of the UAE, both on the coast and inland. Recorded from Sharjah,

Dubai, Khor Kalba and Al Ain (Harrison and Bates 1991; Jongbloed

et al. 2001), it was first recorded in 1954 in Al Ain, where small

numbers were found roosting in a falaj tunnel (Harrison 1955). 

It has also been recorded on the island of Marawah, Abu Dhabi,

some 20 kilometres offshore (Aspinall, pers. obs.), It roosts

colonially in crevices, roof spaces and buildings. When disturbed,

the squeaking of these bats is easily audible.

The world range extends from South Africa to southern Europe

and the Caucasus, eastward to Pakistan.

HEMPRICH’S LONG-EARED BAT Otonycteris hemprichii

Within the UAE, this species has been recorded only from Ra’s 

al-Khaimah (Harrison 1977) although it is also known from Oman,

Qatar and eastern Saudi Arabia.

Roosting in rock fissures or in the cracks of buildings, this large

insectivorous species has been collected elsewhere in the Middle

East by mist-netting over pools.

It is wide-ranging in arid zones, occurring across the Maghreb

to Egypt, and through the Middle East to Tajikistan and Kashmir

(Harrison and Bates 1991).

CA R N I VO R E S  ( CA R N I VO R A )

WO LV E S  A N D F OX E S  ( CA N I DA E )

Arabian wolf
Canis lupus arabs

Juvenile Arabian red fox Vulpes vulpes arabica



the red fox has increased, apparently forcing that of the smaller

Rüppell’s fox to contract. It is now believed to be confined

mainly to the remoter regions of Abu Dhabi Emirate, such as

Umm az-Zumul, Liwa and the Dhafra region in the south-west

(Osborne 1992a; 1992b), although it has recently been recorded

in the Al Maha desert resort in Dubai (Jongbloed et al. 2001).

Superficially similar to V. vulpes, they are considerably smaller,

weighing only 1.5 kilograms and have proportionately larger ears.

A uniform creamy-white to pale rufous colour, these foxes blend

in perfectly with their surroundings. The pads of their feet are

almost completely concealed by hairs, presumably as an adaptation

to walking in loose sand. They appear to

form monogamous pairs (Harrison and

Bates 1991), sharing a den from which

they emerge shortly before sunset to spend

the night hunting for small mammals,

reptiles and insects.

Rüppell’s fox ranges across North Africa,

and eastwards from Arabia to Afghanistan

and Pakistan.

BLANFORD’S FOX Vulpes cana

Blanford’s fox occurs over a disjointed

range in Arabia, including southern Oman

and Saudi Arabia, as well as north-east

Iran, Afghanistan, Central Asia, India and

Pakistan (Cunningham and Howarth

2002). Its presence in the UAE was only

confirmed in 1995 (Stuart and Stuart

1995), although subsequent research has

since shown it to be common throughout

the Hajar Mountains (Llewellyn-Smith

2001) and Jebel Hafit. The mountain

equivalent of V. rüppelli, their range is

restricted to the rocky mountains of the

peninsula, avoiding the foothills and

plains inhabited by V. vulpes.

Slightly bigger than V. rüppelli, this

beautiful fox, also known as the royal or

king fox, has been extensively hunted for

its fur in other regions. It is readily

distinguished by its long, bushy tail,

which can be almost the same length as

the body, and by its large, prominent ears.

The soft, woolly fur, much thicker in

winter, has a reddish-brown tint or

greyish-buff cast. A dark mid-dorsal band

extends from the neck to the extremely bushy tail, which can

have either a black or white tip. Sharply defined black tear marks

extend from the internal angle of the eye to the upper lip. The

feet are smaller than those of V. vulpes or V. rüppelli and, unlike

these species, the pads are bare, providing sure footing in rocky

terrain.

Extremely agile and exceptional jumpers, these nocturnal

animals feed on invertebrates, reptiles, small mammals and fruit.

Very little is known about their social structure. In captivity two

to four pups are normally born between February and April after

a gestation period of approximately 50 days.

INDIAN GREY MONGOOSE Herpestes edwardsii

An Oriental species, the Indian grey mongoose was almost

certainly introduced into the UAE. Records of this species exist

from the Northern Emirates (Gross 1987), while two unidentified

mongooses recorded in Abu Dhabi in 1985 and 1988 may also

have been this species (Hellyer 1989).

It is the smallest carnivore in Arabia, active mainly by day,

with an apparently native subspecies, H. e. ferruginens, widely

distributed along the Gulf coast of Saudi Arabia (Harrison and

Bates 1991), although the subspecies introduced into the UAE

may be the nominate race (Duckworth 1996). They have a greyish

and strikingly long coat, coarsely speckled black and white. The

muzzle, cheeks and margins of the just visible ears have a rusty

brown wash.

Dependence on water may limit their UAE range, although the

expansion of habitats such as palm groves and gardens may

facilitate further dispersal. They appear to breed year round and

give birth to two to four pups that remain within the family group

for some time.

Other species of mongoose may also have been introduced,

with a recent unconfirmed report of the African suricate Suricata

suricatta having been released in Abu Dhabi.

WHITE-TAILED MONGOOSE Ichneumia albicauda albicauda

Like V. cana, the white-tailed mongoose is a mountain-dweller,

avoiding open desert, and normally found near permanent water.

In the UAE, they have been recorded from Ra’s al-Khaimah,

Fujairah, Masafi, Siji, Shawkah and near Al Ain (Jongbloed et al.

2001), also occurring in Oman, southern Saudi Arabia and Yemen

(Harrison and Bates 1991).

One of the larger species of mongoose, it is noticeably larger

than H. edwardsii with longer legs and bigger ears and is more

fox-like in appearance. The coat is coarse, with a speckled effect

produced by alternating black and creamy bands on the hairs.

Distally, the tail is similar in colour, becoming progressively lighter

with the last third pure white. The long legs are predominantly

black, with pads naked to the wrist.

Essentially nocturnal, it survives on a diet of reptiles, small

mammals, insects, birds and their eggs and carrion, but has

adapted to living in close proximity to man. Pairs share a territory

and raise a single pup, rarely two, which in captivity is normally

born between June and July. Vocalisations are minimal but, if scared

or startled, they give a high-pitched bark akin to that of a dog.

This native species ranges from south-east Arabia to north-east

Africa and thence south to the Cape.
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LEFT: Rüppell’s fox Vulpes rüppelli
BELOW: Blanford’s fox V. cana

M O N G O O S E S  ( H E R P E S T I DA E )

H YA E N A S  ( H YA E N I DA E )
STRIPED HYAENA Hyaena hyaena sultana

The striped hyaena has been severely persecuted in Arabia

because of its unfounded reputation as a grave-robber and

because it is believed to kill livestock (Mills and Hofer 1998).

Thesiger (1949) reported that it occurred on Jebel Hafit, while

during the 1980s one was reported dead on the Al Ain to Dubai

road (Duckworth 1996). There have been no confirmed sightings

of hyaena in the Emirates since 1984, when an animal was seen

crossing a track between Awhala and Khor Kalba (Gross 1987). It

may be locally extinct, although reports suggest that it may still

be present on the fringes of the Rub-al-Khali (Mills and Hofer

1998). A probable sighting was reported from between Al Ain

and Sweihan in December 1996, with another report from

villagers in Wadi Helou, near Kalba, in June 1996 (Hellyer 1997).

In 1999 spoor thought to be that of hyaena was found south of

Liwa (C. Drew, pers. comm.). These reports suggest that some

individuals at least visit from time to time. Residents of the

higher Musandam reported that it used to exist there (Jongbloed

et al. 2001), even if now absent.

The hyaena’s characteristic shape and gait are due to the well-

developed forequarters, used for digging, and the shorter, less

muscular hindquarters. The coat is marked with several

distinctive vertical stripes along the flanks and irregular bands on

the legs. Dark elongated hairs along the back form a crest or

mane, which can be erected and is used as a signalling device

during social interactions (Mills and Hofer 1998).

Unlike their larger African counterparts, striped hyaenas are

solitary, travelling great distances in search of food.

Predominantly scavengers, but capable of crushing large bones,

hyaenas feed off the remains of kills, but also eat a wide variety

of live vertebrates and invertebrates, vegetables, fruit and refuse.

They appear to have large home ranges, with a core area situated

around their breeding dens, where up to four young are born

after a gestation of 90 to 100 days.

The striped hyaena has a range throughout Africa, and from

west Asia north and east to Central Asia and Nepal.
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than those of F. silvestris, with long wiry sandy-coloured hairs

growing between the black pads and almost covering them,

which assist them in walking on loose sand. The ears are also

protected by coarse hairs, which prevent sand from entering.

Unlike most other cats (although like the Gordon’s wildcat), 

the sand cat digs itself a den, which is used throughout the year

(Gross 1996). Predominantly nocturnal, it emerges at night to

hunt, always returning to its den before sunrise. The diet consists

mainly of small rodents, although insects, reptiles and the

occasional small bird are also taken. Adapted perfectly for life in

sandy deserts, the sand cat rarely drinks, obtaining most, if not all,

of the moisture it requires from its food.

Little is known about breeding behaviour but it is likely that

births are timed to coincide with the cooler months. Litter size

varies from two to four, the kittens being born after a gestation 

of approximately two months.

There are very few confirmed sightings of sand cat from the UAE,

records being both infrequent and geographically widely dispersed.

Arabia is at the centre of the sand cat’s range and the species is

clearly adapted for sandy deserts, although occasionally recorded

in rocky areas. The range extends north as far as Central Asia,

while to the west it crosses the Sahara (Kingdon 1990).

ARABIAN CARACAL Caracal caracal schmitzi

Caracal means ‘black ears’ in Turkish and it is this characteristic,

together with the long tufts of black hair on the tips of the ears

that, together with the short muzzle, makes this species so

distinctive. Reddish-sandy in colour, they blend well with the arid

landscape that comprises their home. Their relatively short tail

looks almost as if it has been partly amputated.

In the UAE, the caracal is primarily found in the mountains and

adjacent areas, although occasional unconfirmed reports have come

from the deep sands of western Abu Dhabi

(e.g. Hassan Al Suwaidi, pers. comm.). 

It was recorded near Sweihan in 1968

(Harrison and Bates 1991) and a dead

animal was seen on the Al Ain to Dubai

road, around 60 kilometres from Al Ain 

in 1983 or 1984 (Duckworth 1996). 

With no subsequent confirmed sightings

or other evidence of their presence away

from the mountains, it was long believed

that its range had contracted, probably 

as a result of development and the recent

disturbance to desert habitats.

However, in August 2003, a caracal was

seen at night in the fodder fields at the 

Al Wathba Camel Track, only 40 kilometres

east of Abu Dhabi (Andrew Twyman, 

pers. comm.). Ample prey is available in the area, such as the

abundant grey francolin Francolinus pondicerianus and small

mammals.

The expansion of vegetation along the main highways and in

the desert, along with the presence of suitable prey species, may

facilitate a progressive recolonisation westwards and further

fieldwork away from the mountains is required.

As with most desert animals, caracals can survive for long

periods without drinking water, obtaining fluids from their prey.

Predominantly nocturnal, they will also hunt in the cooler early

morning and late afternoon hours to catch birds, rodents, reptiles

and even young or small ungulates. A remarkable jumper, the

caracal is known for its ability to catch birds in flight, aided by the

large ‘goalkeeper’ paws and long claws. Their long canine teeth

are highly specialised for catching, holding and killing live prey,

while the teeth of the lower jaw are used to tear or slice food into

smaller pieces.

The caracal is a solitary animal, only making contact with a mate

during breeding. Harrison and Bates (1991) suggest that, in southern

Arabia, there may be a breeding season or peak during the month

of August. Two or three kittens are born and reared generally in

the burrows of other mammals, under slabs or in caves.

In the past, the caracal would have been a key predator in

areas not occupied by the Arabian leopard. Its continued

presence may serve as an indication of declining leopard

populations. Although this species is less vulnerable than many

other carnivores in Arabia, experts believe that their numbers are

steadily declining (IUCN/SSC Conservation Breeding Specialist

Group CAMP Workshop 2000).

The caracal occurs throughout Africa and Arabia, across much

of west Asia north to Kazakhstan, and east to northern India.
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GORDON’S WILDCAT 

Felis silvestris gordoni

These small cats, belonging to the genus Felis, have characteristic

features that include a hairless strip along the front of the nose

and claws that can be withdrawn into sheaths. When resting, the

front paws are tucked beneath the body by bending at the wrist

and the tail is wrapped around the body, although they remain

ready to flee rapidly if disturbed. Unlike large cats, which lie

down to feed, the small cats, including this species, crouch over

their food and also, unlike larger cats, cannot roar.

The Gordon’s wildcat has several diagnostic identification

features, important in separating them from domestic cats, with

which they are known to inter-breed: the backs of their short,

pointed ears are rusty brown with a black tip; the tail has three

distinct black bands around the tip and there are also black bands

in the axis of the forelegs, and the naked pads of the feet are

black (many domestic cats have pink pads). Fine black hairs are

present between the pads. 

The genetic purity of the Gordon’s wildcat, which is restricted

to the UAE and northern Oman, is under severe threat as a result

of interbreeding with feral domestic cats.

Wildcats occur in semi-desert, on open plains and in more rocky

terrain and are not found in the true desert areas of the peninsula,

which lack shrubs and rocks for cover. Their home ranges usually

have several den sites, ensuring that the safety of a burrow is

never far away. A male’s home range often overlaps with that of

two or three females, although contact between the cats only

occurs during the breeding season, November to January. Litters

of up to 4 kittens are born following a gestation of 55–60 days.

Wildcats are almost entirely nocturnal, stalking rodents, small

birds, insects, lizards and snakes. Their water needs are met from

their food. Although a predominantly carnivorous diet is preferred,

wildcats will also eat some vegetable matter.

Highly adaptable, wildcats are now found with increasing

regularity in and around human settlements where, unfortunately,

they are perceived as pests and controlled.

SAND CAT Felis margarita harrisoni

The sand cat is Arabia’s smallest felid, being slightly smaller than

Gordon’s wildcat, from which it can be easily distinguished both

by its conspicuously large ears and broader head and by its

sandy colour.

The average weight is around 2 kilograms, and the body length

70 centimetres. There is very little external difference between the

sexes. Generally the coat is uniformly sandy brown or golden

yellow in colour, finely speckled with black above the shoulders

and fairly distinct black barring on the thighs. The paws are larger

CATS  ( F E L I DA E )
LEFT: Gordon’s wildcat Felis silvestris gordoni
BELOW: Sand cat Felis margarita harrisoni

RIGHT: Caracal Caracal caracal schmitzi
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The Arabian leopard is the largest and most

powerfully built of the Arabian cats, but is

the smallest of the 15 subspecies of

leopard. Males weigh approximately 30

kilograms, compared with around 20

kilograms in adult females. They are

substantially smaller than their southern

African relatives, which can weigh anything

between 50 and 70 kilograms (Skinner

and Smithers 1990: 398). Predominantly

pale golden yellow-brown, the coat fades

to a pale yellow or white on the belly and

is interspersed with widely spaced rosettes,

adaptations that help to camouflage the

leopard in rocky terrain. The long tail is

used to balance while climbing or when

reclining in trees.

Leopards favour the rugged mountains of

the region and once may have occurred

wherever there was permanent water and

sufficient prey. Their distribution extended

from the Musandam in the north-east,

along an almost continuous band parallel

to the coast, through southern Oman into

Yemen, and north to Tabuk in Saudi

Arabia (Conservation Assessment and

Management Plan (CAMP) for the

Threatened Fauna of Arabia’s Mountain

Habitat 2002). Although perhaps never

common, persecution by man, together

with rapid development, has seen their

range decrease dramatically. Experts

estimate that the total population numbers

less than 250 individuals, now scattered

in small, isolated populations in Oman,

Saudi Arabia, the UAE and Yemen. 

As numbers of traditional prey species

such as the Arabian tahr Hemitragus

jayakari, Nubian ibex Capra ibex nubiana,

mountain or Arabian gazelle Gazella gazella

cora and the birds, chukar Alectoris chukar

and the sand partridge Amnoperdix heyi,

have decreased, the UAE leopards have

been forced to prey upon domestic

livestock, bringing

them into direct

conflict with man.

In order to find

enough food and water

to survive, leopards require

large territories. A male’s

territory may overlap those of

several females and is patrolled

continuously to prevent other males

from occupying the same territory.

Normally solitary animals, leopards only

come together during mating, which

itself lasts for approximately five

days during which time they will

mate frequently. After a

gestation period of up to 100

days, a litter of one to three

cubs is born hidden in a

cave or under an

overhang. The cubs are deaf and blind at

birth, and although their eyes open after

five to six days it is not until they are two

weeks old that they will begin to explore

their immediate surroundings in the den.

They generally do not emerge from the

security of the den until they are at least

four weeks old, by which time their

coordination has improved dramatically.

During these first weeks the female will

move the cubs from one den to another

several times to reduce the risk of their

being discovered. The cubs remain with

their mother for up to two years whilst

learning the skills necessary to survive on

their own. Females will not breed again

whilst cubs are still at foot. Such a slow

reproductive rate is a major factor in the

species’ decline.

Very few suitable protected areas exist

within Arabia and even though legislation

protects the leopard within their range

states, implementation and enforcement is

thus far ineffective. In the UAE, protection

has been proposed for an area of the

Ru’us al-Jibal Mountains that is at least

visited by leopards (Llewellyn-Smith 2002),

although the proposal has yet to be

accepted. Reports and sightings of leopard

are rare and fearing legal action, hunters

rarely report kills. Knowledge of such

occurrences is, therefore, based upon

hearsay that is quickly forgotten when

official enquiries are made (Llewellyn-Smith,

pers. comm.). This lack of local information

may ultimately have the greatest effect on

the survival of the UAE population.

In the past 20 to 25 years, there have

been reports of eight leopards being shot in

the UAE. One was wounded on Jebel Hafit

in approximately 1978. In July 1986, a

male was shot in Ra’s al-Khaimah, as was

a female with two young in December.

ARABIAN LEOPARD Panthera pardus nimr

OF THE FEW MAMMALS ENDEMIC to the Arabian Peninsula, the Arabian leopard Panthera pardus nimr is arguably the most
discussed, and yet it is one of the least well known. Its reputation as a killer of domestic livestock and ferocious
predator has undoubtedly contributed to the decrease in its numbers through hunting and trapping.



In July 1998, the first two leopard cubs

were born at the Breeding Centre.

Unfortunately, the combination of intense

summer heat and the inexperience of the

mother, Hesra, resulted in an abandoned

litter. By the time staff at the Breeding

Centre were able to access the den, one

of the cubs, a female, was already dead.

The surviving male cub was extremely

weak and was, therefore, removed and

hand-raised. Since this first success, a

further nine cubs have been born which

include two from a second-generation

female, Carla, who herself was born at

the Breeding Centre. At present there are

11 leopards held at the Breeding Centre, 

3 wild-caught and 8 captive-born. Nimrod,

the first male to arrive in Sharjah, has

been transferred to Oman on breeding

loan. Negotiations to arrange for the

transfer of other individuals continue.

During the same period the National

Wildlife Research Centre in Ta’if, Saudi

Arabia and both National Zoos in Yemen

acquired wild-caught leopards from local

sources. The leopards held in Yemen

have also bred successfully although,

unfortunately, the six cubs that have been

born are the offspring of a brother-sister

pair. Co-operative management is required

to ensure this in-breeding is avoided in

future offspring.

Since the first CAMP workshop held at

the BCEAW and hosted by the

Environment and Protected Areas

Authority of Sharjah in 2000,

representatives of the four range states

have been able to initiate 

co-ordinated regional management plans.

Annual CAMP workshops have been

instrumental in establishing awareness of

Arabian wildlife using management tools

presented by the Conservation Breeding

Specialist Group (CBSG) from the USA.

Staff at the Breeding Centre have also

recently accepted the responsibility of

tracking the progress of the captive

population and of maintaining the

Arabian Leopard Regional Studbook.

As a consequence of the increased 

co-operation and new management

strategies, representatives from Oman,

Yemen, Saudi Arabia and the UAE formed

the Arabian Leopard Working Group in

2001, which is concerned solely with the

regional management of the Arabian

leopard in captivity.

The reintroduction into the wild of large

carnivores is still a controversial issue,

and without the strict enforcement of

improved legislation

and the declaration of suitable protected

areas, such a project would be destined

to fail. Today, facilities such as the BCEAW

and Arabia’s Wildlife Centre in Sharjah

play an important role in the

conservation and protection of

endangered wildlife. The successful release

of captive-bred Arabian leopards into the

wild in the UAE is many years away, if

ever it proves possible. The success of the

captive breeding programme at the

BCEAW, however, has at least secured the

continued survival of this unique and

remarkable Arabian predator.

Kevin Budd and Jane Ashley-Edmonds
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ARABIAN LEOPARD Panthera pardus nimr
In the Wadi Bih area, two leopards were

killed and one wounded during hunts that

took place in 1992 (Jongbloed 2001) and

1993 (Khaleej Times 1993). An individual

was chased and captured alive near

Manama in February 1991, reputedly

escaping its bonds in transit and shredding

the interior upholstery of the Range

Rover that was carrying it to Dubai.

Recognising the threat to the species,

Sultan Qaboos of Oman initiated the

establishment of a captive-breeding

programme during the early 1980s. 

Three leopards, a male and two females,

were captured from the wild and moved

to a special breeding centre near Muscat.

By the early 1990s, six cubs had been

successfully bred and reared.

In the Emirates, action to conserve the

leopard and other threatened species

began in 1993, with the formation of a

non-government organisation, the Arabian

Leopard Trust (ALT), which later gained

the support of the Sharjah Ruler and UAE

Supreme Council member, HH Dr Sheikh

Sultan bin Mohammed Al Qasimi. The ALT

worked together with international experts

in 1995 to conduct a survey of the UAE

mountain habitats. It was during this

survey that evidence was found to confirm

leopards still survived in the Emirates,

although in very small numbers.

Also during 1995, the ALT arranged to

obtain a wild caught male leopard

(Nimrod) from Yemen, and later that

year reached an agreement with the

Oman Mammal Breeding Centre

for the loan of a female (Hesra).

Recognising the need for a

purpose-built breeding facility,

Dr Sheikh Sultan then gave

instructions for the construction

of the Breeding Centre for

Endangered Arabian Wildlife,

(BCEAW) and Arabia’s Wildlife Centre,

which form an integral part of the

Sharjah Desert Park. The Breeding Centre

was officially opened in May 1998 followed

by the Wildlife Centre a year later. Almost

immediately, an additional two leopards

were transferred to the facility; a second

female (Nesra) from the Oman Mammal

Breeding Centre and a male (Nimr) on

breeding loan from the private collection

of the Dubai Crown Prince and UAE

Minister of Defence Sheikh Mohammed

bin Rashid Al Maktoum. Nimr was the

animal caught near Manama in 1991, and

is the only known wild caught leopard in

captivity that originated from the UAE.

3 1 8 3 1 9
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ARABIAN TAHR Hemitragus jayakari

The tahr is an endemic ‘shaggy goat’ found only in the mountains

of the UAE and northern Oman. It has been recorded in wadis on

the UAE East Coast (Smith, pers. comm.; Cunningham, pers.

comm.), while there is also a critically small population on Jebel

Hafit.

Weighing approximately 23 kilograms, the tahr is relatively

small, although it is both strong and agile. The stocky males have

compact, solid horns, impressive manes that extend right down

the back and reddish-tinted leg tassels. With age, their manes

grow longer and their striped faces become blacker. In contrast,

the females have slender horns, much shorter, less obvious

manes and lack the leg tassels. The lightweight summer pelt

becomes a coarsely shaggy coat in winter to provide insulation.

They have developed rubbery hooves that provide traction on

steep slopes and cliffs.

There have been reports of births almost throughout the year,

with Harrison and Bates (1991) suggesting that November may

be the only month when kids have not been born. Gestation is

140–145 days. According to Munton (1985), if tahr are found in

groups, these are always small, consisting of a female and kid or

a male and female with a kid. Males are more often than not

solitary, and never consort with another male.

Highly territorial, males scrape the soil with their hooves, marking

it with dung and urine. Vegetation in the area is also ‘horned’.

Kingdon (1990) states that tahr exude glandular secretions from

the sternal skin and rub their chests against rocks to scent-mark.

This species requires access to water to survive, usually visiting

favourite waterholes in the late evening or early morning. This

dependence has led to a steady population decline as hunters lie

in wait to ambush them. At other times, tahr retreat rapidly

across precipitous slopes at the first sign of danger. The

continued survival of this species in the UAE is uncertain.

H Y R A X E S  ( P R O CAV I DA E )
A single introduced species occurs in the UAE, but has thus far

failed to become naturalised.: H Y R A X E S
ROCK HYRAX Procavia capensis

Rock hyrax was released on the island of Sir Bani Yas in ca. 1995

(Hellyer, pers. obs.), and escaped, or was deliberately released,

on Jebel Hafit in 1998 or 1999 (Cunningham 1999). They have

failed to become established in the former locality but remain in

the latter (2005). The subspecies present is either syriaca or

jayakari, from Syria and Dhofar, Oman, respectively.

Although native to southern and western Arabia, this species

is not known to have existed in the wild in the UAE.

Seven species of ungulate are recorded from the UAE, although

there is some dispute over the exact provenance of captive-held

specimens of two or three of these species. One native species,

the Arabian tahr is critically endangered, while Arabian oryx

became extinct in the wild by the mid-twentieth century,

although some captive-bred animals have recently been released.

The former status of three other species (ibex, wild goat and

mouflon) that might once have occurred in the UAE has not been

determined. The mountain gazelle (idhmi) and sand gazelle

(rheem) remain relatively widespread, although the populations of

both are substantially depressed compared with their former

abundance, and most often supplemented by a continuing

programme of releases.

Breeding feral donkeys are widespread in the mountains and

on the alluvial plains of the eastern UAE, as are feral goats in the

mountains.

E V E N - TO E D  U N G U L AT E S  ( A RT I O DACT Y L A )

G OATS ,  S H E E P A N D A N T E L O P E S ( B OV I DA E )
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ENDEMIC TO THE PENINSULA, the Arabian oryx is not considered critically endangered by the World Conservation
Union, IUCN, although it became extinct in the wild during the late 1960s or early 1970s (Harrison and Bates
1990) and survives only as a result of captive breeding programmes. 
Several reserves have been established in Arabia for reintroduction programmes of this large ungulate,
believed to have been the origin of the legend of the unicorn. No such reserve has yet been
established in the UAE, although the Al Maha resort in Dubai has a free-ranging herd.
The local name for the species is al maha, although it is also known as baqr al-
washah meaning wild cow (Kingdon 1990).

Oryx meet virtually all their water requirements by eating plants with high

water content and by feeding at a time when water from fog and dew is at

its maximum. Oryx are known to have gone without fresh water for nine

months or more. Besides reflecting solar radiation, the white colour of

the Arabian oryx may permit members of a group to keep in contact

while wandering in search of grazing (Kingdon 1990).

Well adapted to desert life, the oryx feeds at night during the

summer months, resting under shady plants during the heat of

the day, while in winter they feed during the daytime,

sheltering from cool desert winds at night. When oryx are

subjected to high ambient temperatures, their body

temperature increases, excess heat being lost later, by

radiation during the cooler night hours (Taylor 1969).

Oryx possess a complex method of ensuring that

the temperature of the blood reaching the brain

remains substantially below that of their body. 

Warm arterial blood on its way to the brain is cooled

by passing through a sinus of cool venous blood

returning from the nasal passages, where panting

increases the airflow to cool the blood.

Oryx rarely run but can walk long distances at a

steady pace, covering up to 50 kilometres in a night

(Harrison and Bates 1990). These journeys are often

made to find fresh grazing, it having been claimed

that they follow the smell of rainfall ahead. They eat

a wide range of desert plants, the succulent roots of

some being dug up with their hooves.

Pregnancy lasts for eight and a half months but

the mother can delay birth for a short period if

conditions are not suitable. The calves are born a

uniform sandy colour to provide camouflage in the

sands. For the first three weeks the calf lies in the

shade of a bush, drinking from its mother who will

visit up to 14 times a day. Nursing of calves within 

a herd appears to be synchronised, probably

because nursing takes places after the adults have

had bouts of resting and ruminating (Skinner and

Smithers 1990).

Jane Ashley-Edmonds
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Y ARABIAN (MOUNTAIN) GAZELLE Gazella gazelle cora
ENDEMIC TO EASTERN AND SOUTHERN ARABIA, Arabian or mountain gazelles were once common and widespread, although
today the total global population is estimated to be no higher than 20,000 (IUCN/SSG Conservation Breeding
Specialist Group CAMP Workshop 2000). The species is currently divided into four subspecies: erlangeri; muscatensis;
farasani and cora. The only subspecies definitely recorded in the UAE is G. g. cora (Harrison and Bates 1991). 

The mountain gazelle or idhmi inhabits

the gravel plains, foothills and mountains

along the periphery of peninsular Arabia,

its range often being associated with

Acacia. Unlike many ungulates, the

mountain gazelle is generally seen singly

or in small groups.

Many private collections exist in the

UAE, some believed to have originated

partly from wild stock. In the wild,

mountain gazelles have been reported

from the Hajar Mountains as well as from

the desert between Jebel Ali and Sweihan

(Hornby 1996b), although the

construction of fences and roads in

recent years has had a serious impact on

their habitat and also denied safe access

to the limited supplies of spring and

running water.

Fawns are usually born singly during

January and August and remain hidden in

a hollow or under shrubs for the first few

days. Females are able to give birth twice

a year, as their gestation period is just

less than six months, although this is

uncommon, even amongst captive herds.

The chest, belly, backs of the limbs and

inner thighs are pure white. The

dominant dorsal colour is a light reddish,

sandy brown, with a darker band along

the mid-dorsal trunk. Individual variation

is extensive, with the lateral stripes in

some individuals substantially darker

than in others.

All gazelle have a characteristic gait of

bouncing or ‘pronking’ along stiff-legged

with all four limbs landing together, this

generally being seen when they are

playing or alarmed.
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Unlike many other antelopes, the male

sand gazelle has large scent glands on his

face. The territories of ungulates are very

large, and constantly changing as herds

search for the best grazing, making

scenting seemingly futile. However, sand

gazelle may have small winter territories

where the ability to mark with scent

glands is an advantage.

These elegant gazelles are light buff-

coloured above, with a white under-belly

and face, the only contrast being their

black nose and mouth and large black

eyes. They usually rely on concealment to

escape detection, their first response to

danger being to freeze. Only on a predator’s

continued approach do they flee.

Sand gazelle often give birth twice in a

year, usually in spring and autumn, and

are the only antelope that regularly give

birth to twins. The young are hidden for

the first few days until they are strong

enough to move with the herd.

The historical distribution of sand gazelle

in Arabia is of disjointed populations

(IUCN/SSG Conservation Breeding

Specialist Group CAMP Workshop 2000).

In the UAE, a wild population is known

only from the Abu Dhabi desert (Jongbloed

et al. 2001), where some populations are

probably the result of restocking

programmes. It is no longer possible to

differentiate between these and truly wild

groups and individuals. Dhabi is a generic

name used by Gulf Arabs for gazelle, and

gave Abu Dhabi Island its name ‘place (or

‘possession’) of the gazelle’.

Sand gazelles also occur on several

inshore islands, with at least one

population, on Futaisi, reported to be at

least partly of native coastal stock. During

the lowest spring tides individuals can and

do cross to neighbouring islands. Some

island populations doubtless relate to

released animals, even if, also reportedly,

having been obtained from inland desert

areas. Others are clearly of captive origin

and remain in a semi-feral state, with

food and water being provided.

Gazelles are mainly browsers, eating

grass, herbs and woody plants depending

on availability, competing with domestic

sheep and goats. On islands, the tubers

and shoots of the parasitic desert hyacinth

Cistanche tubulosa are frequently sought by

sand gazelles (Hornby, in litt.), with idhmi

also being known to try them (Gillett 2002).

THE SAND GAZELLE HAS AN EXTENSIVE RANGE from Arabia and south-west Asia to the Transcaucasus, Central Asia,
Mongolia and western China. It is quite distinct from Arabian gazelle and only very distantly related. Males and
females have differently-shaped horns, males often having sharp hooked tips to their horns that are broader in
diameter than those of the females. 



The Cape hare has a wide range, across numerous habitat and

climatic types, from South Africa, up to and across North Africa

and south-west Europe into the Middle East and Central Asia to

east China. By 1980, 80 subspecies had been described

(Angerman and Flux 1990). The Cape hare was, until recently,

thought to be the same species as the European hare L. europaeus

(also known as the brown hare). The taxonomy of both is under

review (Franz Suchentrunk, pers. comm.)

Of the eight subspecies of Cape hare in Arabia, two are restricted

respectively to Masirah island, off Oman, and to Bahrain. Three are

native to the UAE: L.c. cheesmani (sand hare); L. c. arabicus

(Arabian hare); L. c. omanensis (Omani hare). These three are

collectively known locally as Arabian or desert hares. Regional

and seasonal differences in pelage colour within the same

subspecies (if they genuinely are subspecies) create difficulties in

taxonomic identification and the literature makes no attempt to

distinguish between subspecies.

The desert hare is found throughout Abu Dhabi Emirate (Drew

2000), including many islands. Its distribution elsewhere in the

UAE is not clearly known, although it is most common in well-

vegetated scrub. It is probably entirely absent from the mountains,

although it was recorded on the gravel plains in the vicinity of

Jebel Hafit (Stuart and Stuart 1998). Hunting of hares is illegal,

and no ‘bag record’ data is available, so the population is difficult

to estimate. The number of hare pellets in areas free from domestic

grazing is, however, greater than in areas with high grazing pressure

or anthropogenic impact (Drew 2000).

Nocturnal herbivores, desert hares emerge from shallow scrapes

(or forms) or short burrows shortly after sunset, usually returning

to the same resting-place at or around sunrise. Flushed from its

form, a hare is unlikely to return for several months (C. Drew,

pers. obs.). Scrapes and burrows are generally located in soft sand

at the bases of large nabkha-forming shrubs. Hares also use

abandoned fox and spiny-tailed lizard burrows, excavated in the

harder substrate of gravel plains and inter-dunal depressions.

Desert hares are small, having an average weight of approximately

1 kilogram (Drew 1999) compared to 3.9 kilograms for a European

hare (Pielowski 1971). Within the species L. capensis, there is

huge variation – the mean body mass of Cape hares in China is

approximately 2.2 kilograms in autumn (Lu 2000), whilst Cape

hares of the Sahara desert utilise a different type of habitat

altogether and are reportedly much larger (J. Newby, pers. comm.)

Desert hares have evolved a number of morphological,

physiological and behavioural adaptations to survive the desert’s

hot summer days and cold winter nights. Whilst many mammals

sweat or pant to keep cool, hares cannot afford the water loss

which results; jackrabbits reduce water loss by excreting dry

faeces, concentrating their urine and allowing body temperature

to increase during the day (Dunn et al. 1982). Jackrabbits also

increase blood flow to the ears, resulting in increased convective
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CAPE HARE Lepus capensisM O R P H A
TO SURVIVE THE HYPER-ARID DESERTS, high summer temperatures and low rainfall of the United Arab Emirates, animals
have evolved adaptations in their morphology, physiology and behaviour. One mammal to display these is the Cape
hare Lepus capensis (order Lagomorpha). Its high surface area to volume ratio means that it would readily absorb
heat if exposed to the sun, yet it barely excavates anything more than a shallow scrape in the sand in which to lie
up. Temperatures in the UAE desert regularly exceed 45.4˚C, the lethal body temperature for the North American
black-tailed jackrabbit L. californicus (Schmidt-Nielsen et al. 1965).

and radiative heat loss (Schmidt-Nielsen et al. 1965).

Convection of air through the summer coat is higher than

through the winter coat (Harris et al. 1985). Desert hares

have a much lower metabolic rate than European hares,

keeping body temperature down, and can also

tolerate drinking water of 6 per cent salinity, (sea

water is about 3.5 per cent), compared to 2 per cent

salinity for European hares (Kronfeld and Shkolnik

1996). When it is too hot for their ears to radiate

body heat, desert hares may restrict blood flow to

the ears and press them flat against their body, thus

providing shade.

Although desert hares breed throughout the year,

winter is the main breeding season. In good conditions,

they can breed rapidly, having one or two offspring at

a time. Females can become pregnant immediately

following delivery. During the breeding season males

are often seen chasing each other as they try to attract

females. European hares are often seen boxing each

other, usually a female fighting off a male’s unwanted

attention – the same behaviour has been observed in

the UAE. Offspring are born approximately 42 days

after conception and are fully furred and open-eyed

(precocious) at birth, unlike rabbits. The mother leaves

the young within hours, meeting up daily to allow the

young hare (leveret) to suckle. Both mother and offspring

return shortly after sunset to the birth site where the

leverets suckle for less than 15 minutes. Once suckling has

finished, the mother leaves and the young return to a secure

resting place (Broekhuizen and Maaskamp 1980). Desert

hares have been observed feeding young early in the morning.

Desert hares have a home range of between 11–30 hectares

(0.11–0.3 square kilometres). Home ranges often overlap,

especially between males and females during the peak breeding

season. In summer they are more likely to be found on the fringe

of sand dunes where, typically, there are shrubs such as

Haloxylon salicornicum beneath which they can excavate burrows.

In winter they are found most commonly on vegetated plains or

flat sandsheets. The movement from dunes in summer onto flat

areas in winter may be related to mate selection and

reproductive activity.

Desert hares obtain water from their food and, thus, prefer

succulent plants such as Zygophyllum mandevillei. They also eat

fresh shoots of Acacia shrubs Acacia ehrenbergiana and most

grasses, especially Panicum turgidum and Pennisetum divisum.

Another favourite food plant is the small perennial Limeum arabicum.

Traditionally, hares were an important food resource for the

Bedouin, being hunted both with falcons and saluki dogs

(sometimes in combination) or being caught by hitting them

with sticks as they fled from their holes (Thesiger 1959).

The expansion of human settlement into the UAE deserts and the

impact of camel grazing on the flora have had a significant effect on

the hare’s habitat. Many plains formerly covered by succulent

vegetation are now totally barren, through over-grazing and,

possibly, over-extraction of groundwater. Moreover, many forestry

plantations have large numbers of feral cats Felis cattus and red fox

Vulpes vulpes – these being the main predators of hares. Other

predators include desert monitor lizard Varanus griseus, horned

viper Cerastes gasperetti, carpet viper Echis carinatus, desert eagle

owl Bubo (bubo) ascalaphus and long-legged buzzard Buteo rufinus.

Resource competition from rodents (directly through eating young

plants or indirectly through eating the seeds and, thereby,

reducing recruitment of new vegetation) may also be significant.

Chris Drew
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BLACK RAT Rattus rattus

The black ship or house rat is commensal with man and is

common and widespread in urban areas of the UAE, including

inland. It has been present since at least the early second

millennium BC (Mosseri-Marlio 2003). An accomplished tree

climber, it spends more time off the ground than the following

species, and builds conspicuous nests in the tree canopy. Its

distribution in the UAE has benefited from the spread of

urbanisation, where it is bold and frequently observed by day.

BROWN RAT Rattus norvegicus

The brown or Norwegian rat, at least until recently, has been less

successful in establishing itself in Arabia. It is now, however,

common in towns and villages, as well as in desert oilfield

camps. Rats noted on certain offshore islands have not yet been

identified to species.

HOUSE MOUSE Mus musculus

The highly adaptable house mouse is almost ubiquitous in and

around human settlement. It is only absent from uninhabited desert

areas, few of which remain in the UAE. Numbers reaching plague

proportions have sometimes been noted on certain Gulf islands.

EGYPTIAN SPINY MOUSE Acomys cahirinus dimidiatus

The Egyptian spiny mouse was first recorded in the UAE in 1971,

at Jebel Faiyah, Sharjah, but was not noted subsequently until a

specimen was picked up dead off the road near Ghayl, Ra’s al-

Khaimah, in 1991. It has subsequently proven to be relatively

widespread and numerous at lower elevations along the edge of

the Hajar Mountains, particularly where Acacia tortilis is present.

It is also found on Jebel Hafit, where it occurs at all elevations

including barren rock faces near the summit.

Its range extends from West Africa through East Africa and the

Middle East to south-west Asia. The taxonomy of the species is

under review and the Arabian form (A. c. dimidiatus) may be

accorded status as a separated species.

PERSIAN SQUIRREL Sciurus anomalus

The Persian squirrel is native to Asia Minor, the Transcaucasus,

northern Arabia and southern Iran. Free-ranging individuals

survived for several years from at least 1999 to 2003 in parks and

gardens on Abu Dhabi Island, having been originally imported for

the pet trade. The species is active by day and readily observed

both on the ground and in arboreal settings. There is no evidence

to date of successful breeding by this species within the UAE.

R O D E N TS ( R O D E N T I A )
AT LEAST 11 SPECIES OF RODENT OCCUR IN the UAE. One, the Persian

squirrel, has only recently been introduced, although both black

rat and brown rat and house mice are long-standing immigrants.

Together with bats, rodents are the most diverse mammal group

in the country, successfully occupying all terrestrial habitats

represented, from the most arid deserts to the highest mountains

and offshore islands, even if, in some instances, only in close

association with man.C S Q U I R R E L S

S Q U I R R E L S ( S C I U R I DA E )

J E R B OA S ( D I P O D I DA E )
LESSER JERBOA Jaculus jaculus

The lesser jerboa has strikingly longer hindlegs than forelegs, and

moves swiftly with the bounding gait of a kangaroo. The long,

dark-tipped tail is used as a counter-balance for leaps, which can

cover over a metre. This animal has large ears and eyes and a

curiously stubby snout, as with most small desert mammals, it is

exclusively nocturnal.

Jerboas are most commonly seen on gravel plains and flat

sandsheets and, as might be expected, have tufts of hair between

their toes. In the UAE, they are mainly known from the deserts of

Abu Dhabi (Jongbloed et al. 2001; Drew, pers. comm.), although

they have also been noted near the Jebel Ali coast. Jerboas can

survive without drinking, obtaining water through the

metabolisation of the starch in seeds and plants eaten.

Jerboa is a phonetic adaptation of the Arabic word for this

animal, which ranges across North Africa to Mauritania, south to

Somalia, and throughout Arabia into extreme south-west Asia.

R ATS A N D M I C E ( M U R I DA E )

Like most small desert mammals, the lesser jerboa Jaculus jaculus is an
exclusively nocturnal rodent.

ABOVE: The Egyptian spiny mouse Acomys cahirinus dimidiatus is found
on Jebel Hafit and along the edge of the Hajar Mountains.
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BALUCHISTAN GERBIL Gerbillus nanus

The Baluchistan gerbil lives in sand and salt flats, but its distribution

within the UAE remains poorly mapped. Very few confirmed

records exist of this species, which is not easy to differentiate

from G. dasyurus, although their respective habitat preferences

seem to be completely opposing, or from G. cheesmani, with

which there is certainly some overlap, and even some instances

of co-occurrence locally (Aspinall, pers. obs.). Individuals have

recently been found at Sweihan (Drew, pers. comm.) and in

Sharjah Emirate (Cunningham, in litt.).

The species’ range extends from North Africa to Baluchistan.

WAGNER’S GERBIL Gerbillus dasyurus

The Wagner’s gerbil has a distinct preference for rocky terrain,

hence its scientific name. It has been recorded in the Hatta area

(Cunningham, in litt.), at Masafi and Fili in the Northern Emirates

(Hellyer 1995), and from Jebel Hafit. As with the preceding

species, its distribution and ecology is relatively poorly known.

The species is restricted to Arabia and Egypt.

CHEESMAN’S GERBIL Gerbillus cheesmani

The Cheesman’s gerbil is widespread in sand and gravel desert

areas, and has been shown by fieldwork undertaken by the

Environment Agency – Abu Dhabi (EA–AD) (formerly ERWDA) to

be common in Abu Dhabi Emirate (Drew, pers. comm.). Generally

nocturnal, it may emerge from its burrow before sunset. The soles

of its feet, in common with lesser jerboa and certain other desert

species, are thickly haired.

The species ranges throughout Arabia but thereafter only to

extreme southern Iran.

LIBYAN JIRD Meriones libycus

The Libyan jird is diurnal throughout much of its range, although

this is not apparently the case in the UAE, where live jirds are

generally encountered only through trapping. This species has

dark claws which, together with a larger tail tuft, distinguish it

from the following species. It is found primarily in stabilised sand

and gravel desert, but is absent from mountain areas. Colonies

are typically found in vegetated hummocks or nabkha.

The Libyan jird has an extensive range, occurring from the

western Sahara to Egypt, Arabia and eastwards to Sinkiang, China.

SUNDEVALL’S JIRD Meriones crassus

Sundevall’s jird has distinctive ivory-coloured claws. Like the Libyan

jird, it is colonial and nocturnal or, at best, occasionally

crepuscular. It favours desert with bushes growing from the centre

of nabkha mounds, again being absent from mountain areas. The

distribution of this species, as with that preceding, is imprecisely

known in the UAE, although it appears to be the more common

of the two. They have been recorded in the deserts of Abu Dhabi,

as well as in the Aweer area of Dubai and further north into the

Al Madam Plain.

This species is widely distributed, being present across the

Maghreb to Arabia, south to the Sudan, and thereafter north

through south-west Asia to Central Asia.

G E R B I L S A N D J I R D S  ( C I R C E T I DA E ) SPECIES EXTINCT IN THE UAE,  OR PRESENCE NOT PROVEN

ABOVE: Baluchistan gerbil Gerbillus nanus
RIGHT: Cheesman’s gerbil  Gerbillus cheesmani
BELOW: Sundevall’s jird Meriones crassus

LONG-EARED HEDGEHOG Hemiechinus auritus

Earlier reports of this species from the UAE appear to be in error.

The closest known population is found in Gulf regions of the Eastern

Province of Saudi Arabia with a single record from the island of

Bahrain. Its range is from Libya to Asia Minor, through Arabia

into south-west Asia and beyond to Central Asia and Mongolia.

CHEETAH Acinonyx jubatus

As a result of hunting, and, presumably also due to environmental

change during the Holocene period, the cheetah is now extinct in

Arabia, the last report being of one shot in Oman in 1977

(Harrison and Bates 1991). Although the gravel plains in the

south-east of the UAE and adjacent areas of Oman would appear

to have been suitable for cheetahs, there are no historical records

of the species from the Emirates, or any other evidence in support

of its former presence.

IBEX Capra ibex

Ibex may once have occurred in the UAE, being possibly

represented in rock art found in the mountains of Fujairah

(Ziolkowski 1998). Unconfirmed reports (Hellyer 1994b) from

mountain residents of the presence of wa’el, the name by which

ibex is locally known, can be misleading, since the same name is

also believed to be used for the Arabian tahr.

Ibex still occur in parts of the higher mountains of Oman, but its

range over most of Arabia has been severely depleted, presumably

as a result of hunting.

WILD GOAT Capra aegagrus

A single record exists of a captive wild goat apparently taken as a

kid in the mountain foothills near Masafi in 1967 (Gross 1987).

While there is no question over its identity, it is the only record

for peninsular Arabia and there is, not surprisingly, some doubt

over its exact provenance (Harrison and Bates 1991). The known

range of wild goat is south-west Asia and Asia Minor, and the UAE

record would represent a somewhat improbable range extension.

MOUFLON Ovis ammon

Wild sheep or mouflon (argali) are native to south-west Asia and

may formerly have occurred in the UAE. They are still present in

Oman and at least one UAE specimen is known from near Hatta

(Gross 1987). Duckworth (1996) considered that wild individuals

of native stock, if any should exist, would almost certainly have

been subsumed by feral sheep.

Simon Aspinall, Peter Hellyer and Chris Drew
with Christian Gross, Jane Ashley-Edmonds and Kevin Budd

ABOVE LEFT: Cheetah Acinonyx jubatus
ABOVE RIGHT: Ibex Capra ibex

RATEL (HONEY BADGER) Mellivora capensis

This species was first definitively recorded in the UAE in August

2005, as this book was in press, when three specimens, two live

and one dead, were recorded near Ruwais in western Abu Dhabi

(Eng. Mubarak Saad, pers. comm). This important discovery

provides evidence, yet again, that there is much still to be

discovered about the fauna of the UAE.

Tracks were reported in the late 1940s between Liwa and the

Sabkha Matti (Thesiger 1949). Recently, a set of tracks seen

between Liwa and Umm az-Zamul in 1991 were thought probably

to represent this species (Duckworth 1996), as were others seen in

Baynunah in 1992 (Mackinlay and Macdonald 1992).

In Arabia the species occurs in Saudi Arabia and in eastern

Yemen, and perhaps also in Oman, with its world range extending

through much of Africa and Asia east to Nepal.
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M A R I N E M A M M A L S
ALTHOUGH THE PRESENCE OF WHALES AND DOLPHINS in the waters of the United Arab Emirates, both in the Arabian Gulf
and in the Gulf of Oman, has always been well-known to local fishermen, there has been relatively little scientific
study until recently. Many recorded species are known only from brief sightings at sea or from dead individuals
washed ashore, most of these being recent. Reviews of cetacean occurrence and distribution in the Arabian region
as late as the 1980s (Leatherwood 1986; De Silva 1987) omit reference to the UAE entirely. However, later reviews and
accounts (Baldwin et al. 1999; Van Waerebeek et al. 1999) reveal that limited historical information is available
(Morzer-Bruyns 1971; Slijper et al. 1964), albeit largely unsubstantiated. Gallagher (1991) was among the first
researchers to document the occurrence of odontocete cetaceans in the UAE, based on data from six skulls collected
in 1972–3, representing three different species. In the mid-1980s, ad hoc surveys of small cetaceans, focusing on the
Indo-Pacific humpback dolphin, Sousa chinensis, resulted in reports of several unidentified cetaceans, including large
whales, but records are often vague and lacking supporting data. More substantive information was collected later
that decade (Preen 1989) during aerial surveys for dugongs, although only three species of dolphins were recorded.
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A dedicated study of the UAE’s cetacean fauna in 1995 (Baldwin

1995a) increased the number of species recorded in the country

to 13, including 3, possibly 4, species of baleen whale and 10

odontocetes. This is probably an under-representation of cetacean

occurrence and several more species, known from Omani waters,

undoubtedly await discovery in the deeper offshore waters of the

East Coast. 

Recent research has included a systematic beach survey for

cetacean remains (Baldwin 1995a) and an aerial survey, focusing

on dugongs, repeating that undertaken by Preen over a decade

earlier (Preen 2004). The latter revealed no change in the

population status of dugongs, but a substantial and statistically

significant decline in the number of dolphins sighted, causing

concern about their conservation status (Preen 2004). Absolute

estimates of abundance, however, have not been undertaken for

any species and other information on the UAE’s cetacean life

remains limited. Threats to cetaceans, although broadly identified

(Baldwin 1995a; 2003), remain largely uninvestigated and their

extent and effects are consequently unknown. 

Surveys for dugongs have been conducted in recent years by

the Environmental Research and Wildlife Development Agency

(ERWDA 2002). These have confirmed earlier reports (Preen 1989)

that dugongs predominantly occur in waters off western Abu

Dhabi and have provided estimates of abundance in this area

ranging from 1,861 to 2,185, for winter and summer respectively,

the preferred habitat being seagrass beds. Like cetaceans, however,

little data is available on any aspect of behaviour, stock identity,

life history or ecology. ERWDA and other authors have identified

threats to dugongs in the UAE, which are similar to those faced

by cetaceans and also remain largely uninvestigated.

A summary of the conservation status of the UAE’s cetaceans

and dugongs is included in the table on page 368 of this book.

BACKGROUND PHOTO: Indo-Pacific bottlenose dolphins Tursiops aduncus; BELOW: Indo-Pacific bottlenose dolphin T. aduncus with octopus



the rostrum back to the blowholes. The central ridge is the most

pronounced, and the only one present in blue, fin, sei and minke

whales. Subtle grey mottling covers the otherwise dark skin, while

circular dish-sized scars may be the result of cookie-cutter shark

attacks. The relatively large, falcate dorsal fin is set about two-

thirds back along the broad body. The tail is rarely seen, as it is

generally not lifted on diving, while the flippers are relatively

small and may go unnoticed. Individuals occasionally breach,

revealing a pale, pinkish underside. In the UAE this species

probably feeds on small shoaling fishes.

Breeding occurs in the Arabian region and although there is

little available information on life history and seasonal distribution

in UAE waters, it is likely that individuals here are part of a resident

population. The Bryde’s whale’s range includes much of the

UAE’s Arabian Gulf waters and, although not yet recorded off the

East Coast, it is known from further south in the Gulf of Oman

and to the north off Musandam. Live sightings are normally of

single individuals or pairs. Several strandings have been recorded

in the UAE, including at least two in which ship strikes have been

implicated as a possible cause of death.

HUMPBACK WHALE

Megaptera novaeangliae (Family Balaenopteridae)

Named from the hump on which the dorsal fins sits, the humpback

whale may reach 18 metres in length, has a robust body and

exceptionally long, slender flippers that can be up to a third of the

body length. Peculiar fleshy knobs, or ‘tuberosities’, are evident

on the head. There are similar bumps on the flippers and a series

of knuckle-like knobs behind the fleshy

dorsal fin. The head and broad back are

usually a slate-grey colour and the undersides

show varying degrees of white, including the

often-scalloped tail flukes, usually lifted clear of

the water prior to diving.

There are no recent records in the UAE, the

last known sighting occurring in 1979 at

Khor Fakkan, where an individual was

repeatedly observed over several days (M. Barwani, pers. comm.).

Some evidence suggests that nearshore development and fishing

pressure has reduced the former range of humpback whales in the

Gulf of Oman where, however, they are still reported. They probably

occur in UAE waters from time to time. There are also two records

of this species north-west of the UAE in the Arabian Gulf.

Lack of any clear seasonal migration may have resulted in the

isolation of humpback populations in the region, which may

represent a unique subspecies. 

F IN WHALE 

Balaenoptera physalus (Family Balaenopteridae)

The fin whale is one of three other species of baleen whale,

including the sei whale B. borealis and the minke whale 

B. acutorostrata, reported to occur in UAE waters. There is no

supporting evidence for the occurrence of the latter two and the

occurrence of the fin whale itself awaits definitive confirmation.

However, a report of a large whale washed ashore in Jebel Ali in

1995 fits the description of a fin whale. Apparently struck and

killed by a ship before floating ashore, the whale measured nearly

20 metres in length, showed distinct white pigmentation in the

region of the right lower jaw and had a dorsal fin set well back

on the long body. All are traits of the fin whale and this record,

together with anecdotal reports, may indicate its occasional

presence in UAE waters. This species is generally an open-ocean

dweller, although habitat elsewhere includes coastal areas and it

may enter shallow waters to breed. There are several unconfirmed

records of this species north-west of the UAE in the Arabian Gulf.
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The mysticetes, commonly known as baleen whales, are a

relatively small group of cetaceans, all being large whales. The

taxonomy of many genera within this group is undergoing review,

particularly using advanced genetic techniques. As a result,

several genera have been expanded to include additional species

or subspecies. They remain grouped within just three families, of

which the largest is the Balaenopteridae, or rorquals, the only

family of baleen whales found in the UAE, where it is represented

by three or more species.

BLUE WHALE 

Balaenoptera musculus (Family Balaenopteridae)

The specific identification of blue whales in the UAE has not been

investigated, but it is likely that they are represented by an Indian

Ocean subspecies B. m. indica. Indian Ocean blue whales may

exceed 21 metres in length and weigh over 60 tonnes. Only the

fin whale B. physalus and the nominate blue whale B. musculus

musculus exceed this size, the latter with a pre-whaling era

maximum of 31 metres and a 130-tonne mass. 

Newborn calves can be 7 metres long and may weigh over 2.5

tonnes. On a diet of 600 litres of nutrient-rich milk a day, the calf

grows rapidly, at a rate of over 500 kilograms a week. After six or

seven months, the calf is weaned. In the Arabian region this

species probably preys on shoaling fishes, such as sardinellids. 

The blue whale, a pelagic species that often enters shallow-water

regions, is named after the silvery blue sheen of its mottled skin.

On surfacing, the powerful blow shoots straight and high into

the air allowing experienced observers to identify the species

immediately. A single ridge runs centrally along the top of the

broad head from the snout to the blowholes. The dorsal fin looks

disproportionately small on the huge body and is situated far back

towards the tail flukes, which are often lifted on diving – all features

that distinguish it from other baleen whales. The occurrence of

blue whales in the UAE is evidenced by limited skeletal remains

and unconfirmed sightings in the Arabian Gulf. There have been

several sightings in the Gulf of Oman in recent years, south of the

UAE border. 

BRYDE’S WHALE 

Balaenoptera edeni (Family Balaenopteridae)

The Bryde’s whale is probably the most common large whale in

the UAE, particularly within the Arabian Gulf. Its preference for

warm waters has earned it the alternative common name of the

‘tropical whale’. The length of those recorded in the UAE ranges

from approximately 10 metres to at least 14 metres, suggesting

that two forms are present, possibly even representing different

species or subspecies. Bryde’s whales are distinguished from

other rorquals by three prominent parallel ridges along the top of
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Blue whale Balaenoptera musculus

Bryde’s whale Balaenoptera edeni

TO OT H E D W H A L E S  A N D D O L P H I N S

Toothed whales and dolphins, the odontocetes, are smaller, on

average, than the baleen whales, but far more numerous,

including at least 68 species worldwide. Those found off the UAE

show a remarkable diversity of size, form and behaviour – from

the finless porpoise, well under 2 metres in length, which finds

retreat in coastal shallows, to the colossal, deep-water sperm

whale that may exceed 50 tonnes and grow to 20 metres in

length, the largest of the toothed whales.

FINLESS PORPOISE

Neophocaena phocaenoides (Family Phocoenidae)

As its common name implies, the most obvious distinguishing

feature of the finless porpoise is the lack of a dorsal fin.

Otherwise, it is similar in shape to the other five porpoise species

found elsewhere in the world, with a blunt head, small flippers

and notched tail flukes. Porpoises differ from dolphins in their

unusual spatulate teeth. 

Tail fluke of the humpback whale Megaptera
novaeangliae



The Indo-Pacific bottlenose dolphin is considerably smaller and

more slender than the common bottlenose dolphin and has a

relatively longer beak. Dark spots and flecks on the pale undersides

of adults are characteristic and have been observed on individuals

in the Arabian Sea, Gulf of Aden and Red Sea. Indo-Pacific

bottlenose dolphins in the Arabian Gulf may sometimes lack this

ventral spotting.

Typically, bottlenose dolphins are found in groups of 5–35

individuals in the UAE, although much larger groups can occur.

They are fast, powerful swimmers, often riding the bow wave of

boats. As their reputation in aquaria attests, they are inquisitive

and capable of spectacular aerial acrobatics.

Bottlenose dolphins have been observed feeding in deep water

off the East Coast and over sand, seagrass and reefs in the Arabian

Gulf. They are among the commonest species locally, and are the

ones most likely to be seen close to Abu Dhabi, Dubai, Sharjah

and Fujairah.

Bottlenose dolphins in the UAE are known to associate with

other species, including Indo-Pacific humpback dolphins in the

Arabian Gulf and sperm whales, false killer whales and Risso’s

dolphins in the Gulf of Oman.

SPINNER DOLPHIN 

Stenella longirostris (Family Delphinidae)

Stock identity of spinner dolphins in Arabian waters is unclear, with

possibly two subspecies occurring. In the UAE, spinner dolphins

are usually less than 2 metres in length, with a long, slender beak.

The black back and top of the head are separated from the distinct

white belly by a broad grey flank band. A dark stripe runs from

the flipper to the eye (the stripe runs from the flipper to the beak

in the common dolphin), adding contrast to the stark white throat.

The dorsal fin is relatively small and tends to have a darker trailing

edge. The black-tipped beak is a diagnostic feature. Their habit of

leaping up to 3 metres in the air and spinning like a barrel, before

slapping back down into the water, sets them apart from all other

species and gives this dolphin its common name.

Spinners often school in large numbers,

groups of over 300 having been

seen in UAE waters. 

Spinner dolphins live well offshore in deep water, where they feed

on small fish, relying on speed, agility and social co-operation to

hunt. The presence of the species in the Arabian Gulf was first

confirmed from skulls found on UAE offshore islands in 1995.

Sightings have since been made 20 kilometres off the city of Dubai,

but its range continues to at least 100 kilometres west of Abu Dhabi

and stretches eastwards around the Musandam Peninsula into the

Indian Ocean. 

Fishermen from Fujairah claim to encounter it and its close

relatives, the striped dolphin S. coeruleoalba and the spotted

dolphin S. attenuata, well offshore, although neither species has

been documented in this area. Occurrence of the spotted dolphin

is, however, known from a single skull collected on Arabian Gulf

shores of the UAE.

LONG-BEAKED COMMON DOLPHIN

Delphinus capensis (Family Delphinidae)

The genus Delphinus is one of several Delphinid genera whose

taxonomy is unresolved. There are now two accepted species,

namely the long-beaked common dophin D. capensis and the

short-beaked common dolphin D. delphis. Those in the UAE

resemble most closely the long-beaked common dolphin, although

skull measurements have suggested that Arabian waters may

host a subspecies, namely D. c. tropicalis, in which the beak is

exceptionally long. Like spinners, long-beaked common dolphins

are slender and streamlined, although slightly larger, growing up

to 2.5 metres in length. Long-beaked common dolphins are most

easily recognised by their conspicuous hourglass colouration

pattern. The dark-grey colour of the back extends down to the

flanks as a V-shaped saddle. 
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Small and measuring under 2 metres at

adulthood, finless porpoises are a uniform

grey colour, with a ridge along the back and

many tiny bumps, called ‘tubercles’, both on

the back and on the back of the head. The

tubercles are thought to provide grip for calves,

which are said to be carried by their parents

on occasion.

Finless porpoises surface in an irregular

pattern, appearing slow on the surface, but

underwater they move at speed. The shallow

channels between sandbanks and mangrove-

lined islands, typical of western UAE waters,

are apparently a favoured habitat. In the rest

of the Arabian Gulf and elsewhere in the

world, habitat for the species has been drastically reduced.

Apparently rare in the UAE, this species appears to be largely

confined to the western waters of Abu Dhabi, although there are

two confirmed records from Jebel Ali. Almost all records are of

dead animals found on mainland and island shorelines. The most

recent survey of data is contained in Aspinall and Baldwin (1999).

Nothing is currently known about the life history of finless

porpoises in the UAE. Local fishermen, who call this species

fa’ima, claim that it enters water less than a metre deep to give

birth, usually at night. 

INDO-PACIFIC HUMPBACK DOLPHIN 

Sousa chinensis (Family Delphinidae)

The taxonomy of the genus Sousa remains unresolved and it is

variously referred to as including a single highly variable species

or including five nominal species. Those in the UAE most closely

resemble the plumbeous form (Sousa cf. plumbea) readily

distinguished by the raised, fleshy hump on its back, from which

the backward-curving dorsal fin rises, and uniform lead-grey

body colour. Individuals rarely reach over 2.5 metres in length.

The shape of the head bears some resemblance to that of the

bottlenose dolphin, although the snout is usually more elongate

and the forehead, or ‘melon’, less distinct. On surfacing, the long

snout is pushed out of the water and the head and body roll over

in a gentle arc.

The Indo-Pacific humpback dolphin is one of the most frequently

encountered cetaceans in the UAE, usually in groups of between

2 and 20 individuals. Groups of over 30 animals have been sighted

on occasions. This species is found throughout the UAE’s Arabian

Gulf waters in depths not exceeding 30 metres. It feeds primarily

over sand, but also over coral and rocky reefs. Individuals have

been known to herd fishes onto exposed sandbanks and

apparently deliberately beach in order to seize their prey. Small

groups are apparently resident in several areas in Abu Dhabi and

Dubai coastal waters. Local fishermen call this dolphin dukhs. It has

not so far been recorded along the UAE East Coast, but is known

from the Musandam Peninsula.

Observations of mating and adults with calves are recorded for

April and May.

INDO-PACIFIC BOTTLENOSE DOLPHIN 

and COMMON BOTTLENOSE DOLPHIN

Tursiops aduncus and T. truncatus (Family Delphinidae)

There are currently two accepted species in the genus Tursiops,

namely T. truncatus, the common bottlenose dolphin and the more

recently named T. aduncus, the Indo-Pacific bottlenose dolphin.

The specific identification of those occurring off the UAE awaits

further investigation, though it is likely that both species occur here.

The common bottlenose is a large, robust dolphin. In the Gulf

of Oman this species frequently exceeds 3 metres in length The

head and body forward of the dorsal fin is especially robust and the

beak is relatively short and stubby, hence its common name. There

is a clear crease that separates the beak from the bulbous

forehead. The flippers are moderate in length and pointed at the

tip and the flukes are deeply notched. Common bottlenose

dolphins vary in colour, but are mostly dark charcoal, grey or

brown with paler sides and even paler undersides.
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ABOVE: Spinner dolphin Stenella longirostris
LEFT: Indo-pacific humpback dolphin Sousa chinensis

Common bottlenose dolphin
Tursiops truncatus



Fins, flippers and flukes are often a darker grey, the dorsal fin

being unmistakably tall and pointed, curving back slightly. The

throat is very pale and there is a clear anchor-shaped, white

pattern on the belly. Tail flukes are deeply incised and serrated

and a deep furrow runs from the blowhole to the snout. The

Risso’s is generally a fast moving species that has been known to

approach boats closely in the UAE and often ‘spyhops’. 

The Risso’s is a deep-water species, diving for squid and fish over

underwater canyons and at the edge of the continental shelf to

depths probably exceeding 1,000 metres. It is apparently relatively

common in the deep water off the East Coast, where groups of

over 30 are known. They have been sighted in association with

other species, such as sperm whales, false killer whales and

bottlenose dolphins.

SPERM WHALE 

Physeter macrocephalus (Family Physeteridae)

The sperm whale is by far the largest of the toothed cetaceans,

comparable in size to some of the baleen whales. In UAE waters,

they have been estimated at over 16 metres in length. Sperm

whales are dark grey-brown in colour, often paler around the

belly, throat and mouth. The head is unmistakably square in

profile, and can be a third of the entire body length. The single

blowhole is at the very front of the blunt snout resulting in a

diagnostic blow that shoots forward at an angle. Following a deep

dive, the explosive blow of a sperm whale can be heard from quite

a distance. The skin on the head appears smooth in comparison to

the wrinkly, corrugated appearance of the rest of the body.

The dorsal fin is more of a hump than a fin, and is set well

back on the body. Behind it, smaller knuckle-like humps reach

back to the tail flukes. Unlike the humpback whale, with which it

may be confused from a distance, the sperm whale has broad tail

flukes, with a straight edge and uniform colour. Sperm whales

also lack the long, white flippers of the humpback whale.

Individuals observed 30 nautical miles due east of Fujairah were

positioned directly above the edge of the continental shelf, where

the water depth suddenly changes from less than 600 metres to

well over 1,000 metres. This is ideal habitat for feeding sperm

whales, which may remain submerged for over an hour and can

dive to a depth of 3,000 metres (over 10,000 feet) in pursuit of

giant squid and other prey by use of a sophisticated sonar system.

Note: In a separate family to the sperm whale are two smaller relatives,
namely the dwarf sperm whale Kogia sima and the pygmy sperm whale
K. breviceps of the family Kogiidae. Photographic evidence of a stranded
individual at Bidiya, Fujairah, in October 2000, suggests that this genus
may occur off the East Coast of the UAE, although specific identification
has yet to be confirmed (Aspinall, pers. comm.). K. sima is known from
neighbouring Omani waters to the south.
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A distinct yellow patch in front of the saddle and grey patch

behind create the hourglass effect. No other dolphin in the UAE has

this colour pattern. A closer view will show a narrow dark stripe

running from the flipper to the beak. Often active, long-beaked

common dolphins may bow-ride and leap out of the water, or

‘porpoise’.

This species is relatively poorly known in the UAE, and confirmed

live sightings have yet to be recorded, though it is undoubtedly

occasionally seen. It may occur in large groups in deep water off

the East Coast and is commonly known in such habitat in other

parts of the Gulf of Oman. The long-beaked common dolphin’s

presence in UAE waters is documented from numerous skeletal

remains discovered in western and eastern Abu Dhabi, where it

is probably resident. Other resident populations are known to the

north-west in Saudi Arabia’s Jubail Marine Sanctuary.

FALSE KILLER WHALE  

Pseudorca crassidens (Family Delphinidae)

False killer whales have been estimated to reach a length of 6

metres in the UAE. The name comes from the large, conical teeth

which resemble closely those of the killer whale. Beyond this,

there is little obvious similarity. Although slightly paler underneath,

the false killer whale’s long, slender body is basically all black.

The head is blunt and slightly bulbous. Close inspection may reveal

lighter coloured patches around the eye and mouth. The dorsal

fin is small for the size of the body, rounded, and curves gently

backwards. The small flippers are sharply curved, as if jointed by

an elbow. This species is inquisitive and gregarious, occurring in

pods of 10 to 100 or more in the UAE. Their natural curiosity

causes them to approach boats closely.

This species generally lives in deep water and is apparently

relatively common off the East Coast. However, it will enter shallow

waters at times, as evidenced by skeletal remains found on island

beaches in western Abu Dhabi. 

False killer whales may be mistaken for

the short-finned pilot whale Globicephala

macrorhynchus, which occurs widely in tropical

latitudes. Although not recorded in the UAE, the latter

may occur in deeper water off the East Coast.

KILLER WHALE  

Orcinus orca (Family Delphinidae)

Biggest and most powerful of the dolphins, an adult killer whale is

unmistakable, in particular the male, with its huge, triangular dorsal

fin, sometimes 1.5 metres or more high. In parts of the world this

animal may reach 10 metres in length, and weigh up to 8 tonnes.

The black and white colouration is striking and diagnostic. The

throat, chest and belly are white with patches extending onto the

flanks at the rear. There is also a distinctive white, oval patch just

above the eyes on the large tapered head. A creamy-grey saddle

behind the dorsal fin varies in shape and size. The flippers of both

sexes are large and paddle-shaped. They tend to travel in close-

knit family pods, numbering as many as 30. 

Killer whales live in the open ocean and are likely to be found

off the East Coast of the UAE. However, they also enter shallower

water and there are confirmed sightings near Mubarraz, west of

Abu Dhabi (March 2000) and off Jebel Ali (November 2000). Prey

in the UAE may include other cetaceans as well as turtles, seabirds

and cold-blooded species such as fish and squid. 

RISSO’S DOLPHIN

Grampus griseus (Family Delphinidae)

A large dolphin, up to 4 metres in length, the Risso’s dolphin lacks a

clear beak, and has a stocky, blunt head. The body is robust

anteriorly but tapers off from the dorsal fin to tail, giving the

dolphin an almost tadpole-like appearance. Its conspicuous

markings and colour pattern include mottling and white patches and

stripes on a dark grey body. Clear white, linear

scars criss-cross almost the entire

body of larger animals –

the result of social

interactions.
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Killer whale
Orcinus orca

Risso’s dolphin Grampus griseus



The waters of the UAE form part of the Indian Ocean Sanctuary

for whales and are of extreme importance to this group of

marine mammals. Despite the paucity of scientific data, marine

mammals have featured in the lives of local fishermen for

centuries. Fishermen’s stories about baleen whales not only show

respect for them but also include an element of fear and mystery.

The jaw bones of beached whales are collected and kept as a

symbol of good fortune and prosperity. On some offshore islands,

whale bones are erected to form the arches of doorways or are

hoisted into the air and secured to a wooden framework where

they are clearly visible from both land and sea. However, as

elsewhere, the cetaceans and dugongs of the UAE are under threat.

Although dugongs are protected by law, cetacean and dugong

deaths continue to occur as a by-catch of commercial fishing.

Most at risk are species such as the bottlenose dolphins, the Indo-

Pacific humpback dolphin and the finless porpoise, as well as the

dugong, due to their preference for shallow, coastal water where

most fishing activity takes place. Moreover, the dugong, in

particular, has a very low and slow rate of reproduction and is thus

unable to recover rapidly, if at all, from over-harvesting or from

large-scale mortality incidents resulting from man-made or natural

disasters. In spite of this, Preen (2004) recorded no apparent

decline in the population of dugongs during repeat aerial surveys

in western Abu Dhabi waters between 1986 and 1999, and yet a

decline of over 70 per cent was detected for the small cetacean

population in the same area. The explanation for this may relate

to a decline in dolphin prey species over the past three decades. 

Other threats include propeller strikes, pollution from oil, heavy

metals and polychlorinated biphenyls (PCBs), noise pollution from

shipping and other offshore sound sources, and coastal and offshore

development. Such development alters the habitat of marine

mammals and may often decrease the availability of food and prey

species. In many cases the animals simply move away, but this is

not always possible. Alternative habitats nearby may also have been

changed, for example by new patterns of erosion and siltation

created by development or may already be used for other purposes.

The behaviour of coastal marine mammals, many of which have

specific ‘home ranges’, may further restrict where they can go. 

The UAE is committed to the conservation of marine mammals

and their environment. Detailed scientific study, initiation of

comprehensive management procedures, including the use of

protected areas and enforcement of fisheries regulations, and also

adequate response plans to both acute and chronic pollution, as well

as cooperation with international conservation organisations, will

help to ensure the survival of the UAE’s unique marine mammal

fauna for the benefit of both present and future generations.

Robert Baldwin
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Besides the cetaceans, the only other marine mammal that lives

in the waters of the UAE is the dugong Dugong dugon. Dugongs are

placed in a distinct order, the Sirenia, shared with the manatees,

or sea cows, of the Americas. In the UAE, archaeological studies

indicate that the species has been exploited by man for over

7,000 years. The rich and extensive seagrass beds in UAE waters

form habitat that has been identified as the most important for

dugongs in the Arabian Gulf, which hosts the world’s second

largest population of this species, thought to number at least 5,000. 

DUGONG 

Dugong dugon (Family Dugongidae)

Dugongs in the UAE may reach up to 3 metres in length and weigh

almost 500 kilograms. They have a thick layer of fat, giving them a

bulky appearance, small paddle-like flippers positioned far forward

on the body and a broad, flattened, powerful tail resembling the

tail of small whale. The ochre brown skin appears smooth but is,

in fact, rough and covered in pits from which grow short, thick

hairs. At the front end of the large head are two nostrils borne on

a muscular fleshy lip that, when tensed, curls upwards to aid

breathing at the surface. The mouth is surrounded by fleshy lobes

and thick, bristly hairs, presumably sensory. Males, considerably

larger than females, have ivory tusks believed to be used in

fighting during male-male rivalry and for uprooting seagrasses.

The small eyes are positioned on either side of the head and

often go unnoticed. Locally, dugongs are known as arous al-bahr

(‘bride of the sea’) or baghr al-bahr, the ‘sea-cow’. They are

believed to have given rise to the myth of the mermaid. The dugong

is the world’s only herbivorous marine mammal, feeding almost

exclusively on seagrasses. 

In the UAE, dugongs today mostly inhabit the shallow waters

around the islands of Abu al-Abyadh, Marawah and Bu Tinah to

the west of Abu Dhabi, their range extending further west to the

border of Qatar and beyond. There are several records to the

north-east of Abu Dhabi as far as Jebel Ali, Umm al-Qaiwain and

even Ra’s al-Khaimah, with archaeological evidence from the Late

Stone Age (Arabian Neolithic) period suggesting that they were

formerly numerous in the Umm al-Qaiwain area. There are no

confirmed records in the Gulf of Oman.

The majority of the UAE population is found within the Marawah

Marine Protected Area (MPA), a reserve formally gazetted in early

2002 to cover the islands of Bazm al-Gharbi, Liffiyah, Marawah,

Junana, Mubarraz and Bu Tinah and the surrounding marine areas,

which contain extensive seagrass beds. The MPA was subsequently

extended to include the island of Abu al-Abyadh and adjacent

inshore waters and now covers 5,561 square kilometres. 
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Table 4. Birds from the Baynunah Formation

B S GU BJ H JD Q R K TH
Aves

Struthionidae
Struthio sp. • • • • • • • • • •

Ardeidae
Egretta aff. alba •

Locality abbreviations: B, Jebel Barakah; S, Shuwaihat; GU, Al Ghuddah; BJ, bin Jawabi; H, Hamra; JD, Jebel Dhanna; Q, Ra’s al-Qa’la; R, Ra’s Dubay’ah; K, Kihal; TH,
Thumayriyah;

Table 5. Small mammals (insectivore and rodents) from the Baynunah Formation

S K M
Insectivora

Soricidae
gen. et sp. indet. •

Rodentia
Thryonomyidae

gen. et sp. indet •
Gerbillidae

Gerbillinae
Abudhabia baynunensis • •

Myocricetodontinae
Myocricetodon sp. nov. •

Muridae
Murinae

Parapelomys cf. charkhensis • •
Dendromurinae

Dendromus aff. melanotus •
Dendromus sp. •

Dipodidae
Zapodinae

gen. et.sp. indet. •
Locality abbreviations: S, Shuwaihat; K, Kihal; M, Jebel Mimiyah (Al Mirfa);

Table 6. Mammals from the Baynunah Formation (see also tables 5 and 1)

B S H JD R K TH A Y M
Primates

Cercopithecidae
gen. et sp. indet. •

Carnivora
Mustelidae

Plesiogulo praecocidens •
Hyaenidae

gen. et sp. indet. (very large) •
gen. et sp. indet. (medium-sized) •

Felidae
Machairodontinae

gen. et sp. indet. • •
Proboscidea

Deinotheriidae
gen. et sp. indet. •

Elephantidae
Stegotetrabelodon syrticus • • • • •
Stegotetrabelodon sp. indet. • • • • • • •

Family indet.
gen. et sp. indet. (possibly “Mastodon”)
grandincisivus •

Perissodactyla
Equidae

Hipparion abudhabiense • • • • •
Hipparion sp. • • • • •
“Hipparion” indet. • • • • • • • • • •

Rhinocerotidae
gen. et sp. indet. •

Artiodactyla
Suidae

Propotamochoerus hysudricus • • • •
Nyanzachoerus syrticus • • • •

Locality abbreviations: B, Jebel Barakah; S, Shuwaihat; H, Hamra; JD, Jebel Dhanna; R, Ra’s Dubay’ah; K, Kihal; TH, Thumayriyah; A, Ra’s al-Aysh; Y, Harmiyah; 
M, Jebel Mimiyah (Al Mirfa). 
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Table 1.  Mammals from the Baynunah Formation (see also tables 5 and 6)

B S H JD Q R K TH A Y M MQ T
Artiodactyla

Hippopotamidae
Hexaprotodon aff. sahabiensis • • • • • • • • •

Giraffidae
?Palaeotragus sp. • •
?Bramatherium sp. • •
gen. et sp. indet. • • • •

Bovidae
gen. et sp. indet. • •

Boselaphini
Tragoportax cyrenaicus • • • • • • • •
Pachyportax latidens • • •

Antilopini
Prostrepsiceros aff. libycus • • • • • •
Prostrepsiceros aff. vinayaki • • • • • •
Gazella aff. lydekkeri • •

Locality abbreviations: B, Jebel Barakah; S, Shuwaihat; H, Hamra; JD, Jebel Dhanna; Q, Ra’s al-Qa’la; R, Ra’s Dubay’ah; K, Kihal; TH, Thumayriyah; A, Ra’s al-Aysh; 

Y, Harmiyah; M, Jebel Mimiyah (Al Mirfa); MQ, Mirfa Quarry; T, Tarif.

Table 2.  Plants and invertebrates from the Baynunah Formation

B S BJ H JD G Q
Plantae

Algae gen. et. sp. indet. •
Leguminosae

?Acacia sp. • • • •
Invertebrata
Mollusca

Gastropoda
Buliminidae

?Subzebrinus or ?Pseudonapaeus •
Bivalvia

Mutelidae
Mutela (?subgen. nov. aff. Chelidmopsis) sp • •

Unionidae
Leguminaia (Leguminaia) sp. • • • •

Crustacea
Ostracoda

Cytherideidae
Cyprideis sp. •

Locality abbreviations: B, Jebel Barakah; S, Shuwaihat; BJ, bin Jawabi; H, Hamra; JD, Jebel Dhanna; G, Ghayathi; Q, Ra’s al-Qa’la

Table 3.  Fish, turtles, and crocodiles from the Baynunah Formation
B S BJ H JD Q R K TH Y M MQ

Pisces
Siluriformes

Clariidae
Clarias sp. • • • • • • •

Bagridae
Bagrus shuwaiensis • • • • • • •

Cypriniformes
Cyprinidae

Barbus sp. •
Reptilia

Chelonia
Trionychidae

Trionyx s.l. sp. • • • • • • •
Testudinidae

cf. Mauremys sp. • • • • • • •
Geochelone (Centrochelys) aff. sulcata • • • •

Crocodilia: gen. et. sp. indet. • • • • • • • • • • •
Crocodylidae

Crocodylus cf. niloticus •
Crocodylus sp. indet. • •

Gavialidae
?Ikanogavialis •
gen. et sp. indet. •

Locality abbreviations: B, Jebel Barakah; S, Shuwaihat; BJ, bin Jawabi; H, Hamra; JD, Jebel Dhanna; Q, Ra’s al-Qa’la; R, Ra’s Dubay’ah; K, Kihal; TH, Thumayriyah; 
Y, Harmiyah; M, Jebel Mimiyah (Al Mirfa); MQ, Mirfa Quarry;
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Salsola cyclophylla Baker
Salsola drummondii Ulbr.
Salsola imbricata Forssk.
Salsola rubescens Franch.
Salsola schweinfurthii Solms-Laub.
Salsola tetrandra Forssk.
Seidlitzia rosmarinus Ehrenb. ex Bunge
Suaeda aegyptiaca (Hassel.) Zoh.
Suaeda maritima (L.) Dum.
Suaeda vermiculata Forssk. ex J.F. Gmel.

Cistaceae

Helianthemum kahiricum Delile
Helianthemum lippii (L.) Dum. Cours.
Helianthemum salicifolium (L.) Mill. 

Convolvulaceae

Convolvulus acanthocladus Boiss.
Convolvulus arvensis L.
Convolvulus cephalopodus Boiss.
Convolvulus glomeratus Choisy
Convolvulus pilosellifolius Desr.
Convolvulus prostratus Forssk.
Convolvulus virgatus Boiss.
Cressa cretica L.
Cuscuta planiflora Ten.
Ipomoea aquatica Forssk.

Ipomoea obscura (L.) Ker Gawl
Ipomoea pestigridis L.
Ipomoea pes-capre (L.)
Ipomoea sindica Stapf.

Crassulaceae

Sedum hispanicum L.
Umbilicus horizontalis DC.var. intermedius

D.F.Chamb. 

Cucurbitaceae

Citrullus colocynthis (L.) Schrad.
Corallocarpus schimperi (Naud.) Hook.f. 
Cucumis prophetarum L.
Luffa cf.acutangula (L.) Roxb. 

Cynomoriaceae

Cynomorium coccineum L.

Cyperaceae

Bolboschoenus maritimus (L.) Palla 

Cladium mariscus (L.) Pohl

Cyperus arenarius Retz.

Cyperus conglomeratus Rottb.

Cyperus laevigatus L.

Cyperus rotundus L.

Cyperus rubicundus Vahl

Cyperus tanganyicanus (Kuekenthal)

K.A.Lye 

Eleocharis geniculata (L.) Roem. & Schult.

Fimbristylis ferruginea L. 

Fimbristylis bisumbellata (Forssk.) Buban 

Fimbristylis cymosa R. Br. 

Fimbristylis dichotoma (L.) Vahl

Schoenus nigricans L. 

Dipsacaceae

Scabiosa olivieri Coult. 

Euphorbiaceae

Andrachne aspera Spreng. 
Andrachne telephioides L.

Chrozophora oblongifolia (Delile) Spreng.

Chrozophora plicata (Vahl) Spreng. 

Chrozophora sabulosa Kar. & Kir. 

Chrozophora tinctoria (L.) Raf. 

Chrozophora verbascifolia (Willd) A. Juss.

(Recorded from RAK)

Dalechampia scandens L. 

Euphorbia arabica T. Anderson 

Euphorbia falcata L.

Euphorbia granulata Forssk.

Euphorbia helioscopia L.

Euphorbia heterophylla L.

Euphorbia hirta L.

Euphorbia inaequilatera Sond. 

Euphorbia indica Lam.

Euphorbia larica Boiss.

Euphorbia peplus L.

Euphorbia prostrata Ait.

Euphorbia serpens Kunth

Phyllanthus madaraspatensis L.

Phyllanthus rotundifolius Willd.

Ricinus communis L.

Fabaceae

Alhagi graecorum Boiss.

Argyrolobium roseum (Cam.) Jaub. 

& Spach.

Alysicarpus heterophyllus(Baker) Jafir & Ali

Astragalus annularis Forssk.

Astragalus biabanensis Sirj.& Rech.f. 

Astragalus corrugatus Bertol. 

Astragalus eremophilus Boiss.

Astragalus fasciculiformis Boiss.

Astragalus hamosus L.

Astragalus hauarensis Boiss.

Astragalus schimperi Boiss.

Astragalus cf. squarrosus Bunge 

Astragalus tribuloides Delile 

Astragalus vogelii (Webb) Bornm.

Crotalaria aegyptiaca Benth.

Crotalaria persica (Burm. f.) Merrill

Crotalaria retusa L. 

Hippocrepis areolata Desv.

Hippocrepis constricta Kunze

Hippocrepis multisiliquosa L. 

Indigofera arabica Burm. f.

Indigofera argentea L.

Indigofera articulata Gouan

Indigofera coerulea Roxb.

Indigofera colutea (Burm. f.) Merrill

Indigofera intricata Boiss.

Indigofera leptocarpa Hochst.& Steud. 

Indigofera oblongifolia Borssk.

Lotononis platycarpa (Viv.) Pic.-Serm.

Lotus arabicus L. 

Lotus garcinii DC.

Lotus glinoides L.

Lotus halophilus Boiss. & Spruner

Lotus sp. 

Medicago laciniata (L.) Mill. 

Medicago polymorpha L.

Melilotus albus Medik.

Melilotus indica (L.) All.

Ononis serrata Forssk.

Ononis sicula Guss

Pseudolotus makranicus (Rech.f. 

& Esfand.)Rech.f. 

Rhynchosia minima (L.) DC.

Rhynchosia schimperi Hochst. & Boiss.

Rhynchosia memnonia (Delile) DC.

Senna alexandrina Mill.

Senna italica Mill. 

Scorpiurus muricatus L. 

Taverniera glabra Boiss.

Taverniera lappacea (Forssk.) DC.

Taverniera spartea (Burm. f.) DC.

Tephrosia apollinea (Delile) DC.

Tephrosia haussknechtii Bornm.

Tephrosia nubica (Boiss.) Baker

Tephrosia uniflora Pers.

Trifolium alexandrinum L. 

Trifolium resupinatum L.

Trigonella hamosa L.

Trigonella stellata Forssk. 

Vicia sativa L. 

Frankeniaceae

Frankenia pulverulenta L.

Fumariaceae

Fumaria parviflora Lam.

Gentianaceae

Centaurium pulchellum (Swartz) Druce

Enicostema axillare (Lam.) A Rayad

Geraniaceae

Erodium cicutarium (L.) L’Her ex Aiton

Erodium laciniatum (Cav.) Willd.

Erodium malacoides (L.) L’Hér.

Erodium neuradifolium Delile

Geranium mascatense Boiss.

Monsonia heliotropioides (Cav.) Boiss.

Monsonia nivea (Decne.) Webb

Hydrocharitaceae

Halophila ovalis (R.Br.) Hooker 

Halophila stipulacea (Forssk.) Aschers

Juncaceae

Juncus rigidus Desf.

Juncus socotranus Buch. 

Lamiaceae

Lavandula subnuda Benth. 

Leucas inflata Benth.

Ocimum forsskaolii Benth.

Salvia aegyptiaca L.

Salvia macilenta Boiss.

Salvia macrosiphon Boiss.

Salvia spinosa L.

Satureja imbricata (Forssk.) Briq.

Teucrium stocksianum Boiss.

Liliaceae

Aloe vera L.

Asparagus falcatus L.

Dipcadi biflorum Ghaz.

Dipcadi erythraeum Webb & Berth. 

Lythraceae

Lawsonia inermis L.

Orchiadaceae

Epipactis veratrifolia Boiss. & Hohen. 

Malphigiaceae

Acridocarpus orientalis A. Juss.

Malvaceae

Abutilon fruticosum Guill. & Perr. 

Abutilon pannosum (Forst. f.) Schlecht.

Hibiscus micranthus L.

Malva parviflora L.

Pavonia arabica Hochst.ex Steud. 

Sida urens L. 

Menispermeaceae

Cocculus hirsutus (L.) Diels 

Cocculus pendulus (J.R. & G.Forst.) Diels

Mimosaceae

Acacia ehrenbergiana Hayne

Acacia nilotica (L.) Willd. ex Delile

Acacia tortilis (Forssk.) Hayne

Prosopis cineraria (L.) Druce

Prosopis farcta (Banks & Sol.) Mac.

Prosopis juliflora (Sw.) DC.

Molluginaceae

Gisekia pharnaceoides L. 

Limeum arabicum Friedr.

Limeum obovatum Vicary 

Moraceae

Ficus cordata Thunb.ssp.salicifolia (Vahl)

C.C.Berg

Ficus johannis Boiss. ssp. johannis

Moringaceae

Moringa peregrina (Forssk.) Fiori

Neuradaceae

Neurada procumbens L.

Nyctaginaceae

Boerhavia diffusa L. 

Boerhavia elegans Choisy

Commicarpus boissieri (Heimerl) Cufod.  

Commicarpus helenae ( Schult.) Meikle 

Commicarpus stenocarpus (Chiov.) Cufod. 

Oleaceae

Olea europaea L. ssp.cuspidata (Wall. ex

G. Don) Ciferri

Orobanchaceae

Cistanche tubulosa (Schenk) Wight

Orobanche cernua Loefl. 

Orobanche sp. 

Oxalidaceae

Oxalis corniculata L.

Papaveraceae

Papaver dubium L. 

Roemeria hybrida (L.) DC.

Plantaginaceae

Plantago afra L. 

Plantago amplexicaulis Cav.

Plantago boissieri Hausskn. & Bornm.

Plantago ciliata Desf.

Plantago ovata Forssk.

Plantago stocksii Boiss.ex Decne.
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Compiled by Gary Brown & Sabitha Sakkir.
This provisional checklist of the flora of
the UAE contains 613 species from 81
different families. Further studies may
reveal additional species to those named
here. Records of some species may, in a
few instances, have been inadvertently
admitted from Oman, particularly from
higher up in the mountains when, strictly
speaking, they remain to be found within
UAE territory.  

Pteridophyta
Adiantaceae
Adiantum capillus-veneris L. 
Cheilanthes pteridioides (Reichard) C. Chr.
Onychium divaricatum(Poir.) Alston

Ophioglossaceae
Ophioglossum polyphyllum A. Braun 

Gymnospermae
Ephedraceae
Ephedra foliata Boiss. ex C.A. Mey. 

Angiospermae
Acanthaceae
Blepharis ciliaris (L.) B.L. Burtt
Justicia heterocarpa T.Anderson 
Peristrophe paniculata (Forssk.) Brummit

Aizoaceae
Aizoon canariense L.
Mesembryanthemum nodiflorum L.
Sesuvium portulacastrum L.
Sesuvium sesuvioides (Fenzl) Verde 
Sesuvium verrucosum Raf.
Trianthema portulacastrum L. 
Zaleya pentandra (L.) C. Jeffrey

Amaranthaceae
Achyranthes aspera L.
Aerva javanica (Burm. f.) Juss. ex Schul.
Alternanthera pungens Kunth
Amaranthus albus L.
Amaranthus graecizans L.
Amaranthus hybridus L.
Amaranthus spinosus L.
Amaranthus viridis L.
Digera muricata (L.) Mast.
Pupalia lappacea (L.) Juss. 

Apiaceae
Ammi majus L.
Anethum graveolens L.
Daucus duriena Lange
Daucus subsessilis Boiss 
Ducrosia anethifolia (DC.) Boiss.
Pimpinella eriocarpa Banks & Sol. 
Pimpinella puberula (DC.) Boiss.
Pimpinella schweinfurthii Aschers.
Pycnocycla caespitosa Boiss. & Hausskn. 

Apocynaceae
Nerium oleander L.
Rhazya stricta Decne.

Arecaceae
Nanorrhops ritchieana (Griffith) Aitch.
Phoenix dactylifera L.

Aristolochiaceae
Aristolochia bracteolata Lam.

Asclepiadaceae
Calotropis procera (Aiton) W.T. Aiton
Caralluma arabica N.E. Br.
Caralluma flava N.E.Br. 
Glossonema varians (Stocks) J.D. Hook.
Leptadenia pyrotechnica (Forssk.) Decne.
Pentatropis nivalis (J.F. Gmel.)
Pergularia tomentosa L.
Periploca aphylla Decne.

Asphodeaceae
Asphodelus tenuifolius Cav. 

Asteraceae
Amberboa lippi (L.) DC.
Anvillea garcinii (Burm. f.) DC.
Asteriscus hierochunticus (Michon) Wik.
Atractylis cancellata L.
Atractylis carduus (Forssk.) C. Chr.
Calendula arvensis L. 
Carthamus oxycanthus M. Bieb.
Carthamus tinctorius L.
Centaurea pseudosinaica Czerep.
Cichorium intybus L.
Conyza bonariensis (L.) Cronq.
Dicoma schimperi (DC.) Baill. ex O.

Hoffm.
Doellia bovei (DC.) Anderb.
Echinops sp. 
Eclipta prostrata (L) L. 
Filago desertorum Pomel
Flaveria trinervia (Spreng.) Mohr
Gymnarrhena micrantha Desf.
Helichrysum glumaceum DC.
Helichrysum makranicum (Rech. f. &

Esfand.) Rech. f. 
Ifloga spicata (Forssk.) Sch. Bip. 
Iphiona aucheri (Boiss.) A. Anders
Iphiona horrida Boiss.
Iphiona scabra Decne.
Koelpinia linearis Pall.
Lactuca dissecta D.Don
Launaea capitata (Spreng.) Dandy
Launaea massauensis (Fresen.) Sch.Bip ex

Kuntze
Launaea mucronata (Forssk.) Muschl.
Launaea nudicaulis (L.) Hook. f.
Launaea procumbens (Roxb.) Ram. & Raj.
Launaea spinosa (Forssk.) Sch. Bip.
Pentanema divaricatum  Cass. 
Phagnalon schweinfurthii Sch.Bip. Ex

Schweinf. 
Phagnalon viridifolium Decne.
Pluchea dioscoridis (L.) DC.
Pluchea ovalis (Pers.) DC.
Pseudognaphalium luteoalbum (L.) H. & B.
Pulicaria arabica (L.) Cass. 
Pulicaria edmondsonii Gamal-Eldin
Pulicaria glutinosa Jaub. & Spach
Pulicaria undulata (L.) C.A. Meyer 
Reichardia tingitana (L.) Roth
Rhanterium epapposum Oliv.
Scorzonera tortuosissima Boiss.
Senecio flavus (Decne.) Sch. Bip.

Senecio glaucus L. ssp. coronopifolius
C.Alex.

Sonchus oleraceus L.
Sonchus tenerrimus L. 
Urospermum picroides (L.) F.W. Schmidt
Vernonia arabica F.G. Davies
Vernonia cinerea (L.) Less. 
Zoegea purpurea Fresen. 

Avicenniaceae
Avicennia marina (Forssk.) Vierh.

Bignoniaceae
Tecomella undulata (Roxb.) Seem 

Boraginaceae
Anchusa aegyptiaca (L.) DC. 
Anchusa hispida Forssk. 
Arnebia hispidissima (Lehm.) DC.
Buglossoides tenuiflora (L.f.) I.M. Johnst. 
Cordia sinensis Lam.
Echiochilon jugatum I.M. Johnst.
Echiochilon persicum (Burm. f.) I.M.

Johnst.
Echiochilon thesigeri I.M. Johnst.
Ehretia obtusifolia Hochst.ex DC. 
Heliotropium bacciferum Forssk.
Heliotropium calcareum Stocks.
Heliotropium curassavicum L.
Heliotropium digynum (Forssk.) 
Heliotropium lasiocarpum Fisch. & Mey.
Heliotropium rariflorum Stocks.
Heliotropium strigosum (Forssk.) 
Lappula spinocarpos ( Forssk.) Asch. ex

Kuntze 
Moltkiopsis ciliata (Forssk.) I.M. Johnst.
Ogastemma pusillum (Coss.& Dur. ex

Bon.&Bara.) Brum.
Paracaryum intermedium (Fresen.) Lipsky
Trichosdesma enetotrichum R.R. Mill

Brassicaceae
Anastatica hierochuntica L.
Brassica tournefortii Gouan
Capsella bursa-pastoris (L.) Medik.
Cardaria draba (L.) Desv.
Coronopus didymus (L.) Sm.
Diplotaxis harra (Forssk.) Boiss.
Eremobium aegyptiacum (Spreng.) Boiss.
Eruca sativa Mill.
Erucaria crassifolia (Forssk.)
Erucaria hispanica (L.) Druce 
Farsetia aegyptia Turra
Farsetia heliophila Bge.ex Coss. 
Farsetia linearis Decne. ex Boiss.
Farsetia longisiliqua Decne.
Farsetia stylosa R. Br.
Malcomia africana (L.) R. Br.
Morettia canescens Boiss. 
Morettia parviflora Boiss.
Notoceras bicorne (Aiton) Amo 
Physorrhynchus chamaerapistrum Boiss.
Rorippa palustris (L.) Besser
Savignya parviflora (Delile) Webb
Schimpera arabica Hochst.& Steud. 
Sinapis arvensis L. 
Sisymbrium erysimoides Desf.
Sisymbrium irio L. 

Sisymbrium orientale L.
Sisymbrium officinale (L.)
Zilla spinosa (L.) Prantl

Capparaceae
Capparis cartilaginea Decne.
Capparis spinosa L.
Cleome amblyocarpa Barr. & Murb.
Cleome austroarabica D.F.C. & Lam. ssp.

muscatensis D.F.C. & Lam.
Cleome brachycarpa Vahl ex DC.
Cleome gynandra L.
Cleome noeana Boiss.
Cleome rupicola Vicary
Cleome scaposa DC. 
Dipterygium glaucum Decne.
Maerua crassifolia Forssk. 

Caryophyllaceae
Cometes surattensis L.
Dianthus crinitus Sm. 
Dianthus cyri Fisch. & C.A. Mey.
Gymnocarpos decandrus Forssk.
Gypsophila bellidifolia Boiss.
Herniaria hemistemon J. Gay
Herniaria hirsuta L.
Paronychia arabica (L.) DC.
Polycarpaea repens (Forssk.) Asch. & Sch.
Polycarpaea robbairea (Kuntze) Greuter &

Burdet 
Polycarpaea spicata Wight ex Arn.
Polycarpon tetraphyllum (L.) L.
Sclerocephalus arabicus Boiss.
Silene apetala Willd. 
Silene arenosa C. Koch
Silene austro-iranica Rech.f. &Esfand. 
Silene villosa Forssk.
Spergula fallax (Lowe) E.H.L. Krause
Spergularia bocconii (Scheele) Asch.

&Graebn.
Spergularia diandra (Guss.) Boiss. 
Spergularia marina (L.) Bessler
Sphaerocoma aucheri Boiss.
Stellaria media (L.) Vill. 

Chenopodiaceae
Agriophyllum minus Fisch. & C.A. Mey.
Anabasis setifera Moq.
Arthrocnemum macrostachyum (Moric.) K.

Koch
Atriplex leucoclada Boiss.
Bassia muricata (L.) Asch.
Beta vulgaris L.
Bienertia cycloptera Bunge ex Boiss.
Chenopodium album L.
Chenopodium murale L.
Cornulaca arabica Botsch. 
Cornulaca aucheri Moq.
Cornulaca monacantha Delile
Halocnemum strobilaceum (Pall.) M. Bieb.
Halopeplis perfoliata (Forssk.) Bun ex As.
Halothamnus bottae Jaub. & Spach
Haloxylon persicum Bunge
Haloxylon salicornicum (Mo.) Bun. 

ex Boiss.
Salicornia europaea L.
Salsola arabica Botsch. 
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MARINE PLANTS
MICROALGAE
Phylum Cyanophyta (Blue-green Algae)
By David M. John
The Cyanophyta are more closely related
to bacteria than to all other algal groups
and are commonly referred to as the
Cyanobacteria. Colour varies from green
to blue-green to almost black or red
depending on the relative proportions of
the pigments phycocyanin, phycoerythrin
and chlorophyll.

Calothrix confervicola C. Agardh ex Bornet
et Flahault (= Calothrix crustacea
Schousboe et Thuret) 

Chroococcus membraninus (Meneghini)
Nägeli (= Anacystis aeruginosa
(Zanardini) Drouet et Daily)

Chroococcus uvarius A. Braun (= Anacystis
montana (Lightfoot) Drouet et Daily)

Lyngbya aestuarii Lyngbye ex Gomont 
(= Microcoleus lyngbyaceus (Kützing)
Crouan)

Lyngbya ceylanica Wille
Lyngbya spp.
Oscillatoria nigro-viridis Thwaites ex

Gomont (= Porphyrosiphon notarisii
(Meneghini) Kützing)

Oscilatoria princeps Vaucher ex Gomont 
Oscillatoria sp.
Phormidium jenkelianum G. Schmid 

(= Schizothrix calcicola (C. Agardh)
Gomont)

Schizothrix calcicola (C. Agardh) Gomont
Scytonema hofmannii C.Agardh 

Phylum Bacillariophyta (Diatoms)
By Geraldine Reid & David M. Williams
Microscopic, characteristically having
silica-walled pillbox- or datebox-shaped
cells divided into two parts, each half
known as a ‘valve’. Brown in colour due to
the presence of chlorophyll c masking the
more usual green colour of photosynthetic
organisms, derived from chlorophyll b.
Free-living or attached directly to surfaces,
sometimes by simple or branched stalks;
occasionally cells arranged in series
enclosed within a sheath. Sometimes
occur in sufficiently large numbers to form
brownish covering on sand, hard surfaces
and on seaweeds. The only samples of
living diatoms from Abu Dhabi were
collected in November 2000 by SCUBA-
divers. Many specimens examined will
be new to science (see below), with
roughly 20-25% of the total flora as yet
undescribed. So far two new species
belonging to the genus Climaconeis have
been described (Reid & Williams, 2002).

Achnanthes angustata Greville
Achnanthes bigibba Heiden et Kolbe
Achnanthes brevipes C.A. Agardh
Achnanthes parvula Kützing
Achnanthes one undetermined species 
Actinocyclus Ehrenberg an undetermined

species
Amphora arenaria Donkin
Amphora coffeaeformis (C.A. Agardh)

Kützing
Amphora exigua W. Gregory
Amphora granulata W. Gregory
Amphora laevissima W. Gregory

Amphora proteus W. Gregory
Amphora rhombica Kitton
Amphora three species new to science
Asteromphalus flabellatus (Brébisson)

Greville
Aulacodiscus argus (Ehrenberg) A. Schmidt
Bacillaria socialis (W. Gregory) Ralfs
Bacteriastrum delicatulum Cleve
Bacteriastrum hyalinum Lauder
Berkeleya sp.
Campylodiscus Ehrenberg undetermined

species.
Chaetoceros brevis Schütt
Climaconeis coxii G. Reid et D.M. Williams

(Reid & Williams, 2002)
Chaetoceros decipiens Cleve
Climaconeis ghurbensis G. Reid et D.M.

Williams (Reid & Williams, 2002)
Cocconeis dirupta W. Gregory
Cocconeis distans A. Schmidt
Cocconeis scutellum Ehrenberg
Cyclotella striata (Kützing) Grunow
Cylindrotheca closterium (Ehrenberg)

Reimann et Lewin
Diploneis crabro (Ehrenberg) Ehrenberg
Diploneis incurvata (W. Gregory) Cleve
Donkinia angustum (Donkin) Ralfs
Entomoneis Ehrenberg undetermined

species
Eunotogramma laevis Grunow
Eunotogramma marinum (Smith) H. et M.

Peragallo
Fragilaria Lyngbye undetermined species
Grammatophora Ehrenberg undetermined

species
Gyrosigma diminutum Grunow
Gyrosigma Hassall species new to science
Hantzschia Grunow undetermined species
Hantzschia virgata (Roper) Grunow
Hantzschia undetermined species
Haslea crucigera (W. Smith) Simonsen
Hyalosynedra D.M. Williams et Round

species new to science
Licmophora communis (Heiberg) Grunow
Licmophora debilis (Kützing) Grunow
Licmophora remulus Grunow
Licmophora C.A. Agardh species new to

science
Lyrella Karayeva three undetermined

species
Mastogloia Thwaites two undetermined

species
Navicula bipustulata A. Mann
Navicula Bory an undetermined species
Nitzschia behrei Hustedt
Nitzschia closterium Ehrenberg
Nitzschia didyma Hustedt
Nitzschia elegantula Grunow in Van Heurck
Nitzschia fusiformis Grunow
Nitzschia lorenziana Grunow
Nitzschia marginulata Grunow
Nitzschia microcephala Grunow
Nitzschia miserabilis Cholnoky
Nitzschia sigma (Kützing) W. Smith
Nitzschia sigmaformis Hustedt
Nitzschia Hassall five undetermined species
Odontella sinensis (Greville) Grunow
Opephora Petit an undetermined species
Pinnularia yarrensis (Grunow) Jurilj
Pinnularia Ehrenberg an undetermined

species

Plagiotropis Pfitzer two undetermined
species

Pleurosigma indicum Simonsen
Pleurosigma W. Smith three species new

to science
Psammodictyon panduriforme (W. Gregory)

A. Mann
Rhabdonema minutum Kützing
Rhaphoneis amphiceros (Ehrenberg)

Ehrenberg
Rhoicosphenia Grunow undetermined

species
Rhopalodia Müller undetermined species
Scoliotropis Cleve undetermined species
Striatella unipunctata (Lyngbye) C.A.

Agardh
Surirella brebissonii Krammer et Lange-

Bertalot
Surirella fastuosa Ehrenberg
Surirella gemma Ehrenberg
Surirella undetermined species
Synedra Ehrenberg two undetermined

species
Toxarium Bailey a species new to science

MACROALGAE (‘Seaweeds’)

Phylum Chorophyta (Green Algae) 

Acetabularia calyculus Quoy et Gaimard
Acrochaete viride (Reinke) Nielson

(=Endoderma viride (Reinke) Lagerheim)
Avrainvillea amadelpha (Montagne) A. et

E.S. Gepp
Caulerpa serularioides (S.G. Gmelin) Howe
Chaetomorpha ligusta (Kützing) Kützing

(= Chaetomorpha capillaris  (Kützing)
Børgesen)

Chaetomorpha linum (O.F. Müller) Kützing
Chaetomorpha linum f. brachyarthra

Kützing
Cladophora koeiei Børgesen
Cladophora nitellopsis Børgesen
Cladophora sericoides Børgesen
Cladophoropsis javanica (Kützing) P.C. Silva
Cladophoropsis sundanensis Reinbold
Dictyosphaeria cavernosa (Forsskål)

Børgesen
Rhizoclonium tortuosum (Dillwyn) Kützing
Ulva clathrata Roth
Ulva flexuosa Wulfen ex Roth
Ulva intestinalis Linnaeus
Ulva lactuca Linnaeus

Phylum Phaeophyta (Brown Algae)

Colpomenia sinuosa (Mertens ex Roth)
Derbes et Solier 

Cystoseira myrica (S.G. Gmelin) C. Agardh
Cystoseira trinoides (Forsskål) C. Agardh
Dictyota ciliolata Sonder ex Kützing
Dictyota dichotoma var. intricata

(C. Agardh) Greville
Dictyota friabilis Setchell
Ectocarpus siliculosus (Dillwyn) Lyngbye
Hormophysa cuneiformis (J.F. Gmelin) P.C.

Silva
Hincksia mitchelliae (Harvey) P.C. Silva
Iyengaria stellata (Børgesen) Børgesen
Lobophora variegata (Lamouroux)

Womersley
Myriactula arabica (Kützing) J. Feldmann
Padina boergesenii Allender et Kraft
Padina minor Yamada

Sargassum angustifolium C. Agardh
Sargassum binderi Sonder 
Sargassum boveanum J. Agardh
Sargassum heteromorphum J. Agardh 
Sargassum latifolium (Turner) C. Agardh
Sargassum oligocystum Montagne 

(=S. binderi Sonder)
Sphacelaria rigidula Kützing
Sphacelaria tribuloides Meneghini
Sphacelaria sp.

Phylum Rhodophyta (Red Algae)

Acanthophora spicifera (Vahl) Børgesen
Amphiroa fragilissima (Linnaeus)

Lamouroux 
Anotrichium tenue (C. Agardh) Nägeli
Asparagopsis taxifolia (Delile) Trevisan

(sexual stage)
Audouinella bahreinii Børgesen
Audouinella saviana (Meneghini) Nägeli
Audouinella sp.
Botryocladia sp. Requires further

investigation.
Callithamnion sp.
Caulacanthus ustulatum (Mertens ex Turner)

Kützing
Centroceras clavulatum (C. Agardh)

Montagne
Ceramiun cruciatum F.S. Collins et Hervey
Ceramium codii (Richards) Feldmann-

Mazoyer
Ceramium fastigatum (Wulfen ex Roth)

Harvey
Ceramium luetzelburgii Schmidt
Ceramium sp.
Champia parvula (C. Agardh) Harvey
Chondria dasyphylla (Woodward) C. Agardh
Chondrophycus papillosa (C. Agardh)

Garbary et Harper
Chondrophycus patentirameus (Montagne)

K.W. Nam
Chroodactylon ornatum (C. Agardh) Basson
Dasya baillouviana (S.G. Gmelin) Montagne
Digenia simplex (Wulfen) C. Agardh
Falkenbergia rufalonosa (Harvey) F. Schmitz

(asexual life history stage of
Asparagopsis taxifolia)

Gelidiella myriocladia (Børgesen) Feldmann
et G. Hamel

Gelidium pusillum (Stackhouse) Le Jolis
Gelidium pusillum var. pulvinatum

(C. Agardh) Feldmann
Gracilaria prox. canaliculata Harvey 
Gracilaria corticata (J. Agardh) J. Agardh?
Specimens require re-examination.

Griffithsia sp.
Small fragment only.
Erythrotrichia carnea (Dillwyn) C. Agardh
Herposiphonia secunda (C. Agardh)

Falkenberg f. tenella (C. Agardh) Wynne
Heterosiphonia crispella (C. Agardh) Wynne
Hydrolithon boreale (Foslie) Chamberlain
Hydrolithon farinosum (Lamouroux) 

D. Penrose et Chamberlain (= Fosliella
farinosa (Lamouroux) Howe)

This species and Hydrolithon improcerum
grow mainly on Sargassum spp. and
on various brown algae.

Hydrolithon improcerum (Foslie et Howe)
FoslieHydrolithon prox. rupestris
(Foslie) Penrose

Plumbaginaceae

Dyerophytum indicum (Gib. ex Wig.) Kun.
Limonium axillare (Forssk.) Kuntze
Limonium carnosum (Boiss.) O. Kuntze

Poaceae

Aeluropus lagopoides (L.) Trin.
Aeluropus littoralis (Gouan) Parl.
Aeluropus massauensis (Fers.) Matei
Aristida abnormis Chiov.
Aristida adscensionis L.
Aristida funiculata Trin. Ex.Rupr. 
Arundo donax L.
Avena barbata Patt.ex Link. ssp. barbata

Avena fatua L.
Avena sterilis Gill & Magne
Brachiaria eruciformis (Smith) Griseb. 
Brachiaria ramosa (L.) Stapf
Brachiaria reptans (L.) Gard. & C.E. Hub.
Brachypodium distachyum (L.) P. Beauv
Bromus madritensis L. 
Bromus pectinatus Thunb
Castellia tuberculosa (Moris) Bor
Cenchrus ciliaris L.
Cenchrus echinatus L.
Cenchrus pennisetiformis Hochst. & Steud.
Cenchrus setigerus Vahl.
Centropodia forsskaolii (Vahl) Cope 
Centropodia fragilis (Guin. & Sauv.) Cope
Chloris barbata Swartz
Chloris gayana Kunth.
Chloris virgata Swartz
Coelachyrum brevifolium (Benth.) Bor
Coelachyrum piercii (Benth.) Bor
Cutandia memphitica (Spreng.) Boiss.
Cymbopogon commutatus (Steud.) Stapf
Cymbopogon schoenanthus (L.) Spreng.
Cynodon dactylon (L.) Pers.
Dactyloctenium aegyptium (L.) P. Beauv.
Dactyloctenium scindicum Boiss.
Desmostachya bipinnata (L.) Stapf
Dichanthium annulatum (Forssk.) Stapf.
Dichanthium foveolatum (Delile) Roberty
Digitaria nodosa Parl.
Digitaria sanguinalis (L.) Scop.
Echinochloa colona (L.) Link
Echinochloa crus-galli (L.) P. Beauv.
Eleusine coracana (L.) Gaertner
Elionurus royleanus Nees ex A. Rich. 
Enneapogon desvauxii P. 
Enneapogon persicus Boiss. 
Enneapogon schimperianus (Hochst. & A.

Rich.)
Eragrostis aspera (Jacq.)
Eragrostis barrelieri Daveau
Eragrostis cilianensis (All.) Vign.
Eragrostis ciliaris (L.) R. Br.
Eragrostis japonica (Thunb.) Trin. 
Eragrostis papposa R. & J. Steud.
Eragrostis pilosa (L.) P. Beauv.
Eragrostis tenella (L.) P. Beauv.
Eriochloa fatmensis (Hochst.& Steud.)
Gastridium phleoides (Nees & Meyen)

C.E.Hubb.
Halopyrum mucronatum (L.) Stapf

Hordeum glaucum Steud.

Hyparrhenia hirta (L.) Stapf

Imperata cylindrica (L.) Beauv.

Lasiurus scindicus Henrard

Latipes senegalensis Kunth

Leptochloa fusca (L.)

Lolium rigidum Gaudin

Melanocenchris abyssinica (R.Br. Ex

Fresen.) Hochst.

Ochtochloa compressa (Forssk.) Hilub

Panicum antidotale Retz.

Panicum maximum Jacq.

Panicum turgidum Forssk.

Paspalum vaginatum Sw.

Pennisetum divisum (J.F. Gmel.) Henrard

Pennisetum setaceum (Forssk.) Chiov.

Pennisetum siberianum (Forssk.) Chiov. 

Phalaris minor Retz.

Phragmites australis (Cav.) Trin. ex Steud.

Poa annua L.

Polypogon monspeliensis (L.) Desf.

Rostraria cristata (L.) Tzvelev

Rostraria pumila (Desf.) Tzvelev 

Saccharum griffithii Munro ex Benth.

Saccharum ravennae (L.) Murr.

Saccharum spontaneum L. 

Schismus arabicus Nees 

Schismus barbatus (L.) Thell.

Setaria verticillata (L.) P. Beauv.

Setaria viridis (L.) P. Beauv.

Sorghum bicolor (L.) Moench.

Sorghum halepense (L.) Pers. 

Sphenopus divaricatus (Gouan) Reichb.

Sporobolus ioclados (Nees ex Trin.) Nees

Sporobolus spicatus (Vahl) Kunth

Stipa capensis Thunb.

Stipagrostis acutifolia (Trin. & Rupr.) de

Winter 

Stipagrostis ciliata (Desf.) de Winter

Stipagrostis drarii (Täckh.) de Winter 

Stipagrostis lanata (Forssk.) de Winter 

Stipagrostis obtusa (Delile) Nees 

Stipagrostis paradisea (Edgew.) de Winter

Stipagrostis plumosa (L.) Mun. ex T. And.

Stipagrostis sokotrana (Vierh.) de Winter

Tetrapogon villosus Desf.

Tragus berteronianus Schult. 

Tragus racemosus (L.) All.

Tricholaena teneriffae (L. f.) Parl.

Triraphis pumilio R. Br.

Polygalaceae

Polygala erioptera DC.

Polygala irregularis Boiss.

Polygonaceae

Calligonum comosum L’Her.

Calligonum crinitum Boiss. ssp. arabicus

(Sos.) Sos.

Emex spinosa (L.) Campd.

Polygonum  argyrocoleum Steud. ex

Kuntze 

Pteropyrum scoparium Jaub. & Spach

Rumex dentatus L.

Rumex limoniastrum Jaub. & Spach.

Rumex pictus Forssk.
Rumex vesicarius L.

Portulacaceae

Portulaca olereaca L
Portulaca quadrifida L.

Potamogetonaceae

Halodule uninervis (Fors.) Asch.
Potamogeton lucens L.
Potamogeton nodosus Poir.
Potamogeton pectinatus L. 
Potamogeton schweinfurthii A.Been

Primulaceae

Anagallis arvensis L. 

Ranunculaceae

Ranunculus muricatus L.

Resdaceae 

Ochradenus arabicus Chd., Hill. & Mill.
Ochradenus aucheri Boiss.
Ochradenus baccatus Del.
Oligomeris linifolia (Vahl) J.F. Macbr.
Reseda arabica Boiss.
Reseda aucheri Boiss.

Rhamnaceae

Ziziphus spina-christi (L.) Willd.

Rhizophoraceae

Rhizophora mucronata Lamk.

Rosaceae 

Amygdalus arabica Oliv.

Rubiaceae

Callipeltis cucullaris (L.) Steven 
Gaillonia aucheri (Guill.) Jaub. & Spach
Galium setaceum Lam.
Galium tenuisissimum M.Bieb. 
Kohautia caespitosa Schinzl.
Pseudogaillonia hymenostephana Lin.

Rutaceae

Haplophyllum tuberculatum (For.) A. Juss.

Salicaceae 

Salix cf. acmophylla 

Salvadoraceae

Salvadora persica L.

Sapindaceae

Dodonaea viscosa Jacq.

Scrophulariaceae

Anticharis arabica Endl.
Anticharis glandulosa Asch. 
Bacopa monnieri (L.) Pennell
Chaenorrhinum sp.
Kickxia acerbiana ( Boiss.) Täckh. &

Boulos 
Kickxia floribunda ( Boiss.) Täckh. &

Boulos
Kickxia hastata (R.Br. ex Benth.) Dandy 
Kickxia ramosissima (Wall.) Janchen 
Linaria tenuis ( Viv.) Spreng. 
Lindenbergia arabica (Moore) Hartl
Lindenbergia indica (L.) Vatke 
Misopates orontium (L.) Rafin. 

Schweinfurthia imbricata A.Miller 
Schweinfurthia papilionacea (Bur. f.)

Boiss.
Scrophularia arguta Aiton 
Scrophularia deserti Delile
Verbascum cedreti Boiss.

Solanaceae

Datura stramonium L. 
Hyoscyamus muticus L. 
Lycium shawii Roem. & Schult.
Nicotiana plumbaginifolia Viv.
Physalis minima L.
Solanum incanum L. 
Solanum nigrum L.
Solanum villosum Mill.
Withania somnifera (L.) Dun.

Sterculiaceae 

Melhania muricata Balf.f. 

Tamaricaceae

Tamarix aphylla (L.) Karst.
Tamarix aucheriana (Decne.)  Baum 
Tamarix mannifera (Ehrenb.) Bge. 
Tamarix nilotica (Ehrenb.)  Bunge
Tamarix ramossissima Ledeb.

Tiliaceae

Corchorus depressus (L.) Stocks.
Corchorus trilocularis L. 
Grewia erythraea Schweinf.

Typhaceae 

Typha domingensis Pers.

Urticaceae

Forsskaolea tenacissima L.
Forsskaolea viridis Ehrenb. 
Parietaria alsinifolia Delile 
Parietaria lusitanica L. 

Verbenaceae

Phyla nodiflora (L.) Greene
Vitex agnus-castus L.

Violaceae

Viola cinerea Boiss. 

Zanichelliaceae 

Zanichellia palustris L. 

Zygophyllaceae

Fagonia bruguieri DC.
Fagonia indica Burm. f.
Fagonia ovalifolia Hadidi
Seetzenia lanata (Willd.) Bullock
Tribulus arabicus Hosni s.l. (incl. T.

omanense)
Tribulus bimucronatus Viv.var.inermis

(Kralik) Hosni
Tribulus macropterus Boiss.
Tribulus megistopterus Kralik
Tribulus pentandrus Forssk.
Tribulus parvispinus Presl. 
Tribulus terrestris L.
Zygophyllum boulosii Hadidi 
Zygophyllum migahidii Hadidi
Zygophyllum qatarense Hadidi 
Zygophyllum simplex L.
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Pelopidas mathias (F.) (lesser millet skipper)
Pelopidas thrax (Hübner) (millet skipper) 
Gegenes nostrodamus (F.) (Mediterranean

skipper)

LARGER MOTHS (LEPIDOPTERA:
MACROHETEROCERA)
The checklist published by Legrain and
Wiltshire (1998) is still current and names
219 species. It contains a number of species
that probably occur in the Emirates, but are
so far only known from neighbouring parts
of Oman. The following additions of UAE
species can also be made to the list:

Cossidae
Meharia acuta (Wiltshire) 

Sphingidae 
Cephanodes hylas virescens (Wallengren)

(coffee clearwing hawkmoth) 

Noctuidae 
Plusiinae
Ctenoplusia limberena (Guenée) 
Autographa gamma (L.) (silver y)

PROVISIONAL CHECKLIST OF THE
MACROHETECERA (LEPIDOPTERA)

(Tribulus 8.2 : 5-8) 1998
Albert Legrain and Edward P. Wiltshire

Symbols
***= species or sub-species new for

Science
** = species new for Arabian Fauna
* = species (or ssp.)  new for Hajar-

sector (= N-Oman)
e = species endemic of Hajar-sector
o = recorded from N-Omani adjascent

territories, but not yet from UAE.

Cossidae
Holcocerus gloriosus (Erschov, 1874) 

(= laudabilis Staudinger, 1899, =
mesopotamicus Watkins & Buxton, 1921)

* Lamellocossus aries (Püngeler, 1902) 
(= cheesmani Tams, 1921) 

Dyspessa (Eremocossus) vaulogeri
Staudinger,  1897 
(= blanca Daniel, 1949,
=baloutchistanensis Daniel, 1949, 
= foeda Auct.)

Dyspessa (Eremocossus) reibellii (Oberthür,
1876) (=proleuca Hampson, 1896)

Meharia semilactea (Warren &
Rothschild, 1897) (=incurvariella
Chrétien, 1915)    

o Azygophlebs inclusa (Walker, 1856)

Metarbelidae
* Salagena guichardi Wiltshire, 1980

Psychidae
* Amicta mauretanica (Rebel, 1940) ssp.

arabica Wiltshire, 1949
Amicta murina (Klug, 1832)
Urobarba longicauda (Warren, 1888)

Lasiocampidae
Chilena laristana Daniel, 1949
* Lasiocampa sp. nr. serrula Guenée, 1858
e*** Bufoidia larseni Wiltshire & Legrain,

in press (=Dendrolimus bufo Auct., 
= ledereri Auct.)

Streblote siva (LefÈbvre, 1827)

Geometridae
Pingasa lahayei (Oberthür, 1887) ssp.

multispurcata Prout, 1913
o Gnophosema isometra Warren, 1888

ssp. leucites Wiltshire, 1980
Phaiogramma discessa (Walker, 1861)
Neromia pulvereisparsa Hampson, 1896
Neromia simplexa Brandt, 1938
Microloxia ruficornis Warren, 1897

(=halimaria Chrétien, 1909, = herbaria
Auct., = indecretata Auct.)

Hemidromodes sabulifera Prout, 1922
* Idaea sordida (Rothschild, 1913)
Idaea mimetes (Brandt, 1941)
Idaea sanctaria (Staudinger, 1900) ssp.

crassisquama Warren & Rothschild, 1905
Idaea illustris (Brandt, 1941)
** Idaea eremica (Brandt, 1941) 

(= hathor Auct.)
e Brachyglossina rowlandi Wiltshire, 1977
Zygophyxia relictata (Walker, 1866)
Scopula ?distracta (Butler, 1881)/similata

(Le Cerf, 1924)
e Scopula omana Wiltshire, 1977
Scopula minorata (Boisduval, 1833) ssp.

ochroleucaria Herrich-Schäffer, 1847
Scopula adelpharia (Püngeler, 1894)
Scopula caesaria (Walker, 1861) ssp.

walkeros Wiltshire, 1980
Glossotrophia chalcographata Brandt, 1938
** Glossotrophia gracilis Brandt, 1941

(=buraimana Auct.)
Traminda mundissima (Walker, 1861)
Pseudosterrha paulula (Swinhoe, 1886)

(=ochrea Warren, 1888)
Pseudosterrha rufistrigata (Hampson,

1896) (=xerophilaria Püngeler, 1902,
=marcida Warren & Rothschild, 1905,
= elbaensis Rebel, 1948)

e Anisephyra sublutearia Wiltshire, 1977
eo*** Rhodostrophia nov. spec.

Hausmann, in press. (=cuprinaria Auct.) 
Rhodometra sacraria (Linnaeus, 1767)
* Lithostege fissurata Mabille, 1888 ssp.

inanis Prout, 1941
Xanthorhoe wiltshirei (Brandt, 1941)
** Xanthorhoe peripleta (Brandt, 1941)
Xanthorhoe rhodoides (Brandt, 1941)
o** Nebula saidabadi ( Brandt, 1941)
o Protorhoe unicata (Guenée, 1857) ssp.

centralisata Staudinger, 1892 
* Eupithecia maerkerata Schütze, 1961
e Eupithecia mekrana Brandt, 1941 ssp.

amiralis Wiltshire, 1986
Eupithecia sp. nr. relaxata Dietze, 1903
Calliclystis palaearctica (Brandt, 1938)
* Gymnoscelis ?rufifasciata (Haworth,

1809) (=pumilata Hübner, 1813)
Zamarada minimaria Swinhoe, 1895
Semiothisa latimarginaria (Rebel, 1931)
Tephrina disputaria (Guenée, 1857)
Teprhina perviaria (Lederer, 1855)
* Tephrina pulinda (Walker, 1860) ssp.

deeraria Walker, 1861
o*** Gnopharmia musandamensis

Wiltshire & Legrain, in litt.
Atomorpha hedemanni (Christoph, 1885)

ssp. baloutschistana Wehrli, 1953
o Coenina collenettei Prout, 1931
o** Phaselia erika Ebert, 1965

Hyperythra swinhoei  (Butler, 18..) ssp.
muselmana Brandt, 1938

** Cleora cornaria (Guenée, 1857)
** Dichrognophos wiltshirei ( Wehrli,

1938) (?= orthogonius Wehrli, 1939)
*** Cnestrognophos chalcograptus

Wiltshire & Legrain, in litt.

Sphingidae
Agrius convolvuli (Linnaeus, 1758)
Acherontia styx Westwood, 1844
Daphnis nerii (Linnaeus, 1758)
o Macroglossum stellatarum (Linnaeus,

1758)
Hyles livornica (Esper, 1870)
Hippotion celerio (Linnaeus, 1758)

Notodontidae
Sumeria dipotamica Tams, 1938

Lymantriidae
Casama innotata (Walker, 1855)

(=flavipalpata Staudinger, 1896)
Casama vilis (Walker, 1865) (= richteri

Daniel, 1960)
o Lymantria daraba Wiltshire, 1952
Ocnerogyia amanda Staudinger, 1891

Nolidae
** Nola turanica Staudinger, 1887

Arctiidae
Utetheisa pulchella (Linné, 1758)
Creatonotos arabicum (Hampson, 1896)
Creatonotos gangis (Linnaeus, 1763)
o** Argina astrea (Drury, 1773)

Noctuidae
Noctuinae
Euxoa canariensis (Rebel, 1902) ssp.

diamondi Boursin, 1940
Agrotis ipsilon (Hufnagel, 1766)
o* Agrotis trux (Hübner, 1823-24)
Agrotis spinifera (Hübner, 1803-08)

(=biconica Kollar, 1844)
* Agrotis segetum (Denis & Schiffermüller,

1775)
* Agrotis herzogi Rebel, 1911

(=saracenica Tams, 1925)
* Agrotis haifae Staudinger, 1897
Agrotis sardzeana Brandt, 1941
** Dichagyris singularis (Staudinger, 1877)

Hadeninae
Discestra trifolii (Hufnagel, 1767)
Cardepia sp. nr. sociabilis (De Graslin,

1850)
Cardepia sp. nr. arenaria (Hampson, 1903)
* Hadena avempacei (Tams, 1925) (=

pampaninii Krüger, 1933)
*** Hadena lypra (Püngeler, 1904) ssp.

hajara  Hacker & Legrain, 1996
* Mythimna (Sablia) brandti Boursin, 1963 

(?=citrinotata Hampson, 1905)
(e) Mythimna (Morphopoliana) larseni

Wiltshire, 1985
Leucania (Acantholeucania) loreyi

(Duponchel, 1827)

Cuculliinae
* Cucullia syrtana Mabille, 1888
o* Cucullia boryphora Ficher de

Waldheim, 1840
o* Cucullia hemidiaphana Graeser, 1892 

( ?=efflatouni Wiltshire, 1948)
** Cucullia kasyi Wiltshire, 1976  
Cleonymia chabordis (Oberthür, 1876)

Metopoceras omar (Oberthür, 1887)
(=felix Standfuss, 1893, = sacra
Staudinger, 1895, = caspica
Alpheraky, 1895)

e Metopoceras ioptera Wilthsire, 1977
** Metalopha liturata (Christoph, 1887)

(=plusina Staudinger, 1892,
=kashmirensis Hampson, 1894)

Rhabinopteryx subtilis (Mabille, 1888)
o Bornolis crinomima (Wiltshire,  1946)

(=jabalyia Wiltshire, 1987)
*** Polymixis (Eremophysa) gracilis

(Brandt, 1941), ssp. n.
e Polymixis (Eremophysa) omanensis

Boursin, 1970

Amphipyrinae
* Aucha polyphaenoides (Wiltshire, 1961)
* Callopistria latreillei (Duponchel, 1827)
Monocondica illecta (Walker, 1865)
Platysenta viscosa (Freyer, 1831) ssp.

persicola Wiltshire, 1952
** Anamecia ferdovsi Brandt, 1941
* Scythocentropus inquinata (Mabille, 1888)
* Sesamia cretica Lederer, 1857
Spodoptera littoralis (Boisduval, 1833)
Spodoptera mauritia (Boisduval, 1833)
Spodoptera exigua (Hübner, 1808)
Spodoptera cilium Guenéé, 1852 
Caradrina (Platyperigea) soudanensis

(Hampson, 1918)
*** Caradrina (Platyperigea) africarabica

Plante, in press
Caradrina (Platyperigea) oberthueri

(Rothschild, 1913) ssp. persica Boursin,
1942  

Caradrina (Paradrina) flava Oberthür, 1876
*** Caradrina (Paradrina) eremica Plante,

in press
Caradrina (Eremodrina) bodenheimeri

Draudt, 1934 (=chlorotica Boursin, 1936)
Dysmilichia phaulopsis Brandt, 1938
** Dysmilichia mira (Brandt, 1938)

Heliothinae
Heliothis peltigera (Denis & Schiffermüller,

1775)
Heliothis nubigera  Herrich-Schäffer, 1851
Helicoverpa armigera (Hübner, 1827)

(=obsoleta Auct.)
* Heliocheilus confertissima (Walker,

1865) (=mekrana Brandt, 1941,
=designata Brandt, 1941)

Masalia albida (Hampson, 1905)
* Masalia philbyi (Brandt, 1941)

Acontiinae
* Eublemma cochylioides (Guenée, 1852)
Eublemma parva (Hübner, 1808)
* Eublemma ostrina (Hübner, 1808)
o* Eublemma bifasciata (Moore, 1881)
Eublemma rushi (Wiltshire, 1961)
Eublemma ?leucota Hampson, 1910
Eublemma bistellata (Wiltshire, 1961) 
* Eublemma khalifa (Wiltshire, 1961)
* Eublemma bulla (Swinhoe, 1884)
Eublemma apicipunctalis (Brandt, 1939)

(=guichardi Wiltshire, 1977)
Eublemma gayneri (Rothschild, 1901)
Thalerastria tamsina Wiltshire, 1948 

(= tamsi Brandt, 1941)  
e Thalerastria ochrizona (Hampson, 1910)

INSECTS & OTHER ARTHROPODS
Hydrolithon sp.
’Stringy’ type. 
Hypnea cornuta (Kützing) J. Agardh
Jania pumila Lamouroux
Jania rubens (Linnaeus) Lamouroux
Laurencia minuta Vandermeulen, Garbary

et Guiry 
Laurencia obtusa (Hudson) Lamouroux
Leveillea jungermannioides (Hering et

Martens) Harvey
Liagora ceranoides Lamouroux
Lithophyllum prox. incrassatum (Foslie)

Foslie
Lithophyllum kotschyanum Unger

Lithothothamnion muelleri Lenormand ex
Rosanoff

Lophosiphonia subadunca (Kützing)
Falkenberg

Neogoniolithon brassica-florida (Harvey)
Setchell et Mason (=Neogoniolithon
fosliei)

Neogoniolithon misakiense (Foslie) Setchell
et Mason

Peyssonnelia simulans Weber-van Bosse
Pneophyllum sp.?
Polysiphonia coacta Tseng? 
Requires further investigation.
Polysiphonia crassicolis Børgesen

Polysiphonia kampsaxii Børgesen
Polysiphonia prox. scopulorum Harvey var.

villum 
(J. Agardh) Hollenberg 

Polysiphonia sp.?
Solieria robusta (Greville) Kylin
Spermothamnion sp. 
Spongites tunicatus Penrose et Womersley
Spongites sp.  
Sporolithon prox. episporum (Howe)

Dawson
Sporolithon ptychoides Heydrich
Spyridia filamentosa (Wulfen) Harvey
Taenioma nanum (Kützing) Papenfuss

Requires further investigation.
Titanoderma pustulatum (Lamouroux)

Nägeli
Wurdemannia miniata (Draparnaud)

Feldmann et Hamel

Phylum Xanthophta (Yellow-green Algae)

Vaucheria piloboloides Thuret? 
Doubt attached to identification due to
presence of aplanosporangia only and the
branches significantly narrower (20–30
Ìm diam.) than dimensions usually cited
for species.

MARINE PLANTS

INSECTS & OTHER ARTHROPODS
DAMSELFLIES & DRAGONFLIES
(ODONATA)

Suborder Zygoptera

Protoneuridae
Arabineura khaldi (Schneider) 

Platycnemidae
Arabicnemis caerula (Waterson) (powder

blue damselfly) 

Coenagriidae 
Ischneura senegalensis (Rambur)* 
Ischneura evansi (Morton) (blue-banded

ishnura) 
Pseudagrion decorum (Rambur) 
Ceragrion glabrum (Burmeister) (olive eyes)

Suborder Anisoptera
Gomphidae
Lindenia tetraphylla (van der Linden)

(Arabian lobetail)
Paragomphus genei (Sélys)
Paragomphus sinaiticus (Morton)

Aeshnidae
Anax imperator (Leach) (emperor dragonfly) 
Anax parthenope (Sélys) (lesser emperor

dragonfly) 
Hemianax ephippiger (Burmeister)

(vagrant emperor dragonfly) 

Libellulidae
Pantala flavescens (F.) (globe skimmer)
Orthetrum sabina (Drury) (oasis skimmer)
Orthetrum ransonneti (Brauer)*
Orthetrum chrysostigma (Burmeister)

(girdled skimmer)
Orthetrum taeniolatum (Schneider) (azure

skimmer) Sympetrum fonscolombei
(Sélys)*(red veined skimmer)

Diplacodes lefebvrei (Rambur) (purple
darter)

Trithemis annulata (Beauvais) (purple
blushed darter) 

Trithemis arteriosa (Burmeister) (gulley
darter)

Trithemis kirbyi (Sélys) (orange darter)
Trithemis pallidinervis (Kirby)*
Crocothemis erythraea (Brull) (carmine

darter)
Crocothemis sanguinolenta (Burm.)*
Tramea basilaris (Beauvais)* 
Selysiothemis nigra (Van der Linden)

(desert darter)
Urothemis thomasi (Longfield)*
Zygonyx torrida (Kirby)

*Known from Oman, but not yet from
the UAE

GRASSHOPPERS & CRICKETS
(ORTHOPTERA)

Suborder Caelifera

Tetrigidae
Euparatettix sp. 
Paratettix ocellatus (Uvarov)

Pyrgomorphidae
Pyrgomorpha conica tereticornis (Brullem) 
Pyrgomorpha cognata minima (Uvarov)

Acrididae
Chrotogonus homalodemus (Blanchard) 
Tenuitarsus angustus (Blanchard) 
Dericorys cyrtosterna (Uvarov)
Dericorys albidula (Audinet Serville)
Acorypha glaucopsis (Walker) 
Heteracris adspersus (Redtenbacher) 
Heteracris littoralis annulosus (Walker) 
Heteracris littoralis similis (Brunner von

Wattenwyl) 
Diablocatanops axillaris (Thunberg) 
Anacridium aegyptium (L.) (Egyptian

grasshopper) 
Anacridium melanorhodon arabafrum

(Dirsh)
Schistocerca gregaria (Forskål) (desert

locust)
Duroniella parallela (Uvarov)
Duroniella laeviceps (Uvarov)
Ailopus thalassinus thalassinus (F.)
Ailopus simulatrix simulatrix (Walker)
Hilethra aelopoides (Uvarov)
Oedaleus senegalensis (Krauss)
Locusta migratoria (L.) (migratory locust)
Scintharista notabilis blanchardiana

(Saussure)
Mioscirtus wagneri (Kittary)
Hyalorrhipis canescens (Saussure)
Hyalorrhipis arabica (Uvarov)
Leptopternis gracilis (Eversmann)
Sphingonotus femoralis (Uvarov)
Sphingonotus octofasciatus (Audinet

Serville) 
Sphingonotus predtetshensky (Mitshenko)
Sphingonotus rubescens (Walker)
Sphingonotus lavandulus (Popov)
Pseudsphingonotus savignyi (Saussure)
Pseudsphingonotus paradoxus (Bei-Bienko)
Pseudsphingonotus dentatus (Saussure) 
Acrotylus longipes (Charpentier)
Acrotylus insubricus inficitus (Walker)
Truxalis fitzeraldi (Dirsh)
Truxalis eximia eximia (Eichwald)
Truxalis procera (Klug)

Truxalis longicornis (Krauss)
Ochrilidia geniculata (I. Bolivar)
Ochrilidia tibialis (Fieber)
Ochrilidia brevipes (Chopard)
Leva mundus (Walker) 
Leva arabica (Uvarov)

Suborder Ensifera

Tettigoniidae
Decticus albifrons (F.)
Platycleis sp. aff. escalerai (Bolivar)
Conocephalus concolor (Burmeister)
Phaneroptera sparsa (Stål)
Trigonocorypha angustata (Uvarov)

Gryllidae
Gryllus bimaculatus (de Geer) (field cricket)
Gryllodes supplicans (Walker)
Acheta domestica (L.) (house cricket)
Acheta hispanica (Rambur)

Gryllotalpidae
Gryllotalpus gryllotalpus (L,) (?) (mole

cricket)
Gryllotalpus debilis (Gerstaeker)
Gryllotalpus stepposa (Zhantiev)
Gryllotalpus africana (Pal.) (?)

BUTTERFLIES (LEPIDOPTERA:
RHOPALOCERA)

Superfamily Papilionoidea
Papilionidae
Papilio demoleus (L.) (lime butterfly)
Papilio machaon muetingi (Seyer)

(swallowtail) 

Pieridae
Artogeia rapae iranica (le Cerf) (small

cabbage white) 
Pontia glaucome glaucome (Klug) (Bath

white) 
Pontia daplidice daplidice (L.) (desert white) 
Euchloe belemia belemia (Esper) (green

striped white) 
Elphinstonia charlonia amseli (G. & E.)

(desert black tip) 
Anaphais aurota aurota (F.) (caper white) 
Colotis calais amatus (F.) (small salmon

arab) 
Colotis phisadia phisadia (Godart) (blue

spotted arab) 
Colotis liagore (Klug) (desert orange tip) 
Madais fausta (Olivier) (salmon arab) 
Catopsilia florella (F.) (African emigrant) 
Eurema hecabe solifera (Butler) (common

grass yellow) 
Colias croceus (Geoffroy) (clouded yellow) 

Lycaenidae 
Myrina silenus nzoiae (Stoneham) (fig blue)
Lycaena phlaeas shima (Gabriel) (small

copper) 
Apharitis myrmecophilia (Dumont) (desert

leopard butterfly)  
Apharitis acamas hypargyros (Butler)

(leopard butterfly)
Deudorix livia (Klug) (pomegranite playboy)
Deudorix antalus (Hopffer) (brown playboy)
Anthene amarah amarah (Gurin) (leaden

cilliate blue)
Tarucus rosaceus (Austat) (Mediterranean

pierrot) 
Tarucus balkanicus (Freyer) (Balkan pierrot)
Zizeeria karsandra karsandra (Moore)

(Asian grass blue)
Azanus jesous jesous (Gurin) (African

babul blue)
Azanus ubaldus (Cramer) (desert babul blue)
Lampides boeticus (L.) (long tailed or pea

blue)
Euchrysops osiris (Hopffer) (African cupid)
Euchrysops lois (Butler) (Somali cupid) 
Agrodiatus loewii ssp. (Loews blue) 
Chilades parrhasius (F.) (small cupid) 
Chilades galba (Lederer) (Lederers cupid) 
Pseudophilotes vicrama clara (Christoph)

(baton blue) 
Freyereia trochylus (Freyer) (grass jewel) 
Brephidium exile (Boisduval) (Western

pygmy blue)

Nymphalidae 
Danaus chrysippus chrysippus (L.) (plain

tiger) 
Vanessa cardui cardui (L.) (painted lady) 
Junonia orithya here (Lang) (blue pansy) 
Junonia hierta cebrene (Trimen) (yellow

pansy) 
Hypolimnas misippus (L.) (diadem) 
Hipparchia parisatis (Kollar) (white edged

rock brown) 
Ypthima olanica (Marshall) (Baluchi ringlet) 
Ypthima asterope asterope (Klug)

(common three ring) 

Superfamily Hesperioidea 
Hesperidae
Coeliades anchises jucunda (Butler) (giant

skipper) 
Spialia doris (Walker) (desert grizzled

skipper) 
Spialia zebra bifida (Higgins) (zebra

grizzled skipper) 
Spialia colotes semiconfluens (de Jong)

(Transvaal grizzled skipper) 
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Y INSECTS & OTHER ARTHROPODS
Thalerastria diaphora (Staudinger, 1879)

(=atribasalis Hampson, 1896)
Pseudozarba mesozona (Hampson, 1896)

(=mediana Staudinger, 1898)
Ozarba sancta (Staudinger, 1900)
Hoplotarache caeruleopicta Hampson,

1916 ssp. hemipentha Wiltshire, 1947
o Metapioplasta philbyi Wiltshire, 1988

(=marmoralis Auct.) 
Acontia biskrensis (Oberthür, 1887) ssp.

orientalis Brandt, 1939
Acontia lucida (Hufnagel, 1766) 

(= insolatrix Hübner, 1819-22)
Acontia umbrigera Felder, 1874 

(?=catenula Walker, 1865)

Euteliinae
Eutelia blandiatrix (Guenée, 1852)

Sarrothripinae
Characoma nilotica (Rogenhofer, 1882)
Bryophilopsis tarachoides Mabille, 1900

ssp. scotina Wiltshire, 1980

Chloephorinae
* Earias vittella (Fabricius, 1794)
Earias insulana (Boisduval, 1833)
e Churia gallagheri Wiltshire, 1985

Plusiinae
Chrysodeixis chalcites (Esper, 1789)
Trichoplusia ni (Hübner, 1802)
Trichoplusia daubei (Boisduval, 1840)
* Cornutiplusia circumflexa (Linnaeus,

1767)

Catocalinae
Ulotrichopus tinctipennis (Hampson,

1902) (=stertzi Püngeler, 1907,
=arabica Rebel,1907)

Achaea catella Guenée, 1852
Dysgonia torrida (Guenée, 1852)
Mocis frugalis (Fabricius, 1775)
Ophiusa tirhaca (Cramer, 1780)
Clytie devia (Swinhoe, 1884)
Clytie benenotata (Warren, 1888) 

(=moses Staudinger, 1895)
Pericyma signata Brandt, 1939 

(?=albidens Walker, 1865)
Heteropalpia vetusta (Walker, 1865)

(=sacra Staudinger, 1898)
e Heteropalpia robusta Wiltshire, 1988

ssp. omana Wiltshire, 1988
Heteropalpia acrosticta (Püngeler, 1903)
Heteropalpia exarata (Mabille, 1890)
Tytroca dispar (Püngeler, 1903)
o* Tytroca fasciolata (Warren &

Rothschild,1905)
Gnamptonyx innexa (Walker, 1858) 

(=vilis Walker, 1865, =obsoleta
Hampson, 1913)

* Anydrophila fouadi Wiltshire, 1947
** Anydrophila sirdar Brandt, 1939
* Cerocala algiriae Oberthür, 1876

(=biskrensis Culot, 1916, ?=insana
Herrich-Schäffer, 1856)

* Cerocala rothschildi Turati, 1924 
(=sana Auct.)

Drasteria kabylaria (Bang-Haas, 1907)
Drasteria yerburyi (Butler, 1892)

(=albofasciata John, 1917, = pica
Brandt, 1939, = albifasciata Gaede,
1939)

Anumeta asiatica Wiltshire, 1961

Anumeta atrosignata Walker, 1858
(=arenosa Brandt, 1939)

Anumeta spilota (Erschov, 1874)
(=harterti Rothschild, 1913, 
= azelikoula Dumont, 1920)

Anumeta cestis (MénétriÈs, 1849)
Anumeta hilgerti Rothschild, 1909

(=comosa Dumont, 1920)
Epharmottomena tenera (Brandt, 1939)
Epharmottomena leucodonta (Hampson,

1926) (=funesta Brandt, 1939)
Iranada turcorum (Zerny, 1915) ssp. atrior

Wiltshire, 1977
* Riadhia diehli Wiltshire, 1961
Acrobyla kneuckeri Rebel, 1903

(=ariefera Hampson, 1926)
e Drasteriodes ellisoni Wiltshire, 1977
Armada maritima Brandt, 1939
Armada fletcheri Wiltshire, 1961
Armada philbyi Wiltshire, 1979
Catephia pericyma Hampson, 1916 

(?=cana Brandt, 1939)
Thria robusta Walker, 1857 (=Pandesma

anysa Auct. )
Thiacidas postica Walker, 1855 (=Raphia

cheituna Brandt, 1939)
Tathorhynchus exsiccata (Lederer, 1855)
e Autophila luxuriosa Zerny, 1933

(=einsleri Amsel, 1935) ssp. hormuza
Wiltshire, 1977

o** Autophila depressa (Püngeler, 1914)
Autophila cerealis (Staudinger, 1871)
Autophila ligaminosa (Eversmann, 1851)
Acantholipes circumdata (Walker, 1858)
Africalpe vagabunda (Swinhoe, 1884)

(=nubifera Hampson, 1907, =intrusa
Krüger, 1939)

** Plecoptera reflexa Guenéé, 1852
Antarchaea conicephala (Staudinger, 1870)
*Antarchaea fragilis (Butler, 1875)
Antarchaea erubescens (Bang-Haas, 1910)
* Myana sopora Swinhoe, 1884

(=Raparna amseli Brandt, 1941)

Hypeninae
Hypena lividalis (Hübner, 1796)
Rhynchodontodes revolutalis (Zeller, 1852)

(=transcaspica Brandt, 1941)
Rhynchodontodes orientis (Brandt, 1938)

ssp. richteri Wiltshire, 1961

SMALLER MOTHS (LEPIDOPTERA:
MICROHETEROCERA)

Pyralidae
Crambinae
Surhatta soudanensis (Hampson)

Cybalomiinae
Prochoristis rupicarpalis (Lederer) 
Stiphrometasia  monialis (Erschoff) 

Glaphyriinae 
Hellula undalis (F.) 

Pyraustinae 
Spoladea recurvalis (F.) 
Bocchoris onychinalis (Guenée )
Diaphania indica (Saunders) 
Arnia paediusalis (Walker)
Maruca testulatus (Geyer)
Nomophila noctuella (D. & S.)
Metasia simialis (Rothschild) 
Udea ferrugalis (Hübner)

Pyraustegia diffusalis (Guenée)
Duzella subhyalinalis (Hampson)
Pachyzancla phaeopteralis (Guenée)
Heliothela ophieresana (Walker)

Evergestiinae
Evergestis desertalis (Hübner)

Odontiinae
Noorda blitealis (Walker)
Tegestoma comparalis (Hübner)
Tegostoma baphialis (Lederer) 
Aporodes florialis (Hübner) 

Galleriinae 
Lamoria anella (D. & S.) 
Galleria mellonella  (L.)

Phycitinae
Ancylosis biflexella (Lederer)
Cadra cautella (Walker) 

Pterophoridae 
Agdistis sp.

Brachodidae
Nigilgia talhouki (Diakonoff)

ANTS,  BEES AND WASPS
(HYMENOPTERA)  

Chrysidoidea
Chrysididae 
Chrysis sp. 
Parnopes sp. 
Hedychridium sp. 
Hedychrum sp. 
Omalus sp. 
Stilbum cyanurum (Forster) 

Tiphioidea
Mutillidae 
Dasylabris sp. 

Pompiloidea
Pompilidae
Mygnimia dorsalis 

Formicoidea
Formicidae 
Messor ebeninus (Forel) 
Messor rufotestaceus (Foerster) 
Crematogaster antaris (Forel) 
Monomorium abeille (André) 
Monomorium mayri (Forel) 
Monomorium tumairi (Collingwood) 
Monomorium wahibiensis (Collingwood) 
Pachycondyla sennaarensis (Mayr)

(samsun ant) 
Camponotus xerxes (Forel) 
Cataglyphis livida (André) 
Cataglyphis niger (André) 
Cataglyphis flavobrunneus (Collingwood) 
Cataglyphis minima (Collingwood) 
Cataglyphis sabulosa (Kugler) 
Acantholepis nigrescens (Karawajew)

Scolioidea
Scoliidae
Scolia erythrocephala (F.) 
Campsomeriella thoracica (F.)
Elis sp.

Timilidae 
Meria sp.
Mesa sp.
Myzinella patrizii (Guiglia)

Vespoidea
Massaridae 
Jugurtia jemenensis (Kostylev)
Quartinia nubiana (Richards) 
Celonites jousseaumei (R. de Buysson)

Eumenidae 
Delta campaniforme gracile (Saussure)
Delta diminuatipenne (Saussure)
Delta hottentotum elegans (Saussure) 
Chlorodynerus chloriticus (Spinola) 
Euodynerus excellens (Perez) 
Euodynerus niloticus (Saussure)
Cyrtolabulus gracilis 

Vespidae 
Polistes indicus (Stolfa) 
Polistes watti (Cameron) (paper wasp) 
Vespa orientalis orientalis (L.) (Oriental

hornet) 

Sphecoidea
Sphecidae: Ampulicinae 
Ampulex assimilis (Kohl) 
Dolichurus sp.
Trirogma sp.

Sphecinae 
Chlorion hirtum (Kohl)
Chlorion funereum (Gribodo)
Chlorion semenowi occidentale 

(de Beaumont)
Chalybion flebile (L. de S.F.) 
Sceliphron madraspatanum pictum (Smith) 
Sceliphron pulchellum rectum (Kohl) 
Sphex fumicatus (Christ) 
Sphex pruinosus (Germar)
Sphex flavipennis (F.) 
Prionyx crudelis (Smith) 
Prionyx niveatus (Dufour) 
Prionyx subfuscatus (Dahlbom) 
Prionyx viduatus (Christ) 
Parapsammophila dolichostoma (Kohl) 
Parapsammophila turanica (Morawitz)
Eremochares sp.
Podalonia tydei (Le Guillou)
Ammophila poecilocnemis (Morice) 
Ammophila erminea (Kohl) 
Ammophila gracillima (Taschenberg) 
Ammophila rubripes (Spinola)

Pemphredoninae 
Diodntus sp.
Mimesa (?) aegyptica (Rad.)

Laphyragoginae 
Laphyragogus pictus (Kohl) 

Astatinae 
Astata sp. aff. cleopatra (de Beaumont) 
Dinetus sp.
Dryudella tricolor (Van Linden)
Dryudella nephertiti (Pulawski) 
Dryudella osirica (Pulawski) 
Dryudella bifasciata (Pulawski) 

Larrinae 
Larra sp.
Liris agilis (F. sm) 
Liris atrata (Spinola) 
Liris braueri (Kohl)
Liris haemorrhoidalis (F.)
Liris miscophoides (Arnold)
Liris nigra (Kohl)
Liris nigricans (Walker) 

INSECTS & OTHER ARTHROPODS
Liris praetermissa (Richards)
Liris subfasciata (Walker) 
Gastrosericus electus (Nurse) 
Gastrosericus moricei (E. Saund.) 
Gastrosericus sanctus (Pulawski) 
Gastrosericus waltii (Spinola)
Paphyragogus (?) visnagae (de Beaumont) 
Tachytes archaeophilus (Pulawski) 
Tachytes cameronianus (Morice) 
Tachytes comberi (Turner) 
Tachytes diversicornis (Turner)
Tachytes niloticus (Turner) 
Tachytes pigmaeus (Kohl) 
Tachytes sinuatus (Pulawski) 
Tachytes trichopygus (Pulawski)
Tachysphex albocinctus (Lucas) 
Tachysphex cheops (de Beaumont) 
Tachysphex costae (De Stef.) 
Tachysphex erythrophorus (D. Tor) 
Tachysphex erythropus (Spinola) 
Tachysphex fugax (Rad.) 
Tachysphex fulvicornis (Turner) 
Tachysphex grandissimus (Guss) 
Tachysphex incertus (Rad.) 
Tachysphex maidli (de Beaumont) 
Tachysphex micans (Radoszkowski) 
Tachysphex mycerinus (de Beaumont) 
Tachysphex nitidus (Spinola) 
Tachysphex osiris (de Beaumont) 
Tachysphex palopterus (Dahl) 
Tachysphex pulcher (Pulawski) 
Tachysphex panzeri (Van Linden) 
Tachysphex rugosus (Guss) 
Tachysphex schmiedeknechti (Kohl) 
Tachysphex (?) sericans (Gussakovskii) 
Holotachysphex holognathus (Morice) 
Parapiagetia erythropoda (Can.) 
Parapiagetia mongolica (Morawitz) 
Parapiagetia sp. aff. nilotica
Prosopigastra creon (Nurse) 
Palarus dongalensis (Klug) 
Palarus spinolae spinolae (Saussure) 
Palarus laetus (Klug) 
Palarus parvulus (de Beaumont) 
Solierella sp. 
Miscophus ctenopus (Kohl) 
Miscophus gallicus (Kohl) 
Miscophus helveticus (Kohl) 
Miscophus imitans (Gin Mar)
Miscophus mimeticus (Hon.)
Trypoxylon aegyptium (Kohl)
Trypoxylon arabicum (Guss) 
Trypoxylon scutatum (Chev.) 

Crabroninae
Belomicrus sp. 
Oxybelus lamellatus (Olivier)  
Oxybelus collaris (Kohl)
Oxybelus diphyllus (A. Cost.)
Rhopalum sp.
Dasyproctus arabs (Kohl) 

Nyssoninae 
Synnevrus sp.
Dienoplus sp.
Harpactus formosus (Jur.) 
Ammatomus mesostenus  (Hand.)
Ammatomus rufonodis (Rad.) 
Bembecinus bytinskii (de Beaumont)
Bembix chlorotica (Klug)
Bembix chopardi (Berland)
Bembix dahlbomi  (Handlirsch)
Bembix freygessneri (Morice)

Bembixhameri  (Guichard)
Bembix gazella (Guichard)
Bembix irritata (Nurse)
Bembix kholi (Morice) 
Bembix nigrispina (Guichard) 
Bembix nilotica (Priesner)
Bembix oculata (Latreille)
Bembix pallescens (Priesner)
Bembix priesneri (Beaumont)  
Bembix radoszkowskyi (Hand.)
Bembix rochi (Guichard)
Bembix rufiventris (Priesner) 
Bembix saadensis (Guichard) 
Bembix tranquebarica (Gmelin) 
Bembecinus bytinskii (de Beaumont)
Stitzoides poecilopterus (Hand.)
Stizus aravicus (Guichard)
Stizus bizonatus (Klug)
Stizus citrinus (Klug)
Stizus fuscatus (Morice)
Stizus nadigi (Roth in Nadig)
Stizus ruficornis (Forster) 
Stizus savignyi (Klug)

Philanthinae
Philanthus coarctatus (Spinola)
Philanthus genealis (Kohl) 
Philanthus pallidus (Klug)
Philanthus triangulum (F.) 
Pseudoscolia dewitzi (Kohl)
Eremiasphecium sp.
Cerceris albicincta (Klug)
Cerceris alboatra (Walker)
Cerceris chromatica (Schl.)
Cerceris circularis (Fabricius) 
Cerceris difficilis (Guichard) 
Cerceris eugenia (Schl.)
Cerceris fischeri (Spinola)
Cerceris fitzgeraldi (Empey)
Cerceris hameri (Guichard) 
Cerceris laterproducta (Mochi) 
Cerceris nugax (Arnold)
Cerceris solitaria (Dahl) 
Cerceris straminea (Dufour) 
Cerceris tricolorata (Spinola) 
Cerceris turkestanica (Rad.) 
Cerceris vagula (Kohl)
Cerceris vittata eurypga (Kohl) 

Apoidea
Apidae 
Apis mellifera (L.) (honey bee)
Apis florea (F.)  (Asiatic honey bee)

Colletidae 
Colletes lacunatus (Dours) 
Colletes sp. aff. fuscianus (Nosk) 
Colletes sp. aff. savignyi (Nosk) 
Colletes nanus (Fr.) 
Colletes pusillus (Nosk)

Andrenidae 
Andrena savignyi (Spinola) 
Andrena aethiops Imh. f. rutila (Spinola) 
Panurgus sp.

Anthophoridae 
Amegilla abyssina (Klug) 
Amegilla crocea (Klug) 
Amegilla mucorea (Klug) 
Heliophila sp. aff. tenella (Klug) 
Heliophila sp. aff. tridentella (Priesner) 
Paracrocisa sinaitica (Alfken)  
Paramegilla semirufa (Friese) 
Paraophites quadratus (Friese) 

Pithitis tarsata (Mor.) 
Thyreus elegans (Mor.) 
Thyreus hyalinatus (Vach.) 
Thyreus ramosus (Lep.) 

Xylocopidae 
Xylocopa aestuans (L.) 
Xylocopa fenestra (F.) 
Xylocopa ferlestrata 
Xylocopa pubescens (Spinola)

Halictidae 
Lasioglossum gibber (Vach.) 
Halictes varipes (Mor.)
Pseudapis albolobata (Ckll.)
Pseudapis magrettii (Grib.)
Pseudapis nilotica (Smith)
Pseudapis tadzhica (Popov) 
Nomia lutea (Warncke)
Crocisaspidia forbesii (Kirby)
Crocisaspidia muscatensisi (Ckll.)
Nomiodes arabica (Pesenko)
Nomiodes ino (Nurse)
Nomioides karachensis (Ckll.) 
Nomiodes pulverosa  (Handl.)
Nomiodes punjabensis (Cam)
Nomiodes rotundiceps (Handl.)
Nomiodes turanica (Morice)
Nomiodes variegata (Ol.)
Nomiodes sp. minutissima group
Sphecodes sp.

Megachilidae 
Anthidium tessellatum (Klug) 
Anthocopa belonensis (Friese) 
Anthocopa helouaensis (Friese) 
Chalicodoma cephalotes (Sm.)
Chalicodoma rubripes (Mor.) 
Coelioxys elytrura (Spinola)
Coelioxys sp. aff. afra (Lep.)
Creightonella amablis (Ckll.)
Eoanthidium sp. aff. clypeare (Morawitz) 
Megachile minutissima (Rad.) 
Megachile patellimania (Spinola)
Megachila submucida (Alfk.)
Megachile walkeri  (D. Tor)
Megachile sp. aff. microxanthops (Ckll.)
Megachile sp. fertoni group
Mesanthidium alternas (Klug) 
Stenosmia flavicornis (Morice)

BEETLES (COLEOPTERA) OF THE 
SUBORDER ADEPHAGA 

Cicindelidae 
Megacephala euphratica (L. & D.) 
Lophyridia aulica aulica (Dejean) 
Lophyridia fischeri elongatosignata (W. Horn) 
Lophyridia diania (Tschitscherin)* 
Lophyra histrio (Tschitscherin) 
Myriochile melancholica (F.) 
Salpingophora helferi (Schaum) 
Salpingophora hanseatica (W. Horn) 
Hypaetha schmidti (W. Horn) 
Hypaetha immanis (Bates) 
Hypaetha copulata copulata (S-G.) 
Hypaetha copulata emiratensis (Wiesner)

Carabidae 
Caminara imbricatum (Klug) 
Campalita oliveiri (Dejean) 
Scarites subcylindricus (Chaudoir) 
Scarites guineensis (Dejean) 
Scarites planus (Bonelli) 
Sphodrus sp. 

Harpalus (?) caiphus (Reiche) 
Heterocantha depressa (Brull) 
Masoreus orientalis (Dejean) 
Chlaen ius sp. 
Metadromius arabicus (Mateu) 
Anthia duodecimguttata (Bonelli)
Pheropsophus africanus (Dejean)

Haliplidae 
Halipus lineatocollis (Marsham) 

Dytiscidae 
Laccophilus maindroni maindroni (Rg.) 
Cybister vulneratus (Klug) 
Eretes sticticus (L.) 
Prodaticus pictus (Sharp) 

Gyrinidae 
Dineutes grandis (Klug) 
Aulonogyrus concinnus (Klug)

*Not yet known for the UAE, but present
in nearby Oman

BEETLES (COLEOPTERA) OF
SELECTED FAMILIES OF THE
SUBORDER POLYPHAGA

Hydrophiloidea
Hydrophilidae 
Hydrophilus aculeatus (Solier) 

Histeridae 
Saprinus gilvicornis (Erichson) 
Xenonychus tridens (Jacquelin-Duval) 
Carcinops troglodytes (Paykull)

Staphlinoidea
Staphylinidae 
Quedius meurguesae (Coiff.) 
Philonthus schaeuffeli (Scheerp) 
Paederus saengeri (Coiff.) 
Lithocharis mateui longipennis (Coiff.) 
Cryptobium omanicum (Coiff.) 

Scydmaenidae 
Scydmaenus sp. 

Scarabaeoidea
Hybosoridae 
Hybosorus illigeri (Reiche) 
Orubesa sudanica (Balthasar0 

Scarabaeidae: Aphodiinae 
Eremazus unistriatus (Mulsant) 
Aphodius hormonzensis (Petrovitz) 
Aphodius arabicus (Harold) 
Aphodius lividus (Olivier) 
Aphodius beluchistanicus (Petrovitz) (?) 
Aphodius woolastoni (Harold) 
Apsteiniella naviauxi (Baraud) 
Didactylia arabica (Pittano) 
Rhyssemus granosus (K. & E.) 
Pleurophorus anatolicus (Petrvitz) 
Pararhyssemus coluber (Moyat) 

Scarabaeinae 
Scarabaeus bannuensis (Janssens) 
Scarabaeus cristatus (F.)
Gymnopleurus elegans (Klug)
Gymnopleurus arabs (Garreta) 
Metacatharsius inermis (Castelnau)
Chironitis osiridis (Reiche)
Euoniticellus pallens (Olivier)
Onthophagus transcaspicus (Koenig)
Onthophagus sticticus (Harold) 
Onthohagus nitidulus (Klug)
Onthophagus variegatus (F.)
Micronthophagus ochreatus (dOrbigny) 



Tethya sp. 2
Timea sp.
Toxadocia sp.1
?Ulosa n.sp.

CNIDARIA
Identified by Elizabeth Wood, David George
& Paul Cornelius

Class Hydrozoa
?Amphisbetia sp.
?Diphasia sp.
campanulariid
Dynamena sp.
Macrorhynchia (= Lytocarpus) philippina

Kirchenpauer, 1872
Pennaria (=Halocordyle) cavolinii

Ehrenberg, 1832
Pennaria (=Halocordyle) disticha

Goldfuss, 1820
Plumularia cf setacea (Linnaeus, 1758)
Sertularella cf diaphana (Allman, 1886)
Sertularella sp.
Thyroscyphus cf fruticosus (Esper, 1793)
Zygophylax sp.

Class Scyphozoa
Order Semaeostomeae
Aurelia aurita (Linnaeus, 1746)
Cassiopeia andromeda (Forsskål, 1775)
Catostylus cf mosaicus (Quoy & Gaimard,

1824)

Class Anthozoa
Subclass Ceriantipatharia
Order Antipatharia
Antipathes sp.

Order Ceriantharia
Cerianthus sp.

Subclass Octocorallia (= Alcyonaria)
Dendronephthya spp.
Menella (= Plexauroides) sp.

Subclass Hexacorallia (=Zoantharia)
Cryptodendrum adhaesivum Klunzinger,

1877
Entacmaea quadricolor (Rüppell &

Leuckart, 1828)
Heteractis crispa (Ehrenberg, 1834)
Stichodactyla sp.
Protopalythoa sp.
Zoanthus cf natalensis Carlgren, 1938
sagartiid

Order Scleractinia (= Madreporaria)
Family Pocilloporidae
Pocillopora damicornis Linnaeus, 1758
Stylophora pistillata (Esper, 1797)

Family Acroporidae
Acropora arabensis Hodgson & Carpenter,

1994
Acropora downingi Wallace, 1999 

[was A. clathrata in the Gulf]
Acropora muricata (Linnaeus, 1758)
Acropora pharaonis (Edwards & Haime,

1860)
Acropora valida (Dana, 1846)

Family Agariciidae
Pavona cactus (Forsskål, 1775)
Pavona decussata (Dana, 1846)

Family Poritidae
Goniopora lobata Edwards & Haime, 1860
Montipora aequituberculata (Bernard, 1897)

Porites harrisoni Veron, 2000
Porites lutea Edwards & Haime, 1851
Porites nodifera Klunzinger, 1879

Family Siderastraeidae
Anomastraea irregularis Marenzeller, 1901
Coscinaraea monile (Forsskål, 1775)
Psammocora contigua (Esper, 1795)
Siderastraea savignyana Edwards &

Haime, 1850

Family Mussidae
Acanthastrea echinata (Dana, 1846)

Family Faviidae
Cyphastrea microphthalma (Lamarck, 1816)
Cyphastrea serailia (Forsskål, 1775)
Echinopora lamellosa (Esper, 1795)
Favia favus (Forsskål, 1775)
Favia pallida (Dana, 1846)
Favia speciosa Dana, 1846
Favites pentagona (Esper, 1794)
Leptastrea transversa Klunzinger, 1879
Leptoria phrygia (Ellis & Solander, 1786)
Platygyra daedalea (Ellis & Solander,

1786)
Platygyra lamellina (Ehrenberg, 1834)
Plesiastrea versipora (Lamarck, 1816)

Family Mussidae
Symphyllia radians M. Edwards & Haime,

1849)

Family Pectiniidae
Echinophyllia aspera(Ellis & Solander,

1788)

Family Dendrophylliidae
Tubastrea coccinea (Lesson, 1829
Tubastrea micrantha (Ehrenberg, 1834)
Turbinaria mesenterina (Lamarck, 1816)
Turbinaria peltata (Esper, 1794)
Turbinaria reniformis Bernard, 1896

Family Rhizangiidae
Paracyathus stokesi Edwards & Haime,

1848

PLATYHELMINTHES
Identified by Rodney Bray & David George

Class Turbellaria
Order Polycladida
Callioplana sp
Pseudoceros spp

NEMERTEA

Class Anopla
? Notospermus sp

POLYCHAETA
Identified by Alex Muir, Gottfried Pillai &
David George

Phylum Annelida
Class Polychaeta

Family Chrysopetalidae
?Bhawania cryptocephala Gravier, 1902
Chrysopetalum sp.

Family Polynoidae
Harmothoe cf boholensis (Grube, 1878)
Harmothoe sp.
Lepidonotus tenuisetosus (Gravier, 1901)
Lepidonotus sp.
Paleonotus debilis (Grube, 1855)
Paralepidonotus ampulliferus (Grube, 1878)

Family Amphinomidae
Euphrosyne cf foliosa Audouin & Milne

Edwards, 1833
Euphrosyne myrtosa Savigny, 1818

Family Dorvilleidae
Dorvillea cf angolana (Augener, 1918)
Dorvillea sp.
Ophryotrocha sp.

Family Opheliidae
Armandia lanceolata Willey, 1905
Armandia cf intermedia Fauvel, 1902
Polyophthalmus pictus (Dujardin, 1839)
Polyophthalmus sp.

Family Orbiniidae
Naneris laevigata (Grube, 1855)

Family Nereididae
Ceratonereis(Compositia) cf burmensis

Monro, 1937
Ceratonereis mirabilis Kinberg, 1866
Ceratonereis erythraeensis Fauvel, 1918
?Ceratonereis sp
Nematonereis unicornis (Grube, 1840)
Nereis coutieri Gravier, 1899
Nereis cf gisserana Horst, 1924
Perinereis cultrifera (Grube, 1840)
Perinereis nigropunctata (Horst, 1889)
Perinereis nuntia var heterodonta Gravier,

1899
Perinereis nuntia var.typica (Savigny, 1817)
Perinereis nuntia var. vallata (Grube, 1857)
Perinereis vancaurica Ehlers, 1868
Perinereis sp.
Pseudonereis anomala Gravier, 1899
nereidid

Family Oenonidae
Arabella iricolor caerulea (Montagu, 1804)
oenonid

Family Syllidae
Genetyllis castanea (Marenzeller, 1879)
Typosyllis cf. prolifera (Krohn, 1852)
autolytinid
syllids (numerous unidentified species)

Family Eunicidae
Eunice antennata (Savigny, 1817)
Leonnates jousseaumei Gravier, 1899
Palola siciliensis (Grube, 1840)
staurcephalinid

Family Spionidae
Pseudopolydora antennata (Claparède, 1870)
spionids

Family Capitellidae
Dasybranchus caducus (Grube, 1846)
Scyphoproctus sp.

Family Maldanidae
Euclymene sp.

Family Cirratulidae
Dodecaceria jubini Gravier, 1906)
Cirriformia cf. filigera (Chiaje, 1822) 

Family Terebellidae
Polycirrus sp.
Nicolea sp.
terebellids (several unidentified species)

Family Sabellidae
Amphiglena mediterranea (Leydig, 1851)
Branchiomma cingulata (Grube, 1870)
Hypsicomus phaeotaenia (Schmarda, 1861)
Jasmineira caducibranchiata Willey, 1905
Lysidice collaris Grube, 1870
Potamilla ceylonica Augener, 1926)

?Pseudobranchiomma sp.
Sabellastarte sanctijosephi (Gravier, 1906)
sabellinid

Family Serpulidae
Hydroides bulbosus  ten Hove, 1990
Hydroides elegans (Haswell, 1883)
Hydroides perezi Fauvel, 1918
Hydroides sp.
Pomatoleios kraussi (Baird, 1865)
Serpula sp.
Vermiliopsis sp.

Family Spirorbidae
Janua kayi P. Knight-Jones, 1972
spirorbids

The following families were also
represented, but as yet the species
within them have not been identified:-
Hesionidae, Lumbrinereidae,
Onuphidae, Phyllodocidae

CRUSTACEA & CHELICERATA
Identified by Paul Clark, Miranda Lowe,
Philip Rainbow, Roger Bamber & David
George 

Phylum Arthropoda
Subphylum Mandibulata
Class Maxillopoda (= Thecostraca)
Subclass Cirripedia 
Order Thoracica
Acasta sp.
Balanus albicostatus Pilsbry, 1916
Balanus amphitrite Darwin, 1854
Balanus trigonus Darwin, 1854
Chelonibia testudinaria (Linnaeus, 1761)
Euraphia withersi (Pilsbry, 1916)
Megabalanus tintinnabulum (Linnaeus,

1758)
Tetraclita squamosa Pilsbry, 1916

Order Acrothoracica
acrothoracican indet.

Class Malacostraca
Superorder Hoplocarida
Order Stomatopoda 
Gonodactylus chiragra Fabricius, 1781
Gonodactylus smithii Pocock, 1893

Superorder Peracarida
Order Amphipoda
Ampelisca sp.
Ampithoe ramondi Audouin, 1826
Colomastix sp.
Cymadusa filosa Savigny, 1816
Elasmopus pectenicus (Bate, 1862)
Hyale sp.
Leucothelia bannworthi Schellenberg, 1928
Leucothoe hyhelia J.L.Barnard, 1965
Leucothoe sp.
Maera sp.
Melita appendiculata Say, 1818
Photis sp.

Order Isopoda
Cirolana sp.
Gnathia firingae Müller, 1991
Idotea sp.

Order Decapoda
Suborder Natantia
Alpheus cf djeddensis Coutière, 1897
Stenopus hispidus (Olivier, 1811)

MARINE INVERTEBRATES
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Melolonthinae 
Schizonycha buettikeri (Sabatinelli &

Pontuale)
Phalangonyx buettikeri (Sab. & Pont.) 
Autoserica insanabilis (Brenske) 

Rutelinae 
Phaedoretus comptus (Mntr) 

Dynastinae 
Phyllognathus excavatus (Forster)
Oryctes agamemnon arabicus (Fairmaire)
Oryctes elegans (Prell)
Oryctes rhinoceros (L.) 
Pentodon algerinum dispar (Baudi)
Podalgus cuniculus arabicus (Fairemaire) 

Cetoniinae
Stalagmosoma cynanchi (G. & P.)

Geotrupidae
Pseudoathyreus flavohirtus (Walker) 

Buprestoidea
Buprestidae 
Acmaeodera flavipennis (Klug) 
Acmaeodera pantherina (Bily)
Acmaeodera sp. Acmaeodera omanensis

(Volkovitsh)
Acmaeoderella squamosa  (Thery)
Xantheremia philistina (Marseul)
Anthaxia abdita (Bily)
Anthaxia sp.
Chrysobothris parvipunctata (Obenb.)
Julodis euphratica (C. & G.) 
Julodis fimbriata (Klug) 
Psiloptera arabica (Gahan)
Psiloptera argentata (Mannerheim)
Psiloptera mimosae (Klug)
Psiloptera sp.
Ptychomus arabica (Gory)
Sphenoptera sp.
Steraspis arabica (Waterhouse)

Elateroidea
Elateridae 
Lanelater parvus (Pl. & Sch.)
Lanelater saudarabicus (Chassain) 
Cardiophorus sp. 
Aeoloides grisescens (Germar)
Lacon modestus (Boisduval)
Heteroderes ruteri (Chassain)
Heteroderes gallagheri (Pl. & Sch.) 
Dicronychus ferruginosus (Pl. & Sch.) 

Bostrichoidea
Bostrychidae 
Bostrychopsis reichei (Marseul )
Sinoxylon senegalense  (Karsch) 
Enneadesmus forficula (Fairemaire)

Dermestidae  
Dermestes frischi (Kugelmann) 
Attagenus fasciatus (Thunberg) 
Trogoderma granarium (Everts) 
Anthrenus flavipes (Leconte) 
Anthrenus coloratus (Reitter) 

Ptiniidae 
Gibbium sp.  

Cleroidea
Cleridae 
Necrobia rufipes (de Geer) 

Malachiidae 
Condylops sp.  

Cucujoidea
Nitidulidae 
Carpophilus hemipterus (L.) 
Carpophilus humeralis (F.) 
Nitidula ciliata (Erichson)

Coccinellidae 
Coccinella septempunctata (L.) 
Coccinella unidecimpunctata aegyptiaca

(Reiche) 

Adonia variegata (Goeze) 
Scymnus sp. 
Henosepilachna elaterii orientalis (Zimm.)

Tenebrionoidea
Tenebrionidae# 
Erodius sauditus ssp. 
Zophosis migneuxi simplex (Kaszab) 
Pachycera pygmaea arabica (C. Koch) 
Prochoma bucculenta (Koch) 
Microdera marginata deserticola (Blair) 
Mesostena puncticollis (Solier)
Tentyrina deserta sparsepunctata (Kaszab)
Oxycara buettikeri (Kaszab)
Adesmia cothurnata rathjensi (Kaszab) 
Adesmia cothurnata omanensis (Kaszab)
Adesmia stoekleini rasalkhaymana (Kaszab)
Paraplatyope arabica arabica (Blair)
Prionotheca coronata ovalis (Ancey) 
Trachyderma hispida (Forskal)
Trachyderma philistina (R. & S.) 
Thriptera kraatzi (Haag-R.) 
Pimelia arabica arabica (Klug) 
Pimelia arabica emiri (Kaszab)
Pimelia arabica omanica (Kaszab) 
Blaps kollari kollari (Seidlitz) 
Gonocephalum besnardi (Kaszab)  
Goniocephalum prolixum inornatum

(Erichson)
Opatroides punctulatus (Brulle) 
Opatroides vicinus (Fairmarie)
Phaleria prolixa (Fairemarie) 
Cataphronetis subclavata (Woolaston) 

Meloidae  
Epicauta sharpi (Marseul) 
Croscherichia richteri (Kaszab)
Mylabris bipunctata (Olivier) 
Mylabris maculoventris (Klug) 
Mylabrus gratiosa (Marseul) 
Mylabrus brunnipes (Klug) 

Lytonyx bicolor (Walker)
Cylindrothorax angusticollis suturellus

(Haag-Rutenberg) 
Cylindrothorax buettikeri (Kaszab)
Diaphoracera hemprichi saudita (Kas.) 
Rhampholyssodes pitcheri (Kaszab) 
Meloe omanicus (Kaszab) 
Nemognatha chrysomelina (F.)

Anthicidae  
Stricticomus tobias (Marseul)
Aulacoderus coarcticollis (Baudi) 

Chrysomeloidea
Cerambycidae 
Apomecyna lameeri (Pic) 
Idactus cristulatus (Fairemaire)
Anthracocentrus arabicus (Thomson)
Jebusaea hammerschmidti  (Reiche)
Derolus martini hayekae (Villiers) 

Bruchidae 
Calosobruchus maculatus (F.) 

Chrysomelidae 
Cassida (?) praetimida (Spaeth)
Longitarsus sp.

Curculionoidea
Curculionidae 
Sphenophorus parumpunctataus (Gyll.)
Hypera isabellina (Boh.)
Myllocerinus arabicus (Boh.) 
Bothynodores sp.
Ammocleonus aschabadensis (Faust )
Lixus sp.
Rhynchophorus ferrugineus 
Sitophilus oryzae (L.) 
Sitophilus granarius
#The checklist of the family Tenebrionidae, which
is one of the most important in the desert fauna
of the Emirates, is given in incomplete form here,
but a complete listing with many new records for
the UAE and Oman and several new species is in
preparation (Leo & Gillett, in prep.).

INSECTS & OTHER ARTHROPODS

MARINE INVERTEBRATES
The invertebrate species identifications
listed are based on specimens collected
by David George with the assistance on
occasions of Veryan Pappin and
Christopher Spurrier during research that
was concentrated mainly, although not
exclusively, on intertidal and subtidal hard
substrata including coral reefs. The species
are listed alphabetically by genus within
the most convenient taxonomic unit for
that animal group.

PORIFERA
Identified by Michelle Kelly

Class Calcarea
Clathrina darwinii (Haeckel, 1870)
Leucetta sp.

Class Demospongiae
Acanthodendrilla sp. 
Acervochalina cf confusa (Dendy, 1921)
Acervochalina sp. 1
Acervochalina sp. 2
Acervochalina sp. 3
Acervochalina sp. 4
Adocia atra Pulitzer-Finali, 1993
Adocia sp. 1
Amphimedon sp.
Aplysinella rhax

Arenosclera sp.
Callyspongia sp. 1
Callyspongia sp. 2
Callyspongia sp. 3
Callyspongia sp. 4
Callyspongia sp. 5
Chelonaplysilla sp. 1
Chelonaplysilla sp. 2
Chondrilla cf nucula Schmidt, 1862
Chondrilla sp. 1
Chondropsis sp.
Chondrosia sp. 
Clathria (Microciona) sp.
Clathria (Thalysias) cf reinwardti

(Vosmaer, 1880)
Cliona spp.
Cribrochalina sp.
Dactylia sp. 1
Dactylia sp. 2
Darwinella sp.
Dendrilla sp.
?Druinella sp.
Dysidea chlorea de Laubenfels, 1954
Dysidea (Euryspongia) sp. 1
Dysidea sp. 2
Dysidea sp. 3
Dysidea sp. 4
Dysidea sp. 5
Dysidea sp. 6

Dysidea sp. 7
Dysidea sp. 8
Euryspongia sp. 1
Euryspongia sp. 2
Fascaplysinopsis sp.
Gellius sp.
Halichondria sp. 1
Halichondria sp. 2
Halichondria sp. 3
Halichondria sp. 4
Haliclona sp. 1 
Haliclona sp. 2
Haliclona sp. 3 
Haliclona sp. 4
Haliclona sp. 5
Haliclona sp. 6
Haliclona sp. 7
Haliclona sp. 8
Halisarca sp.
Heteroxya sp.
Hippospongia sp.
Hyatella intestinalis (Lamarck, 1814)
Hyatella sp. 1
Hyrtios sp.
Ircinia sp. 1
Ircinia sp. 2
Ircinia sp. 3
Laxosuberites sp. 1
Laxosuberites sp. 2

Laxosuberites sp. 3
Luffariella sp.
Microciona sp.
Mycale cf cecilia de Laubenfels, 1936
Mycale (Carmia) sp. 1
Mycale sp. 2
Myxilla (Burtonanchora) sp.
Nara cf. nematifera de Laubenfels, 1954
Niphates cf cavernosa Kelly Borges &

Bergquist, 1988
Niphates sp. 1
Petrosaspongia n.sp.
Plakortis sp.
Prosuberites sp. 
Pseudoceratina purpurea (Carter, 1885)
Pseudoceratina sp. 1
Pseudosuberites sp.
Sigmadocia sp. 1
Sigmadocia sp. 2
Spongia sp.
Stylissa flabelliformis (Hentschel, 1912)
Suberea n.sp.
Suberites sp. 1
Suberites sp. 2
Tedania sp. 1 + algae
Tedania sp. 2
?Tethya robusta (Bowerbank, 1873)
Tethya seychellensis (Wright, 1881)
Tethya sp. 1
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Family Cardiidae
Parvicardium sueziense (Issel, 1869)
Acrosterigma lacunosa (Reeve, 1845)

Family Psammobiidae
Asaphis violascens (Forsskål, 1775)

Family Tellinidae
Tellina arsinoensis Issel, 1869
Tellina sp.

Family Donacidae
Donax erythraeensis Bertin, 1881
Donax sp.
Hiatula ruppelliana (Reeve, 1857)

Family Semelidae
Ervilia scaliola (Issel, 1869)
Semele fragillima (Issel, 1869)

Superfamily Articoidea
Trapezium sublaevigatum (Lamarck, 1819)

Family Veneridae
Callista erycina (Linnaeus, 1758)
Callista florida (Lamarck, 1818)
Circe rugifera (Lamarck, 1818)
Irus macrophylla (Deshayes, 1853)
Circenita callipyga (Born, 1780)
Marcia flammea (Gmelin, 1791)
Marcia marmorata (Lamarck, 1818)
Amiantis umbonella (Lamarck, 1818)
Dosinia alta (Dunker, 1848)
Dosinia ceylonica Dunker, 1865
Tapes sp.

Family Corbulidae
Corbula sp.

Superfamily Gastrochaenoidea 
Gastrochaena gigantea Deshayes, 1830
Gastrochaena sp.

Family Pholadidae
Aspidopholas obtecta (Sowerby, 1849)

Family Laternulidae
Laternula erythraensis Morris & Morris,

1993

Class Cephalopoda

Family Sepiidae
Sepia cf pharaonis Ehrenberg, 1839

Family Loliginidae
Loligo cf duvauceli Orbigny, 1839

Family Octopodidae
Octopus sp.

BRYOZOA
Identified by Kevin Tillbrook

Phylum Bryozoa
Order Ctenostomata

Zoobotryon pellucidum Ehrenberg, 1831
ctenostomid 

Order Cyclostomata
Disporella novae-zelandiae (Busk, 1875)

Order Cheilostomata
Aetea sp.
Antropora minor (Hinks, 1880)
Beania sp.
Bicellaria cf levinseni Harmer, 1926
Biflustra sp.
Celleporaria cf pigmentaria (Waters, 1909)
Celleporaria sp. 1

Celleporaria sp. 2
Drepanophora indica Hayward, 1988
Jellyella tuberculata (Bosc, 1802)
Parasmittina sp. 1
Parasmittina sp. 2
Parellisina curvirostris (Hincks, 1871)
Poricella robusta (Hincks, 1884)
Poricellaria ratoniensis (Waters, 1887)
Rhynchozoon sp. 1
Rhynchozoon sp. 2
Savignyella lafontii (Audouin, 1826)
Schizomavella sp.
Schizoporella errata (Waters, 1878)
Schizoporella sp. 1
Scrupocellaria cf spatulata (d’Orbigny,

1851)
Scrupocellaria sp. 1
Synnotum aegyptiacum (Audouin, 1826)
Thalamoporella cf harmeri (Levinsen, 1909)
Thalamoporella cf tubifera (Levinsen, 1909)
Turbicellepora cf ampla (Kirkpatrick, 1888)
Turbicellepora sp. 1

ECHINODERMATA
Identified by David George & Ann Whittall

Phylum Echinodermata
Class Crinoidea
Stephanometra indica (Smith, 1876)

Class Stelleroidea
Subclass Asteroidea

Acanthaster planci (Linnaeus, 1758)
Asterina burtoni Gray, 1840
Astropecten polyacanthus phragmorus

(Fisher, 1913)
Culcita schmideliana (Retzius, 1805)
Linckia laevigata (Linnaeus, 1758)
Linckia multifora (Lamarck, 1816)

Subclass Ophiuroidea

Amphioplus (Lymanella) hastatus
(Ljungman, 1867)

Macrophiothrix elongata H.L. Clark, 1938
Ophiactis savignyi (Müller & Troschel,

1842)
Ophionereis dubia (Müller & Troschel,

1842)
Ophiothela venusta (de Loriol, 1900)
Ophiothrix (Ophiothrix) savignyi (Müller &

Troschel, 1842)

Class Echinoidea
Subclass Euechinoidea

Clypeaster humilis (Leske, 1778)
Diadema setosum (Leske, 1778)
Echinometra mathaei (de Blainville, 1825)
?Echinothrix diadema (Linnaeus, 1758)

Subclass Perischoechinoidea

Prionocidaris baculosa (Lamarck, 1816)

Class Holothuroidea

Holothuria (Halodeima) atra (Jaeger, 1833)
Holothuria (Halodeima) edulis Lesson, 1830
Pearsonothuria (=Bohadschia) graeffei

(Semper, 1868)
Thelenota ananas (Jaeger, 1833)

ASCIDIACEA
Identified by David George & Gordon
Paterson

Phylum Chordata
Subphylum Urochordata
Class Ascidiacea
Order Aplousobranchia

Family Polyclinidae
Aplidium cf rubripunctum C. Monniot & F.

Monniot, 1997
Polyclinum constellatumSavigny, 1816

Family Polycitoridae
Eudistoma sp.

Family Didemnidae
Didemnum cf candidum Savigny, 1816
Didemnum cf granulatum Tokioka, 1954
Didemnum obscurum F. Monniot, 1969
Didemnum perlucidum F. Monniot, 1983
Didemnum spp.
Didemnum yolky C. Monniot & F. Monniot,

1997
Diplosoma listerianum (Milne Edwards,

1841)

Order Phlebobranchia

Family Ascidiidae
Ascidia sp.
Phallusia julinea (Sluiter, 1915)
Phallusia nigra (Savigny, 1816)

Order Stolidobranchia

Family Styelidae
Botryllus gregalis (Sluiter,1898)
Botryllus niger (Herdman, 1886)
Botryllus spp.
Eusynstyela cf hartmeyeri Michaelsen, 1904
Polyandrocarpa sp.
Styela canopus Savigny, 1816
Symplegma bahraini C. Monniot & F.

Monniot, 1997
Symplegma brakenhielmi (Michaelsen,

1904)

Family Pyuridae
Herdmania momus (Savigny, 1816)
Pyura curvigona Tokioka, 1950
pyurid

*CRABS
Sources: Collections and records of 
P.J. Hogarth, P. Iddison, and the Natural
History Museum, London, and references
cited in the bibliography for this section.

Brachyura: true crabs

Calappidae
Matuta lunaris

Diogenidae
Dardanus haani

Dromiidae
Dromidia unidentata

Goneplacidae
Eucrates sulcatifrons

Grapsidae
Grapsus albolineatus
Grapsus strigosus?
Ilyograpsus paludicola
Metaplax indicus?
Metopograpsus messor
Metopograpsus thukuhar

Parasesarma plicatum
Perisesarma guttatum

Leucosiidae
Ebalia sagittifera
Philyra scabriuscula
Pseudophilyra blanfordi

Majidae (spider or decorator crabs)
Acanthonys limbatus 
Cyphocarcinus capreolus
Hyastenus hilgendorfi
Menaethius monoceros
Micippa philyra

Ocypodidae
Dotilla blandordi
Dotilla sulcata
Ilyoplax frater
Ilyoplax pusillus
Macrophthalmus depressus
Macrophthalmus laevis
Nasima dotilliformis
Ocypode rotundata
Scopimera crabricauda
Serenella leachii
Tylodipax indica
Uca annulipes albimana
Uca annulipes iranica
Uca inversa
Uca vocans (including Uca hesperiae,
probably a form of U. vocans)
Uca tetragonon

Portunidae (swimming crabs)
Carupa tenuipes
Charybdis feriata
Charybdis hellerii
Charybdis longicollis
Charybdis miles
Charybdis natator
Charybdis paucidentata
Podophthalmus vigil
Portunus arabicus
Portunus guinotae
Portunus longispinosus
Portunus pelagicus
Portunus sanguinolentus
Scylla serrata
Thalamita admete
Thalamita crenata
Thalamita iranica
Thalamita poissonii
Thalamita prymna
Thalamita quadrilobata
Thalamita rubridens
Thalamita savignyi

Xanthoidea
Carpiliidae
Carpilius convexus

Menippidae
Epixanthus frontalis
Eriphia smithi
Lydia tenax
Ozius rugulosus?

Pilumnidae
Actumnus asper
Eurycarcinus orientalis
Pilumnopeus propinquus
Pilumnopeus convexa

MARINE INVERTEBRATES
Suborder Reptantia
Infraorder Anomura
Clibanarius  padavensis de Man, 1888
Dardanus tinctor (Forsskål, 1775)
Pachycheles natalensis (Kraus, 1843)
Petrolisthes moluccensis de Man, 1888
Petrolisthes rufescens (Heller, 1861)
Polyonyx obesulus Miers, 1884

Infraorder Brachyura
Actaea savignyi (H. Milne Edwards, 1834)
Chlorodiella nigra (Forsskål, 1775)
Cymo andreossyi (Audouin, 1826)
Etisus laevimanus (Randall, 1840)
Eriphia smithi MacLeay, 1838
Eurycarcinus orientalis A. Milne Edwards,

1868
Grapsus albolineatus Lamarck, 1818
Leptodius exaratus (H. Milne Edwards,

1834)
Macropthalmus depressus Ruppell, 1830
Metopograpsus messor (Forsskål, 1775)
Ocypode rotundata Miers, 1882
Phymodius drachi Guinot, 1964
Pilumnopeus indica (de Man, 1887)
Pilumnus longicornis Hilgendorf, 1878
Portunus pelagicus (Linnaeus, 1758)
Pseudozius caystrus (Adams & White, 1849)
Scopimera crabricauda Alcock, 1900
Thalamita admete (Herbst, 1803)
*(See also crab species list below.)

Subphylum Chelicerata
Class Pycnogonida
Achelia sp.
Anoplodactylus glandulifer Stock, 1954
Anoplodactylus cf turbidus Stock, 1974
Nymphon andamanense Calman, 1923

MOLLUSCA
Identified by Emily Glover & John Taylor

Phylum Mollusca
Class Polyplacophora

Family Chitonidae
Chiton (Rhyssoplax) affinis Issel, 1869
Acanthopleura vaillantii Rochebrune, 1882
Tonicia sueziensis (Reeve, 1847)

Family Acanthochitonidae
Acanthochiton woodwardi Kaas & van

Belle, 1994

Class Gastropoda
Subclass Prosobranchia

Family Scissurellidae
Anatoma cf jacksoni (Melvill, 1904)
Family Fissurellidae
Diodora sp.
Diodora rupelli, Sowerby, 1834
Diodora singaporensis (Reeve, 1850)

Family Patellidae
Cellana rota (Gmelin, 1791)

Family Cerithiidae
Cerithium caeruleum Sowerby, 1855
Cerithium scabridum Philippi, 1848
Cerithium ruppelli Philippi, 1848
Clypeomorus bifasciatus (Sowerby, 1855)
Rhinoclavis fasciata Bruguière, 1792)
Rhinoclavis kochi (Philippi, 1848)

Family Dialidae
Diala sp.

Family Vermetiidae
Dendropoma sp.

Family Planaxidae
Planaxis sulcatus (Born, 1780)

Family Trochidae
Vaceuchelus angulatus (Pease, 1868)
Trochus erithreus Brocchi, 1823
Euchelus asper (Gmelin, 1791)
Osilinus kotschyi (Philippi, 1849)
Monodonta nebulosa (Forsskål, 1775)
“Stomatia” sp.
Clanculus pharaonius (Linnaeus, 1758)
Clanculus gennisi Fischer, 1901
Umbonium vestiarium (Linnaeus, 1758)
Ethalia carneolata Melvill, 1897

Family Turbinidae
Turbo radiatus Gmelin, 1791
Lunella coronata (Gmelin, 1791)
Cyclostrema cf ocrinium Melvill &

Standen, 1901
Bothropoma cf munda A. Adams, 1873

Family Phasianellidae
Tricolia fordiana (Pilsbry, 1888)
Phasianella solida (Born, 1778)

Family Littorinidae
Littoraria intermedia (Philippi, 1846)
Echinolittorina arabica (El Assal, 1990)
Echinolittorina millegrana (Philipi, 1848)
Peasiella mauritana (Viader, 1953)

Family Strombidae
Strombus persicus (Swainson, 1821)

Family Potamididae
Cerithidea cingulata (Gmelin, 1791)
Potamides conicus (Blainville, 1826)
Terebralia palustris (Linnaeus, 1767)

Family Neritidae
Nerita adanensis Mienis, 1978
Nerita albicilla Linnaeus, 1758
Nerita longii Recluz, 1841
Nerita textilis Gmelin, 1791
Smaragdia souverbiana (Montrouzier,

1863)

Family Cypraeidae 
Cypraea gracilis (Gaskoin, 1849)
Cypraea teres Gmelin, 1791
Cypraea turdus winckworthi Schilder &

Schilder, 1938

Family Ranellidae
Cymatium labiosum (Wood, 1828)
Cymatium vespceum (Lamarck, 1822)

Family Triphoridae
Triphora sp.

Family Muricidae
Thais savigyni (Deshayes, 1844) 
Thais squamosa (Pease, 1868)
Hexaplex kuesterianus (Tapperone

Canefri, 1875)
Morula anaxares (Kiener, 1835)
Morula granulata (Duclos, 1832)
Morula martensi (Schepman, 1892)
Murex scoloplax Dillwyn, 1814
Purpura panama Röding, 1798

Family Buccinidae
Cantharus fumosus (Dillwyn, 1817)
Engina mendicaria (Linnaeus, 1758)

Family Columbellidae
Mitrella blanda (Sowerby, 1844)
Zafra phaula (Melvill and Standen, 1901)
Zafra selasphora (Melvill and Standen,

1901) 

Family Nassaridae
Nassarius albescens gemmuliferus

(A.Adams, 1852)
Nassarius arcularia plicata (Röding, 1798)
Nassarius persicus (Martens, 1874)

Family Naticidae
Eunaticina papilla (Gmelin, 1791)
Polinices mammilla (Linnaeus, 1758)

Family Cerithiopsidae
Cerithiopsis sp.

Family Olividae
Ancilla castanea (Sowerby, 1830)
Ancilla farsiana Kilburn, 1981
Oliva bulbosa (Röding, 1798)
Oliva cf tremulina Lamarck, 1811

Family Mitridae
Mitra bovei Kiener, 1838
Strigatella litterata (Lamarck, 1811)

Family Costellaridae
Costellaria sp.

Family Vermetiidae
Dendropoma sp.
Serpulorbis variabilis Hadfield and Kay,

1972

Family Pyramidellidae
Niso venosa Sowerby, 1895

Family Bullidae
Bulla ampulla Linnaeus, 1758

Family Haminoeidae
Haminoea sp.                             
Atys cylindricus (Helbling, 1779)

Family Rissoellidae
Risoella sp.

Family Omalogyridae
cf Omalogyra japonica (Habe, 1972)

Subclass Pulmonata
Family Ellobiidae
Allochroa bronnii (Philippi, 1846)
Laemodonta monilifera (H and A Adams,

1854)

Family Siphonariidae
Siphonaria sp.

Family Onchiidae
Onchidium peronii Cuvier, 1805

Subclass Opisthobranchia

Family Chromodoridae 
Chromodoris annulata Eliot, 1904
Chromodoris africana Eliot, 1904
Chromodoris spp.
Glossodoris atromarginata (Cuvier, 1804)
Glossodoris spp. 
Hyselodoris infucata (Ruppell & Leuckart,

1830)

Family Flabellinidae
Flabellina sp.

Family Phyllidiidae
cf Phyllidiopsis sp. 

Class Bivalvia (= Lamellibranchia)

Family Arcidae
Acar plicata (Dillwyn, 1817)
Arca avellana Lamarck, 1819
Anadara uropigimelana (Bory St Vincent,

1824)
Barbatia parva (Sowerby, 1833)
Barbatia setigera (Reeve, 1844)

Family Glycymerididae
Glycymeris pectunculus (Linnaeus, 1758)

Family Malleidae
Malvufundus regula (Forsskål, 1775)
Vulsella sp.
Vulsella vulsella Linnaeus, 1758

Family Isognomoniidae
Isognomon legumen (Gmelin, 1791)
Parviperna nucleus (Lamarck, 1819

Family Mytilidae
Brachidontes variabilis  (Krauss, 1848)
Septifer bilocularis (Dunker, 1855)
Modiolus auriculatus (Krauss, 1848)
Leiosolenus hanleyanus (Reeve, 1857)
Lithophaga robusta Lamy, 1919
Botula cinnamomea (Gmelin, 1791)
Musculus cf costulatus (Risso, 1826)
cf Musculus (Propetilus) sp
Gregariella sp.
Leiosolenus cf tripartitus (Jousseaume,

1888)
Solamen adamsiana (Melvill and Standen,

1907)
Musculista senhousia (Benson, 1842)

Family Pinnidae
Pinna muricata Linnaeus, 1758

Family Pteriidae
Pterelectroma zebra (Reeve, 1857)
Pinctada radiata (Leach, 1814)
Pinctada sp.

Superfamily Limoidea
Limatulella viali Jousseaume in Lamy,

1920
Limaria fragilis (Gmelin, 1791)

Family Ostreidae
Alectryonella sp.
Alectryonella plicatula (Gmelin, 1791)
Ostrea sp.
Saccostrea cuccullata (Born, 1778)

Family Pectinidae
Chlamys livida (Reeve, 1853)

Family Spondylidae
Spondylus marisrubri Röding, 1798

Family Anomidae
Anomia achaeus Gray, 1850

Family Lucinidae
Pillucina vietnamica Zorina 1978 [was P.

fischeriana (Issel, 1869)]
Anodontia sp.

Family Ungulinidae
Diplodonta sp.

Family Chamidae
Chama reflexa Reeve, 1846
Chama asperella Lamarck, 1819
Chama sp.

Superfamily Carditoidea
Carditopsis majeeda (Biggs, 1973)

MARINE INVERTEBRATES
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The following checklist is based on the personal observations of the authors, plus a combination of sources, viz.: Basson et al. 1977: 219-

72, Carpenter et al. 1997, and Randall 1995. Taxa marked with an asterisk (*) were identified by Anthony Gill (Natural History Museum,

London), with the assistance of Paul Clark and Dr Nicholas Evans. These asterisk-marked records were based on surveys of mostly coral

reef habitats in Abu Dhabi and were carried out together with Dr David George and Dr David John (Natural History Museum). N.B. the

‘maximum length’ represents the total fork length unless otherwise stated.

FAMILY TAXON COMMON NAME LOCAL NAME MAX. LENGTH HABITAT
(cm)

Rhincodontidae Rhincodon typus  Smith, 1829 Whale shark Chanaz 1600 Open water

Hemiscyllidae Chiloscyllium arabicum Gubanov, 1980 Bamboo shark Heriry 78 Coral reef

Carcharhinidae Carcharhinus leucas (Valenciennes,1839) Bull shark Jarjur 340 Tidal creek or lagoon, 

Coral reef, open water

Carcharhinidae Carcharhinus melanopterus (Quoy and Gaimard, 1824) (*) Blacktip reef shark Jarjur ?200 (<160) Coral reef, open water

Carcharhinidae Carcharhinus sorrah (Valenciennes, 1839) Spot-tail shark Jarjur 160 Coral reef, open water

Carcharhinidae Galeocerda cuvieri (Peron and LeSueur, 1822) Tiger shark Jarjur 900 (<500) Coral reef, open water

Sphyrnidae Sphyrna lewini (Griffin and Smith, 1834) Scalloped hammerhead Aqrun 370-420 Open water

Pristidae Anoxypristis cuspidata (Lathman, 1794) Knifetooth sawfish Aqran 350 Tidal creek or lagoon, 
subtidal sand, subtidal mud, 
grassbeds

Pristidae Pristis zijsron  Bleeker, 1851 Green sawfish Aqran 500 Tidal creek or lagoon, 
subtidal sand, subtidal mud, 
grassbeds

Rhinobatidae Rhinobatos granulatus Cuvier, 1829 Sharpnose guitarfish Hariri 215 Subtidal sand, subtidal 
mud, grassbeds

Rhinobatidae Rhynchobatus djiddensis (Forsskål, 1775) Giant guitarfish Hariri 305 Subtidal sand, subtidal mud

Dasyatidae Himantura gerrardi (Gray, 1851) White-spotted whipray Lokhmah Disc width 90 Tidal creek or lagoon, 
grassbeds

Dasyatidae Himantura uarnak (Forsskål, 1775) (*) Reticulated whipray Hayyasah Disc width 150 Tidal creek or lagoon, 
grassbeds

Myliobatidae Aetobatis narinari (Euphrasen, 1790) Spotted eagle ray Thuwar ‘amir Disc width 230 Coral reef, open water

Myliobatidae Aetomylaeus nichofii (Bloch and Schneider, 1801) Banded eagle ray Thuwar ‘amir Disc width 60 Open water

Muraenidae Gymnothorax undulatus (Lacepède, 1803) (*) Undulated moray Nashuj 100 Coral reef, subtidal rock

Clupeidae Nematalosa nasus (Bloch, 1795) Bloch’s gizzard shad Yuwaf/ Awaf 22 (20) Tidal creek or lagoon, 
open water

Clupeidae Sardinella longiceps Valenciennes, 1847 Indian oil sardine Oooma 23 (16) Tidal creek or lagoon

Clupeidae Sardinella sindensis (Day, 1878) Sind Sardinella Mashine/Moomagh 17 Sand beach

Engraulidae Stolephorus indicus (von Hasselt, 1823) Indian anchovy Gashr 15.3 (10-12) Sand beach, open water

Chirocentridae Chirocentrus dorab (Forsskål, 1775) Dorab wolf-herring Huff 100 (40-60) Open water

Chanidae Chanos chanos (Forsskål, 1775) Milkfish Nemer 180 (100) Tidal creek or lagoon, 
Open water

Ariidae Arius thalassinus (Rüppell, 1837) Giant sea catfish Chim, Khenn 185 (25-70) Subtidal sand, subtidal mud

Synodontidae Saurida tumbil (Bloch, 1795) Greater lizardfish Kasur 40 Subtidal mud

Synodontidae Saurida undosquamis (Richardson, 1848) Brushtooth lizardfish Kasur 45 Subtidal mud

Bythitidae Dinematichthys ilucoeteoides  Bleeker, 1855 (*) Smalleye brotula - 10 Coral reef

Batrachoididae Austrobatrachus dussumieri (Valenciennes, 1837) (*) Flat toadfish Naghaga 27 (20) Subtidal mud

Belonidae Ablennes hians (Valenciennes, 1846) Needlefish Hagool Body length 90 (70) Open water

Belonidae Strongylura strongylura (van Hasselt, 1823) (*) Spot-tail needlefish Hagool 40 (22) Open water

Belonidae Tylosurus crocodilus crocodilus (Peron & Lesueur, 1821) (*) Hound needlefish Dawalmi 124 (83) Open water

Hemiramphidae Hemiramphus marginatus (Forsskål, 1775) Yellow-tip halfbeak Sils Standard length 26 Open water

Exocoetidae Cypselurus oligolepis (Bleeker, 1866) Large-scale flying fish Garadah Standard length 17 Open water

Cyprinodontidae Aphanius dispar (Rüppell, 1828) (*) Arabian pupfish Harsun 8 (5) Freshwater and marine, 
tidal creek or Lagoon

Scorpaenidae Pterois miles (Bennett, 1828) (*) Military turkeyfish Deesh 35 Subtidal rock, coral reef 

Scorpaenidae Scorpaenopsis venosa (Cuvier, 1829) (*) Raggy scorpionfish - 22 Sand beach, tidal rock

Scorpaenidae Synanceia nana Eschmeyer & Rama Rao, 1973 (*) Dwarf scorpionfish Firyala 13.5 Sand beach, tidal rock

Platycephalidae Platycephalus indicus (Linnaeus, 1758) (*) Indian flathead Wahar 100 (60) Sand beach, tidal rock or 
lagoon, subtidal sand, 
subtidal mud, grassbeds

Pilumnopeus indica
Pilumnopeus laevis
Pilumnopeus scabriusculus
Pilumnopeus vauquelinus
Pilumnus longicornis
Pilumnus propinquus
Pilumnus vespertilio

Trapeziidae
Tetralia glaberrima

Xanthidae
Actaea savignyi
Chlorodiella nigra

Liagore erythematica 
Etisus frontalis
Etisus laevimanus
Leptodius exaratus
Phymodius granulatus
Pilodius spinipes
Xanthias sinensis
Zozymodes xanthoides

Anomura

Coenobitidae (hermit crabs)
Coenobita scaevola

Diogenidae (hermit crabs)
Clibanarius longitarsus
Clibanarius padavensis
Clibanarius signatus
Dardanus lagopodes
Dardanus tinctor
Diogenes avarus
Diogenes costatus?
Paguristes abbreviatus
Paguristes perspicax

Hippidea (mole crabs)
Emerita holthuisi

Porcellanidae (porcelain crabs)
Allaporcellana  pygmaea
Pachycheles natalensis
Pachycheles tomentosus
Petrolisthes indicus?
Petrolisthes leptocheles
Petrolisthes ornatus
Petrolisthes rufescens
Pisidia dehaani
Pisidia gordoni
Pisidia inaequalis
Polyonyx obesulus

MARINE INVERTEBRATES
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Class Reptilia 
Order Squamata

Suborder Sauria (Lizards)

Family Agamidae (Chisel-teeth lizards)
Phrynocephalus maculatus Anderson, 1872

Spotted toad-headed agama 
Phrynocephalus arabicus Anderson, 1894

Arabian toad-headed agama
Pseudotrapelus sinaitus (Heyden, 1827)

Sinai agama 
Trapelus flavimaculatus Rüppell, 1835

Yellow-spotted agama
Uromastyx aegyptia microlepis Blanford,

1874 Egyptian spiny-tailed lizard
(Arabic: dhub)

Uromastyx leptieni Wilms & Böhme, 2000
Leptien’s spiny-tailed lizard (Arabic:
‘dhub’)

Family Gekkonidae (Geckos)
Asaccus caudivolvulus Arnold & Gardner,

1994 Musandam leaf-toed gecko
Asaccus gallagheri (Arnold, 1972)

Gallagher’s leaf-toed gecko
Bunopus spatalurus Anderson, 1901;

subsp. hajarensis Arnold, 1980  Banded
ground gecko

Bunopus tuberculatus Blanford, 1874
Baluch ground gecko

Cyrtopodion scabrum (Heyden, 1827)
Rough-tailed bowfoot gecko

Hemidactylus flaviviridis Rüppell, 1835
Yellow-bellied house gecko

Hemidactylus turcicus (Linnaeus, 1758)
Turkish gecko

Pristurus celerrimus Arnold, 1977  Bar-
tailed semaphore gecko

Pristurus minimus Arnold, 1977   Least
semaphore gecko

Pristurus rupestris Blanford, 1874 Rock
semaphore gecko

Ptyodactylus hasselquistii (Donndorff,
1798) Fan-footed gecko

Stenodactylus arabicus (Haas, 1957)
Arabian sand gecko

Stenodactylus doriae (Blanford, 1874)
Dune sand gecko

Stenodactylus khobarensis (Haas, 1957)
Gulf sand gecko

Stenodactylus leptocosymbotes Leviton &
Anderson, 1967  East sand gecko

Stenodactylus slevini Haas, 1957 Slevin’s
sand gecko

Teratoscincus scincus (Schlegel, 1858)
skink gecko 

Family Lacertidae (Wall and sand lizards)
Acanthodactylus boskianus (Daudin, 1802)

Bosk’s fringe-toed lizard
Acanthodactylus gongrorhynchatus Leviton

and Anderson, 1967 Saudi fringe-toed
lizard

Acanthodactylus haasi Leviton & Anderson,
1967  Haas’s fringe-toed lizard

Acanthodactylus opheodurus Arnold, 1980
Snake-tailed fringe-toed lizard

Acanthodactylus schmidti Haas, 1957
Schmidt’s fringe-toed lizard

Omanosaura cyanura (Arnold, 1972)
Blue-tailed Oman lizard

Omanosaura jayakari (Boulenger, 1887)
Jayakar’s Oman lizard

Mesalina adramitana (Boulenger, 1887)
Hadhramaut sand lizard

Mesalina brevirostris Blanford, 1874
Short-snouted sand lizard

Family Scincidae (Skinks)
Ablepharus pannonicus (Lichtenstein,

1823)   Asian snake-eyed skink
Chalcides ocellatus (Forsskål, 1775)

Ocellated skink
Mabuya tessellata Anderson, 1895

Tessellated mabuya
Scincus mitranus Anderson, 1871

Eastern sand skink or sand fish
Scincus scincus conirostris Blanford, 1881

Iranian sand skink or sand fish

Family Varanidae (Monitor lizards)
Varanus griseus (Daudin, 1802) Desert or

grey monitor (Arabic: wirral)

Suborder Amphisbaenia 
(Worm Lizards)
Family Trogonophidae (Worm lizards)
Diplometopon zarudnyi Nikolsky, 1907

Zarudny’s worm lizard 

Suborder Serpentes (Snakes)
Family Typhlopidae (Typical blind snakes) 
Ramphotyphlops braminus (Daudin, 1803)

Brahminy blind snake or flowerpot snake

Family Leptotyphlopidae (Thread snakes)
Leptotyphlops macrorhynchus (Jan, 1860)

Hooked thread snake

Family Boidae (Boas)
Eryx jayakari Boulenger, 1888 Jayakar’s

sand boa

Family Colubridae  (Colubrids)
Platyceps rhodorachis (Jan, 1865)  Wadi

racer
Platyceps ventromaculatus Gray, 1834

Hardwicke’s racer
Lytorhynchus diadema (Duméril, Bibron &

Duméril, 1854)  Awl-headed or leaf-
nosed snake

Malpolon moilensis (Reuss, 1834)
Hooded malpolon or Moila snake

Psammophis schokari (Forsskål, 1775)
Schokari sand racer

Spalerosophis diadema cliffordi (Schlegel,
1837) Diadem snake

Telescopus dhara (Forsskål, 1775) Arabian
cat snake

Family Viperidae (Vipers)
Cerastes gasperettii gasperettii Leviton &

Anderson, 1967  Arabian horned viper 
Echis carinatus sochureki Stemmler, 1969

Sind saw-scaled viper
Echis omanensis Babocsay, 2004  

Oman saw-scaled viper
Pseudocerastes persicus persicus (Duméril,

Bibron & Duméril, 1854)  Persian
horned viper

Order Chelonia (Turtles and tortoises)

Family Cheloniidae (Sea turtles)
Caretta caretta Deraniyagala, 1933 Loggerhead 
Chelonia mydas (Linnaeus, 1758) Green turtle
Eretmochelys imbricata (Rüppell, 1835) Hawksbill
Lepidochelys olivacea (Eschscholz, 1820) Olive ridley

Family Dermochelyidae (Leatherback turtles)
Dermochelys coriacea (Vandelli, 1761) Leatherback 

Family Hydrophiidae (Sea snakes)
Enhydrina schistosa (Daudin, 1803) Beaked sea snake
Hydrophis cyanocinctus Daudin, 1803 Annulated sea snake
Hydrophis lapemoides (Gray, 1849) Arabian Gulf sea snake
Hydrophis ornatus (Gray, 1842) Reef sea snake
Hydrophis spiralis (Shaw, 1802) Yellow sea snake
Lapemis curtus (Shaw, 1802) Shaw’s sea snake
Microcephalophis gracilis (Shaw, 1802) Graceful small-headed sea snake
Pelamis platurus (Linnaeus, 1766) Yellow-bellied sea snake
Praescutata viperina (Schmidt, 1852) Viperine sea snake
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Lutjanidae Lutjanus lutjanus  Bloch, 1790 Bigeye snapper Naisara 30 (20) Coral reef

Lutjanidae Lutjanus quinquelineatus Bloch, 1790 Five-lined snapper Aqlaa 38 (20) Subtidal rock, coral reef

Lutjanidae Lutjanus russellii (Bleeker, 1849) Snapper Um drais 45 (30) Subtidal rock, coral reef

Lutjanidae Lutjanus sanguineus (Cuvier, 1828) Humphead snapper Hamrah 85 (50) Subtidal rock, coral reef

Lutjanidae Pinjalo pinjalo (Bleeker, 1850) Pinjalo Na’imee 50 (30) Subtidal rock, coral reef

Haemulidae Diagramma pictum (Thunberg, 1792) (*) Painted thicklip Farsh 112 (45) Subtidal rock, coral reef

Haemulidae Plectorhinchus gaterinus (Forsskål, 1775) (*) Black-spotted rubberlip Farsh 50 Coral reef

Haemulidae Plectorhinchus pictus (Tortonese, 1935) Trout thicklip Farsh 60 Subtidal rock, coral reef

Haemulidae Plectorhinchus sordidus (Klunzinger, 1870) (*) Sordid thicklip Janam 80 (30) Subtidal rock, coral reef

Haemulidae Pomadasys argenteus (Forsskål, 1775) Silver grunt Nagroor 52 Subtidal sand

Haemulidae Pomadasys commersonii (Lacepède, 1802) Spotted grunt Nagroor 80 Subtidal sand, subtidal mud

Haemulidae Pomadasys stridens (Forsskål, 1775) Striped piggy Nagroor 16 Subtidal sand, subtidal mud

Nemipteridae Nemipterus peronii (Valenciennes, 1830) Notchfin threadfin bream Sultan Ibrahim 26.5 (17) Subtidal sand, subtidal mud, 
Grassbeds

Nemipteridae Scolopsis ghanam (Forsskål, 1775) (*) Arabian monocle bream Ebzaimy 15 (12) Subtidal sand, coral reef

Nemipteridae Scolopsis taeniatus (Cuvier, 1830) (*) Blackstreak bream Brayem, Ebzaimy 28 (15) Coral reef

Lethrinidae Lethrinus borbonicus  Valenciennes, 1830 (*) Snubnose emperor Jima 40 (20-30) Coral reef

Lethrinidae Lethrinus lentjan (Lacepède, 1802) Pinkear emperor Shaeri, Shekhaili 50 (30) Subtidal sand, grassbeds, 
coral reef

Lethrinidae Lethrinus microdon Valenciennes, 1830 Smalltooth emperor Shaeri, Suli 70 (30-50) Subtidal sand, coral reef

Lethrinidae Lethrinus nebulosus (Forsskål, 1775) Spangled emperor Shaeri kabir 80 (20-50) Subtidal rock, tidal creek or 
lagoon, subtidal sand, 
grassbeds, coral reef

Sparidae Acanthopagrius berda (Forsskål, 1775) Picnic seabream Sheam 75 (30) Subtidal rock, subtidal mud

Sparidae Acanthopagrus bifasciatus (Forsskål, 1775) Double-bar seabream Faskar 50 (20-35) Subtidal rock, coral reef

Sparidae Acanthopagrus latus (Houttuyn, 1782) Yellowfin seabream Sheam 45 (30) Subtidal sand, coral reef, 
open water

Sparidae Argyrops spinifer (Forsskål, 1775) Kingsoldier bream Kofar 65 (30) Subtidal sand, subtidal mud, 
grassbeds

Sparidae Crenidens crenidens (Forsskål, 1775) (*) Karanteen seabream Ebaisy 30 (20) Grassbeds

Sparidae Diplodus sargus capensis (Smith, 1844) (*) Cape white seabream - 45 Open water

Sparidae Rhabdosargus haffara (Forsskål, 1775) Haffara Kabet 35 Subtidal sand, subtidal mud, 
coral reef

Sparidae Rhabdosargus sarba (Forsskål, 1775) Gold-striped seabream Kabet 60 (40) Tidal creek or lagoon, 
subtidal sand, coral reef

Mugilidae Chelon macrolepis (Smith, 1849) Large-scaled mullet Biyah Sfaity 40 Tidal creek or lagoon, 
subtidal sand

Mugilidae Liza subviridis (Valenciennes, 1836) Greenback mullet Anubah / Araby / 40 Tidal creek or lagoon, 
Biyah / Gawafa subtidal sand

Mugilidae Mugil cephalus Linnaeus, 1758 Flathead mullet Biyah 91 (35) Tidal creek or lagoon, 
subtidal sand

Mugilidae Valamugil seheli (Forsskål, 1775) Bluespot mullet Biyah Araby 50 (20-30) Tidal creek or lagoon, 
subtidal sand

Mullidae Parupeneus heptacanthus (Lacepède, 1801) Cinnabar goatfish Heddi 30 (24) Subtidal sand, subtidal mud, 
grassbeds

Mullidae Parupeneus margaritatus Randall and Guézé, 1984 (*) Pearly goatfish Heddi 23 Coral reef

Mullidae Upeneus tragula  Richardson, 1846 Freckled goatfish Heddi 30 (23) Subtidal sand

Chaetodontidae Chaetodon melapterus  Guichenot, 1862 Arabian butterflyfish Asroos al-agam 12 Coral reef

Chaetodontidae Chaetodon nigropunctatus  Sauvage, 1880 (*) Dark butterflyfish Qonfeth 13 Coral reef

Chaetodontidae Heniochus acuminatus (Linnaeus, 1758) Pennant coral fish Mosht al-aroos 20 Coral reef

Pomacanthidae Pomacanthus maculosus (Forsskål, 1775) (*) Yellow-bar angelfish Anfooz 32 Subtidal rock, subtidal sand, 
coral reef

Pomacentridae Abudefduf vaigiensis (Quoy and Gaimard, 1825) (*) Indo-Pacific sergeant Shnino 18 Coral reef

Pomacentridae Amphiprion clarkii (Bennett, 1830) (*) Clark’s anemonefish A’samak al 12 Coral reef
muharij clark

Pomacentridae Dascyllus trimaculatus (Rüppell, 1828) (*) Three-spot dascyllus Shnino 14 Coral reef

Pomacentridae Pomacentrus aquilus  Allen & Randall, 1980 (*) Dark damsel - 12 Coral reef

Pomacentridae Pomacentrus trichourus  Playfair & Günther, 1867 (*) Reticulated damsel - 11 Coral reef

Labridae Halichoeres stigmaticus  Randall & Smith, 1982 (*) U-spot wrasse - 12 Coral reef
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Serranidae Cephalopholis hemistiktos (Rüppell, 1837) (*) Half-spotted hind Bertamah 35 Subtidal rock, coral reef

Serranidae Epinephelus areolatus (Forsskål, 1775) Areolate grouper Gutwa 40 Subtidal rock, grassbeds

Serranidae Epinephelus bleekeri (Vaillant, 1877) Duskytail grouper Somman 76 Subtidal rock

Serranidae Epinephelus caeruleopunctatus (Bloch, 1790) White-spotted grouper Hamoor 60 Subtidal rock, coral reef

Serranidae Epinephelus coioides (Hamilton, 1822) (*) Orange-spotted grouper Hamoor 95 Subtidal rock, subtidal 
sand, coral reef

Serranidae Epinephelus polylepis  Randall & Heemstra, 1991 (*) Small-scale grouper Summan 51 Sand beach, subtidal mud

Pseudochromidae Pseudochromis aldabraensis  Bauchot-Boutin, 1958 (*) Orange dottyback Nabbat 9 Coral reef, subtidal rock

Pseudochromidae Pseudochromis linda  Randall & Stanaland, 1989 (*) Yellowtail dottyback - 9 Coral reef

Pseudochromidae Pseudochromis persicus  Murray, 1887 (*) Gulf dottyback Nabbat khaliji 12 Coral reef, subtidal rock

Priacanthidae Priacanthus tayenus Richardson, 1846 Purple-spotted bigeye Hamra 30 (25) Subtidal rock, coral reef

Teraponidae Terapon jarbua (Forsskål, 1775) (*) Jarbua terapon Yimyama, Yamyam 30 (25) Tidal creek or lagoon

Teraponidae Terapon puta (Cuvier and Valenciennes, 1829) (*) Small-scaled terapon Zamroor 15 (12) Subtidal mud, grassbeds

Teraponidae Terapon theraps (Cuvier & Valenciennes, 1829) (*) Large-scaled terapon Dheeb 30 (20) Subtidal sand

Apogonidae Apogon nigripinnis  Cuvier, 1828 (*) Bullseye cardinalfish - 10 Coral reef

Apogonidae Apogon semiornatus  Peters, 1876 (*) Oblique-banded cardinalfish - 7 Coral reef

Apogonidae Apogon taeniatus  Cuvier, 1828 (*) Striped cardinalfish - 10.5 Coral reef

Apogonidae Cheilodipterus novemstriatus (Rüppell, 1838) (*) Two-spot cardinalfish - 8 Coral reef

Apogonidae Cheilodipterus persicus  Gon, 1993 (*) Persian cardinalfish - 15 Coral reef

Apogonidae Cheilodipterus quinquelineatus Cuvier, 1828 (*) Five-lined cardinalfish Sahihaht zat al khotout 13 Coral reef

Apogonidae Fowleria variegata (Valenciennes, 1832) (*) Variegated cardinalfish - 8 Coral reef

Sillaginidae Sillago sihama ? (Forsskål, 1775) (*) Silver sillago Hasum 30 Subtidal sand

Lactariidae Lactarius lactarius (Bloch & Schneider, 1801) (*) False trevally - 40 (30) Open water

Rachycentridae Rachycentron canadum (Linnaeus, 1766) Cobia Sichil 200 (110) Tidal creek or lagoon, 
Subtidal rock, open water

Echeneidae Echeneis naucrates Linnaeus, 1758 Sharksucker Lazzag 90 Coral reef, open water

Coryphaenidae Coryphaena hippurus Linnaeus, 1758 Dolphinfish Anfalous 200 (100) Open water

Carangidae Alectis indicus (Rüppell, 1837) Indian threadfish Khait 150 Coral reef, Open water

Carangidae Alepes djedaba (Forsskål, 1775) Shrimp scad Yannisah 29 Coral reef, Open water

Carangidae Atule mate (Cuvier, 1833) Yellowtail scad Dordoman 30 (26) Coral reef, Open water

Carangidae Carangoides bajad (Forsskål, 1775) Orange-spotted jack Jash teetee 55 Coral reef, Open water

Carangidae Carangoides chrysophrys (Cuvier, 1833) Longnose jack Jash sal 60 Coral reef, Open water

Carangidae Carangoides fulvoguttatus (Forsskål, 1775) (*) Yellow-spotted trevally Jash 100 Coral reef, subtidal rock

Carangidae Caranx heberi (Bennett, 1830) Blacktip trevally Jash faro 78 Coral reef, open water

Carangidae Caranx ignobilis (Forsskål, 1775) Giant trevally Jash yep 165 (80) Coral reef, open water

Carangidae Caranx sexfasciatus Quoy and Gaimard, 1825 Bigeye trevally Kefdar 78 (60) Coral reef, open water

Carangidae Decapterus russelli (Rüppell, 1830) Indian scad Simah 35 (20) Open water

Carangidae Elagatis bipinnulata Quoy and Gaimard,1824 Rainbow runner Gharibah 120 (80) Coral reef, open water

Carangidae Gnathanodon speciosus (Forsskål, 1775) Golden trevally Zeraidy 110 Tidal creek or lagoon, 
subtidal rock, coral reef, 
open water

Carangidae Megalaspis cordyla (Linnaeus, 1758) Torpedo scad Titi 80 (30-40) Open water

Carangidae Scomberoides commersonnianus Lacepède, 1802 Talang queenfish Bissar, Dalaa 120 Coral reef, open water

Carangidae Scomberoides tol (Cuvier, 1832) Queenfish Seen 47 Open water

Carangidae Selar crumenophthalmus (Bloch, 1793) Bigeye scad Sinah 60 (24) Coral reef, open water

Carangidae Seriolina nigrofasciata (Rüppell, 1829) Black-banded trevally Halwayoo 70 Coral reef, open water

Carangidae Trachinotus blochii (Lacepède, 1801) Snub-nose pompano Seben 65 Subtidal rock, Coral reef, 
open water

Carangidae Ulua mentalis (Cuvier, 1833) Long-rakered jack Jash 100 (60) Coral reef, open water

Leiognathidae Leiognathus equulus (Forsskål, 1775) Common ponyfish Farshgooh 24 (18) Subtidal sand

Gerreidae Gerres acinaces Bleeker, 1854 (*) Longtail silver-biddy Badha 35 (15) Subtidal sand, coral reef

Gerreidae Gerres oyena (Forsskål, 1775) (*) Mojarra Badha 25 (15) Sand beach, tidal creek or 
lagoon, subtidal sand 

Lutjanidae Lutjanus argentimaculatus (Forsskål, 1775) Mangrove red snapper Hamra 120 (80) Tidal creek or lagoon, 
Coral reef

Lutjanidae Lutjanus ehrenbergii (Peters, 1879) (*) Ehrenberg’s snapper Naisara 35 (20) Coral reef

Lutjanidae Lutjanus fulviflamma (Forsskål, 1775) (*) Snapper Naiser 35 (25) Subtidal rock, subtidal mud
grassbeds, coral reef

Lutjanidae Lutjanus johnii (Bloch, 1792) John’s snapper Naisara 70 (50) Coral reef

MARINE FISH
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CATEGORY A

Species that have been recorded in an

apparently wild state in the UAE.

Little grebe Tachybaptus ruficollis

Great crested grebe Podiceps cristatus

Blacknecked grebe Podiceps nigricollis

Sooty shearwater Puffinus griseus

Persian shearwater Puffinus persicus

Wilson’s stormpetrel Oceanites oceanicus

Leach’s stormpetrel Oceanodroma leucorhoa

Redbilled tropicbird Phaethon aethereus

Redfooted booby Sula sula

Masked booby Sula dactylatra

Brown booby Sula leucogaster

Great cormorant Phalacrocorax carbo

Socotra cormorant Phalacrocorax

nigrogularis

White pelican Pelecanus onocrotalus

Dalmatian pelican Pelecanus crispus

Bittern Botaurus stellaris

Little bittern Ixobrychus minutus

Cinnamon bittern Ixobrychus cinnamomeus

Night heron Nycticorax nycticorax

Striated heron Butorides striatus

Squacco heron Ardeola ralloides

Indian pond heron Ardeola grayii

Cattle egret Bubulcus ibis

Western reef heron Egretta gularis

Little egret Egretta garzetta

Iintermediate egret Egretta intermedia

Great white egret Egretta alba

Grey heron Ardea cinerea

Purple heron Ardea purpurea

Black stork Ciconia nigra

White stork Ciconia ciconia

Glossy ibis Plegadis falcinellus

Spoonbill Platalea leucorodia

Greater flamingo Phoenicopterus ruber

Mute swan Cygnus olor

Bewick’s swan Cygnus columbianus

White-fronted goose Anser albifrons

Lesser white-fronted goose Anser erythropus

Greylag goose Anser anser

Ruddy shelduck Tadorna ferruginea

Shelduck Tadorna tadorna

Cotton teal Nettapus coromandelianus

Wigeon Anas penelope

Gadwall Anas strepera

Teal Anas crecca

Mallard Anas platyrhynchos

Pintail Anas acuta

Garganey Anas querquedula

Shoveler Anas clypeata

Marbled teal Marmaronetta angustirostris

Redcrested pochard Netta rufina

Pochard Aythya ferina

Ferruginous duck Aythya nyroca

Tufted duck Aythya fuligula

Red-breasted merganser Mergus serrator

European honey buzzard Pernis apivorus

Crested honey buzzard Pernis ptilorhyncus

Black-winged kite Elanus caeruleus

Black kite Milvus migrans

Pallas’s fish eagle Haliaeetus leucoryphus

Egyptian vulture Neophron percnopterus

Griffon vulture Gyps fulvus

Lappet-faced vulture Torgos tracheliotos

Short-toed eagle Circaetus gallicus

Marsh harrier Circus aeruginosus

Hen harrier Circus cyaneus

Pallid harrier Circus macrourus

Montagu’s harrier Circus pygargus

Goshawk Accipiter gentilis

Sparrowhawk Accipiter nisus

Levant sparrowhawk Accipiter brevipes

Steppe buzzard Buteo buteo vulpinus

Long-legged buzzard Buteo rufinus

Lesser spotted eagle Aquila pomarina

Greater spotted eagle Aquila clanga

Steppe eagle Aquila nipalensis

Imperial eagle Aquila heliaca

Golden eagle Aquila chrysaetos

Booted eagle Hieraaetus pennatus

Bonelli’s eagle Hieraaetus fasciatus

Osprey Pandion haliaetus

Lesser kestrel Falco naumanni

Common kestrel Falco tinnunculus

Amur falcon Falco amurensis

Merlin Falco columbarius

Hobby Falco subbuteo

Eleonora’s falcon Falco eleonorae

Sooty falcon Falco concolor

Lanner falcon Falco biarmicus

Saker falcon Falco cherrug

Peregrine falcon Falco peregrinus

Barbary falcon Falco pelegrinoides

Chukar Alectoris chukar

Sand partridge Ammoperdix heyi

Grey francolin Francolinus pondicerianus

Quail Coturnix coturnix

Water rail Rallus aquaticus

Spotted crake Porzana porzana

Little crake Porzana parva

Baillon’s crake Porzana pusilla

Corncrake Crex crex

White-breasted waterhen Amaurornis

phoenicurus

Moorhen Gallinula chloropus

Purple gallinule Porphyrio porphyrio

Coot Fulica atra

Red-knobbed coot Fulica cristata

Common crane Grus grus

Demoiselle crane Anthropoides virgo

Macqueen’s bustard Chlamydotis

macqueenii 

Oystercatcher Haematopus ostralegus

Black-winged stilt Himantopus himantopus

Avocet Recurvirostra avosetta

Crab plover Dromas ardeola

Stone curlew Burhinus oedicnemus

Cream-coloured courser Cursorius cursor

Collared pratincole Glareola pratincola

Oriental pratincole Glareola maldivarum

Black-winged pratincole Glareola nordmanni

Little pratincole Glareola lactea

Little ringed plover Charadrius dubius

Ringed plover Charadrius hiaticula

Kittlitz’s plover Charadrius pecuarius

Kentish plover Charadrius alexandrinus

Lesser sand plover Charadrius mongolus

Greater sand plover Charadrius leschenaultii

Caspian plover Charadrius asiaticus

Dotterel Charadrius morinellus

Pacific golden plover Pluvialis fulva

European golden plover Pluvialis apricaria

Grey plover Pluvialis squatarola

Spur-winged plover Vanellus spinosus

Red-wattled plover Hoplopterus indicus

Sociable plover Chettusia gregaria

White-tailed plover Chettusia leucura

Lapwing Vanellus vanellus

Great knot Calidris tenuirostris

Red knot Calidris canutus

Sanderling Calidris alba

Red-necked stint Calidris ruficollis

Little stint Calidris minuta

Temminck’s stint Calidris temminckii

Long-toed stint Calidris subminuta

Pectoral sandpiper Calidris melanotos

Curlew sandpiper Calidris ferruginea

Dunlin Calidris alpina

Broad-billed sandpiper Limicola falcinellus

Ruff Philomachus pugnax

Jack snipe Lymnocryptes minimus

Common snipe Gallinago gallinago

Great snipe Gallinago media

Pintail snipe Gallinago stenura

Woodcock Scolopax rusticola

Black-tailed godwit Limosa limosa

Bar-tailed godwit Limosa lapponica

Whimbrel Numenius phaeopus

Curlew Numenius arquata

Spotted redshank Tringa erythropus

Redshank Tringa totanus

Marsh sandpiper Tringa stagnatilis

Greenshank Tringa nebularia

Green sandpiper Tringa ochropus

Wood sandpiper Tringa glareola

Terek sandpiper Xenus cinereus

Common sandpiper Actitis hypoleucos

Turnstone Arenaria interpres

Red-necked phalarope Phalaropus lobatus

Grey phalarope Phalaropus fulicarius

Pomarine skua Stercorarius pomarinus

Arctic skua Stercorarius parasiticus

Long-tailed skua Stercorarius longicaudus

Catharacta sp.

Sooty gull Larus hemprichii

White-eyed gull Larus leucopthalmus

Great black-headed gull Larus ichthyaetus

Mediterranean gull Larus melanocephalus

Little gull Larus minutus

Sabine’s gull Larus sabini

Blackheaded gull Larus ridibundus

Brown-headed gull Larus brunnicephalus

Slender-billed gull Larus geneii

Common gull Larus canus

Baltic gull Larus fuscus fuscus

Siberian gull Larus heuglini

Caspian gull Larus cachinnans

Steppe gull Larus cachinnans barabensis

Kittiwake Rissa tridactyla

Gull-billed tern Gelochelidon nilotica

Caspian tern Sterna caspia

Swift tern Sterna bergii

Lesser Crested tern Sterna bengalensis

Sandwich tern Sterna sandvicensis

Roseate tern Sterna dougallii

Common tern Sterna hirundo

Arctic tern Sterna paradisea 

White-cheeked tern Sterna repressa

Bridled tern Sterna anaethetus

Sooty tern Sterna fuscata

Little tern Sterna albifrons

Saunders’ little tern Sterna saundersi

Whiskered tern Chlidonias hybrida

Black tern Chlidonias niger

White-winged black tern Chlidonias

leucopterus

Lesser noddy Anous tenuirostris

Common noddy Anous stolidus

Lichtenstein’s sandgrouse Pterocles

lichtensteinii

Spotted sandgrouse Pterocles senegallus

Chestnut-bellied sandgrouse Pterocles

exustus

Black-bellied sandgrouse Pterocles

orientalus

Rock dove Columba livia

Stock dove Columba oenas

Woodpigeon Columba palumbus

Collared dove Streptopelia decaocto

Turtle dove Streptopelia turtur

Oriental turtle dove Streptopelia orientalis

Laughing dove Streptopelia senegalensis

Namaqua dove Oena capensis

Common cuckoo Cuculus canorus

Indian koel Eudynamys scolopacea

Barn owl Tyto alba

Striated Scops owl Otus brucei

European Scops owl Otus scops

Desert eagle owl Bubo bubo ascalaphus

Little owl Athene noctua

Long-eared owl Asio otus

Short-eared owl Asio flammeus

Sykes’s nightjar Caprimulgus mahrattensis

European nightjar Caprimulgus europaeus

Egyptian nightjar Caprimulgus aegyptius

Common swift Apus apus

Pallid swift Apus pallidus

Pacific swift Apus pacificus

Alpine swift Apus melba

Little swift Apus affinis

White-breasted kingfisher Halcyon

smyrnensis

Grey-headed kingfisher Halcyon

leucocephala

White-collared kingfisher Halcyon chloris

BIRDS
Labridae Cheilinus lunulatus  Forsskål, 1775 Broomtail wrasse Makr 40 Coral reef

Scaridae Scarus ghobban  Forsskål, 1775 Yellow-scale parrotfish Gain, Gen Standard length 57 Tidal creek or lagoon, 
coral reef

Scaridae Scarus persicus  Randall and Bruce, 1983 Gulf parrotfish Gain, Gen Standard length 35 Coral reef

Tripterygiidae Enneapterygius ventemaculus  Holleman, 1982 (*) Belly-spot triplefin - 4 Coral reef, subtidal rock

Blenniidae Antennablennius sp. (*) Blenny - 6 Coral reef, subtidal rock

Blenniidae Ecsenius pulcher ? (Murray, 1887) (*) Gulf blenny - 11 Coral reef, subtidal rock

Blenniidae Omobranchus punctatus (Valenciennes, 1836) (*) Muzzled blenny - 11 Coral reef, subtidal rock

Blenniidae Petroscirtes mitratus  Rüppell, 1830 (*) Highfin fangblenny - 7 Coral reef, subtidal rock

Gobiidae Amblygobius albimaculatus (Rüppell, 1830) (*) Tailspot goby - 18 Coral reef, subtidal rock, 
subtidal sand

Gobiidae Callogobius plumatus (Smith, 1959) (*) Feather goby - 4 Coral reef, subtidal rock, 
subtidal sand

Gobiidae Coryogalops anomolus  Smith, 1958 (*) Anomolous goby - 6 Coral reef, subtidal rock, 
subtidal sand

Gobiidae Coryogalops tessellates  Randall, 1994 (*) Tessellated goby - 4 Coral reef, subtidal rock, 
subtidal sand

Gobiidae Cryptocentroides arabicus (Gmelin, 1789) (*) Arabian goby - 13 Coral reef, subtidal rock, 
subtidal sand

Gobiidae Cryptocentrus lutheri (Rüppell, 1830) (*) Luther’s prawn-goby - 11 Coral reef, subtidal rock, 
subtidal sand

Gobiidae Hetereleotris vulgare (Klunzinger, 1871) (*) Common goby - 4 Coral reef, subtidal rock, 
subtidal sand

Gobiidae Istigobius decoratus (Herre, 1927) (*) Decorated goby - 12.5 Coral reef, subtidal rock, 
subtidal sand

Gobiidae Papillogobius melanobranchus  Fowler, 1934 (*) Black-throat goby - 6 Coral reef, subtidal rock, 
subtidal sand

Soleidae Euryglossa orientalis (Bloch and Schneider, 1801) (*) Oriental sole Shwas, Lisan 24 (12) Subtidal sand, subtidal mud

Soleidae Pardachirus marmoratus (Lacepède, 1802) Finless sole Mazlakan, Mousa 25 (20) Subtidal sand, coral reef

Sphyraenidae Sphyraena barracuda (Walbaum, 1792) Great barracuda Gidd 180 (140) Coral reef, open water

Sphyraenidae Sphyraena jello  Cuvier, 1829 Pickhandle barracuda Gidd 150 (50-100) Open water

Sphyraenidae Sphyraena obtusata  Cuvier, 1829 (*) Obtuse barracuda Gidd 40 (20-30) Open water

Sphyraenidae Sphyraena putnamiae  Jordan and Seale, 1905 Sawtooth barracuda Gidd 87 Open water

Sphyraenidae Sphyraena qenie  Klunzinger, 1870 Blacktail barracuda Gidd 140 Open water

Scombridae Auxis thazard (Lacepède, 1800) Frigate tuna Tebban 58 (40) Open water

Scombridae Euthynnus affinis (Cantor, 1849) Kawakawa Sadah 100 (60) Open water

Scombridae Rastrelliger kanagurta (Cuvier, 1817) Indian mackerel Karfah 35 (25) Coral reef, open water

Scombridae Scomberomorus commerson (Lacepède, 1801) Kingfish Kan’ad 220 (90) Open water

Scombridae Scomberomorus guttatus (Bloch and Schneider, 1801) Indo-Pacific king mackerel Kan’ad, Farsy 76 (55) Open water

Scombridae Thunnus tonggol (Bleeker, 1851) Longtail tuna Gebab 130 (70) Open water

Istiophoridae Istiophorus platypterus (Shaw and Nodder, 1792) Indo-Pacific sailfish Kheil al-bahar 320 (270) Open water

Ephippidae Platax orbicularis (Forsskål, 1775) Orbicularis batfish Emad 50 (25) Subtidal rock, coral reef

Ephippidae Platax teira (Forsskål, 1775) (*) Longfin batfish Emad 50 Subtidal rock, coral reef

Siganidae Siganus canaliculatus (Park, 1797) (*) White-spotted spinefoot Safi Arabi 30 (20) Subtidal mud, grassbeds

Siganidae Siganus javus (Linnaeus, 1766) Streaked spinefoot Safi Senefi 45 (20) Subtidal rock, coral reef

Acanthuridae Acanthurus shoal (Forsskål, 1775) Sohal Jarah al-maliki 40 Coral reef

Triacanthidae Triacanthus biaculeatus (Bloch, 1786) Shortnose tripodfish Shalaib ad-dau 30 (25) Tidal creek or lagoon, 
subtidal sand, subtidal mud

Balistidae Abalistes stellatus (Lacepède, 1798) Starry triggerfish Qorqomba 60 (40) Coral reef

Balistidae Rhinecanthus assasi (Forsskål, 1775) Picasso triggerfish Qorqomba 30 Coral reef

Balistidae Sufflamen chrysopterus (Bloch and Schneider, 1801) Flagtail triggerfish Qorqomba 22 Coral reef

Monacanthidae Aluterus monoceros (Linnaeus, 1758) Unicorn filefish Supet 55 (40) Subtidal sand, subtidal mud, 
grassbeds, coral reef

Monacanthidae Stephanolepis diaspros  Fraser-Brunner, 1940 Reticulated filefish Buqumi 25 Subtidal sand, coral reef 

Ostraciidae Ostracion cubicus Linnaeus, 1758 Yellow trunkfish Sandooq al-bahar 45 Coral reef

Ostraciidae Ostracion cyanurus Rüppell, 1828 Bluetail trunkfish Sandooq al-bahar 15 Coral reef

Tetraodontidae Arothron stellatus (Bloch and Schneider, 1801) (*) Stellate puffer Fequl, Boqumi 90 Coral reef

Tetraodontidae Chelonodon patoca (Hamilton, 1822) Milk-spotted puffer Fequl, Anzah 33 Subtidal sand, subtidal mud, 
grassbeds, coral reef

MARINE FISH
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Scientific Name UAE Category Red List 

Order Insectivora
Ethiopian hedgehog............ Hemiechinus aethiopicus............ Near Threatened.......Not listed

Brandt’s hedgehog.............. Hemiechinus hypomelas niger.... Least Concern...........Not listed

Savi’s pygmy shrew............ Suncus etruscus.......................... Not listed.................. Not Listed

Order Chiroptera
Egyptian fruit bat................ Rousettus aegyptiacus................ Vulnerable.................Not listed

Muscat mouse-tailed bat..... Rhinopoma m. muscatellum...... Data deficient........... Not listed

Naked bellied tomb bat.......Taphozous nudiventris zayidii.... Data deficient........... Not listed

Trident leaf-nosed bat......... Asellia tridens tridens................ Data deficient........... Not listed

Persian leaf-nosed bat......... Triaenops persicus macdonaldi.. Data deficient........... Not listed

Sind serotine bat................. Eptesicus nasutus batinensis..... Data deficient........... Not listed

Kuhl’s pipistrelle bat............ Pipistrellus kuhlii....................... Data deficient........... Not listed

Hemprich’s long-eared bat. Otonycteris hemprichii............... Data deficient........... Not listed

Order CarnivoraMILY: CANIDAE

Arabian wolf....................... Canis lupus arabs ..................... Extinct in the wild.....Not listed

Blanford’s fox...................... Vulpes cana................................ Vulnerable.................DD

Ruppell’s fox....................... Vulpes ruppellii sabaea...............Vulnerable.................DD

Arabian red fox................... Vulpes vulpes arabica................ Least concern........... Not listed

Family Mustelidae: Subfamily Mellivorinae

Honey badger...................... Mellivora capensis...................... Endangered.............. Not listed

Family Viverridae

Indian grey mongoose........ Herpestes edwardsii................... Introduced................Not listed

White-tailed mongoose....... Ichneumia albicauda albicauda.. Endangered.............. Not listed

Family Hyaenidae

Striped hyaena.................... Hyaena hyaena sultana.............. Extinct in the wild.... LR/nt

Family Felidae

Arabian leopard.................. Panthera pardus nimr................ Critically....................CR C2a

endangered

Gordon’s wildcat................. Felis silvestris gordoni............... Endangered.............. Not listed

Sand cat.............................. Felis margarita harrisoni........... Endangered.............. NT

Caracal lynx........................ Felis caracal schmitzi................. Vulnerable.................Not listed

Scientific Name UAE Category Red List 

Family Procavidae

Rock hyrax..................... Procavia capensis..................... Introduced.................. -.

Family Bovidae

Arabian oryx................. Oryx leucoryx............................ Extinct in the wild.......EN D

Nubian ibex................... Capra ibex.................................. Extinct in the wild.......EN C2a    

Wild goat....................... Capra aegagrus.......................... Extinct in the wild...... VU A2cde

Mouflon......................... Ovis ammon.............................. Introduced..................VU A2cde

Arabian tahr................... Hemitragus jayakari.................. Critically endangered.. EN C2a

Sand gazelle................... Gazella subgutturosa marica..... Critically endangered.. LR/nt

Mountain gazelle........... Gazella gazella cora................... Vulnerable................... LR/cd

Order Lagomorpha

Family Leporidae

Cape hare...................... Lepus capensis........................... Least concern.............. Not listed

Order Rodentia

Family Sciuridae

Persian squirrel.............. Sciurus anomalus....................... Introduced.................. Not listed

Family Diplodidae

Lesser jerboa................. Jaculus jaculus vocator............... Near threatened.......... Not listed

Family Muridae

Egyptian spiny mouse... Acomys cahirinus dimidiatus.... Near threatened.......... Not listed

Black rat........................ Rattus rattus.............................. Least concern.............. Not listed

Brown rat...................... Rattus norvegicus...................... Least concern.............. Not listed

House mouse................. Mus musculus............................ Least concern.............. Not listed

Family Circetidae

Baluchistan gerbil.......... Gerbillus nanus arabium........... Data deficient..............Not listed

Wagner’s gerbil.............. Gerbillus dasyurus......................Data deficient..............Not listed

Cheesman’s gerbil......... Gerbillus cheesmani................... Least concern.............. Not listed

Libyan jird...................... Meriones lybicus arimalius........Least concern.............. Not listed

Sundevall’s jird............... Meriones crassus crassus.......... Least concern.............. Not listed

*Goliath heron Ardea goliath

Yellow-billed stork Mycteria ibis
Painted stork Mycteria leucocephala

*Scarlet ibis Eudocimus ruber

Fulvous whistling-duck Dendrocygna bicolor
Lesser whistling-duck Dendrocygna javanica

Black swan Cygnus atratus

Black-necked swan Cygnus melanocoryphus

Hawaiian goose Branta sandvicensis

Spur-winged goose Plectropterus gambensis

Brahminy kite Haliastur indicus

Black (cinereous) vulture Aegypius

monachus

White-eyed buzzard Butastur teesa

Dark chanting goshawk Melierax metabates

*See-see partridge Ammoperdix

griseogularis

Barbary partridge Alectoris barbara

Arabian partridge Alectoris melanocephala

*Black francolin Francolinus francolinus

Yellow-necked spurfowl Francolinus

leucoscepus

Ring-necked pheasant Phasanius colchicus 

*Indian peafowl Pavo cristatus

Grey-crowned crane  Balearica regulorum 

Arabian bustard Ardeotis arabs

Little bustard Tetrax tetrax

Pin-tailed sandgrouse Pterocles alchata

Diamond dove Geopelia cuneata

Sulphur-crested cuckatoo Cacatua galerita

Red lory Eos bornea

Budgerigar Melopsittacus undulatus

*Blossom-headed parakeet Psittacula

roseata

Plum-headed parakeet Psittacula

cyanocephala

Rosy-faced lovebird Agapornis roseicollis

Fischer’s lovebird Agapornis fischeri

Grey parrot Psittacus erithacus

Red-billed leiothrix Leiothrix lutea

Rufous tree-pie Dendrocitta vagabunda

Large-billed crow Corvus macrorhynchus

*Brahminy starling Temenuchus pagodarum

Common hill mynah Gracula religiosa

Crested mynah Acridotheres cristatellus

Jungle mynah Acridotheres fuscus

Golden-breasted starling Lamprotornis

regius

Superb starling Lamprotornis superbus

*Lesser masked weaver Ploceus

intermedius

Rueppell’s weaver Ploceus galbula

*Village weaver Ploceus cucullatus

Baya weaver Ploceus philippinus

Bengal weaver Ploceus benghalensis

Red-billed quelea Quelea quelea

Yellow-crowned bishop Euplectes afer

*Red bishop Euplectes orix

White-winged widow-bird Euplectes

albonotatus

*Scaly-breasted munia Lonchura punctulata 

*Chestnut munia Lonchura atricapilla

Java sparrow Padda oryzivora

Cut-throat Amadina fasciata

Jameson’s firefinch Lagnosticta rhodopareia

Arabian waxbill Estrilda rufibarba

Green avadavat Amandava formosa

*Red avadavat Amandava amandava

Pin-tailed whydah Vidua macroura

Red-crested cardinal Paroaria coronata

Northern cardinal Cardinalis cardinalis

In addition, records of the following

species are either currently in circulation

or under review by EBRC:

Slavonian grebe Podiceps auritus

Spotted thick-knee Burhinus capensis

Spur-winged plover Vanellus spinosus

Brown skua Catharacta antarctica

Red-tailed wheatear Oenanthe

xanthoprymna chrysopygia

Taiga flycatcher Ficedula parva albicilla

Jouanin’s petrel Bulweria fallax

Checklist by courtesy of the Emirates Bird
Records Committee, EBRC, July 2005.

B IRDS

MAMMALS
Those UAE terrestrial mammals rated according to the IUCN Red List 2002 and UAE Mammals Red List 1996 (Hornby 1996). Most species found in the UAE
reside nationally under the category ‘Data Deficient’, or, within the IUCN Red List, are not listed. Species appear here in descending order within their own
family or order according to their conservation status, those at greatest risk appearing first. 

Common kingfisher Alcedo atthis

Pied kingfisher Ceryle rudis

White-throated beeeater Merops albicollis

Little green beeeater Merops orientalis

Blue-cheeked beeeater Merops persicus

European beeeater Merops apiaster

European roller Coracias garrulus

Indian roller Coracias benghalensis

Hoopoe Upupa epops

Wryneck Jynx torquilla

Black-crowned finch lark Eremopterix

nigriceps

Dunn’s lark Eremalauda dunni

Bar-tailed desert lark Ammomanes cincturus

Desert lark Ammomanes deserti

Hoopoe lark Alaemon alaudipes

Calandra lark Melanocorypha calandra

Bimaculated lark Melanocorypha bimaculata

Short-toed lark Calandrella brachydactyla

Lesser short-toed lark Calandrella rufescens

Crested lark Galerida cristata

Oriental skylark Alauda gulgula

Skylark Alauda arvensis

Temminck’s horned lark Eremophila

bilopha

Brown-throated sand martin Riparia

paludicola

Sand martin Riparia riparia

Pale martin Riparia diluta

African rock martin Ptyonoprogne fuligula

Crag martin Ptyonoprogne rupestris

Barn swallow Hirundo rustica

Wire-tailed Swallow Hirundo smithii

Red-rumped swallow Hirundo daurica

Streak-throated swallow Hirundo fluvicola

Asian house martin Delichon dasypus

House martin Delichon urbica

Richard’s pipit Anthus richardi

Blyth’s pipit Anthus godlewski

Tawny pipit Anthus campestris

Long-billed pipit Anthus similis

Olive-backed pipit Anthus hodgsoni

Tree pipit Anthus trivialis

Meadow pipit Anthus pratensis

Red-throated pipit Anthus cervinus

Water pipit Anthus spinoletta

Buff-bellied pipit Anthus japonicus

Forest wagtail Dendronanthus indicus

Yellow wagtail Motacilla flava

Black-headed wagtail Motacilla feldegg

Citrine wagtail Motacilla citreola

Grey wagtail Motacilla cinerea

White wagtail Motacilla alba

Masked wagtail Motacilla alba personata

Yellow-vented bulbul Pycnonotus

xanthopygos

Grey hypocolius Hypocolius ampelinus

Rufous bush robin Cercotrichas galactotes

familiaris

Black bush robin Cercotrichas podobe

Robin Erithacus rubecula

Thrush nightingale Luscinia luscinia

Nightingale Luscinia megarhynchos

Bluethroat Luscinia svecica

Whitethroated robin Irania gutturalis

Eversmann’s redstart Phoenicurus

erythronotus

Black redstart Phoenicurus ochruros

Common redstart Phoenicurus phoenicurus

Ehrenberg’s redstart Phoenicurus

phoenicurus samamisicus

Blackstart Cercomela melanura

Whinchat Saxicola rubetra

Stonechat Saxicola torquata

Siberian stonechat Saxicola torquata maura

Pied stonechat Saxicola caprata

Isabelline wheatear Oenanthe isabellina

Northern wheatear Oenanthe oenanthe

Pied wheatear Oenanthe pleschanka

Black-eared wheatear Oenanthe hispanica

Desert wheatear Oenanthe deserti

Finsch’s wheatear Oenanthe finschii

Persian wheatear Oenanthe (x.)

xanthoprymna 

Eastern pied wheatear Oenanthe picata

Mourning wheatear Oenanthe lugens

Hooded wheatear Oenanthe monacha

Hume’s wheatear Oenanthe alboniger

White-crowned black wheatear Oenanthe

leucopyga

Rock thrush Monticola saxatillis

Blue rock thrush Monticola solitarius

Ring ouzel Turdus torquatus

Blackbird Turdus merula

Eye-browed thrush Turdus obscurus

Dusky thrush Turdus naumanni  eunomus

Black-throated thrush Turdus ruficollis

Fieldfare Turdus pilarius

Song thrush Turdus philomelos

Redwing Turdus iliacus

Mistle thrush Turdus viscivorus

Cetti’s warbler Cettia cetti

Graceful prinia Prinia gracilis

Scrub warbler Scotocerca inquieta

Grasshopper warbler Locustella naevia

River warbler Locustella fluviatilis

Savi’s warbler Locustella luscinioides fusca

Moustached warbler Acrocephalus

melanopogon

Sedge warbler Acrocephalus schoenobaenus

Paddyfield warbler Acrocephalus agricola

Blyth’s reed warbler Acrocephalus

dumetorum

Marsh warbler Acrocephalus palustris

Eastern reed warbler Acrocephalus

scirpaceus fuscus

Clamorous reed warbler Acrocephalus

stentoreus

Great reed warbler Acrocephalus

arundinaceus

Eastern olivaceous warbler Hippolais

pallida

Sykes’s warbler Hippolais rama

Booted warbler Hippolais caligata

Upcher’s warbler Hippolais languida

Icterine warbler Hippolais icterina

Ménétries’ warbler Sylvia mystacea

Desert warbler Sylvia nana

Orphean warbler Sylvia hortensis

Barred warbler Sylvia nisoria

Lesser whitethroat Sylvia curruca

Desert lesser whitethroat Sylvia curruca

minula

Hume’s lesser whitethroat Sylvia curruca

althaea

Common whitethroat Sylvia communis

icterops

Garden warbler Sylvia borin

Blackcap Sylvia atricapilla

Green warbler Phylloscopus nitidus

Yellow-browed warbler Phylloscopus

inornatus

Hume’s warbler Phylloscopus humei

Radde’s warbler Phylloscopus schwarzi

Dusky warbler Phylloscopus fuscatus

Eastern Bonelli’s warbler Phylloscopus

orientalis

Wood warbler Phylloscopus sibilatrix

Plain leaf warbler Phylloscopus neglectus

Chiffchaff Phylloscopus collybita

Willow warbler Phylloscopus trochilus

Blue-and-white flycatcher Muscicapa

cyanomelana

Spotted flycatcher Muscicapa striata

Red-breasted flycatcher Ficedula parva

Semi-collared flycatcher Ficedula

semitorquata

Pied flycatcher Ficedula hypoleuca

Arabian babbler Turdoides squamiceps

Purple sunbird Nectarinia asiatica

Golden oriole Oriolus oriolus

Brown shrike Lanius cristatus

Isabelline shrike Lanius isabellinus

Turkestan shrike Lanius isabellinus

phoenicuroides

Redbacked shrike Lanius collurio

Bay-backed shrike Lanius vittatus

Long-tailed shrike Lanius schach

Lesser grey shrike Lanius minor

Southern grey shrike Lanius meridionalis

Steppe grey shrike Lanius meridionalis

pallidirostris

Woodchat shrike Lanius senator

Masked shrike Lanius nubicus

Black drongo Dicrurus macrocercus

House crow Corvus splendens

Brown-necked raven Corvus ruficollis

Amethyst starling Cinnyricinclus leucogaster

Starling Sturnus vulgaris

Rose-coloured starling Sturnus roseus

Wattled starling Creatophora cineracea

House sparrow Passer domesticus

Spanish sparrow Passer hispaniolensis

Dead Sea sparrow Passer moabiticus

Tree sparrow Passer montanus

Pale rock sparrow Petronia (Carpospiza)

brachydactyla

Yellow-throated sparrow Petronia

xanthocollis

Indian silverbill Euodice malabarica

Chaffinch Fringilla coelebs

Brambling Fringilla montifringilla

Goldfinch Carduelis carduelis

Siskin Carduelis spinus

Linnet Carduelis cannabina

Trumpeter finch Bucanetes githagineus

Common rosefinch Carpodacus erythrinus

Pine bunting Emberiza leucocephalos

Yellowhammer Emberiza citrinella

White-capped bunting Emberiza stewarti

House bunting Emberiza striolata

Cinereous bunting Emberiza cineracea

Ortolan bunting Emberiza hortulana

Rustic bunting Emberiza rustica

Little bunting Emberiza pusilla

Yellow-breasted bunting Emberiza aureola

Reed bunting Emberiza schoeniclus

Red-headed bunting Emberiza bruniceps

Black-headed bunting Emberiza

melanocephala

Corn bunting Miliaria calandra

CATEGORY B

Species considered to have probably

occurred in the UAE in a wild state, but

for which the possibility of escape or

release from captivity cannot be

satisfactorily excluded.

Lesser flamingo Phoenicopterus minor

Red turtle dove Streptopelia tranquebarica

CATEGORY C

Species known or considered likely to

have been introduced to the UAE by man

and which now maintain feral breeding

populations.

Sacred ibis Threskiornis aethiopicus

Egyptian goose Alopochen aegyptiacus

Shikra Accipiter badius

Ring-necked parakeet Psittacula krameri

Alexandrine parakeet Psittacula eupatria

White-cheeked bulbul Pycnonoyus

leucogenys

Red-whiskered bulbul Pycnonotus jocosus 

Red-vented bulbul Pycnonotus cafer

Pied mynah Sturnus contra

Common mynah Acridotheres tristis

Bank mynah Acridotheres ginginianus

Golden-backed weaver Ploceus jacksoni

Streaked weaver Ploceus manyar 

CATEGORY D

Species for which published UAE records

are considered likely to relate to birds that

have escaped, or have been released from

captivity, and whose populations are not at

present considered to be self-sustaining.

Those known to be breeding or to have

bred previously bear an asterisk.

B IRDS
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TAXON COMMON NAME RED LIST STATUS RESIDENCE STATUS IN UAE

Order Cetacea
Mysticeti Baleen whales
Family Balaenopteridae Rorquals

Balaenoptera physalus Fin whale EN/A1abd Status unknown, occurrence not confirmed

B. edeni Bryde’s whale DD Resident 

B. musculus brevicauda Pygmy blue whale DD Status unknown

Megaptera novaeangliae Humpback whale VU/A1ad Single record, Khor Fakkan, 1979

Odontoceti Toothed whales, dolphins and porpoises
Family Delphinidae

Delphinus capensis Long-beaked common dolphin LR:lc Resident

Grampus griseus Risso’s dolphin DD Resident

Sousa chinensis Humpback dolphin DD Resident

Stenella attenuata Spotted dolphin LR:cd Status unknown

S. longirostris Spinner dolphin LR:cd Status unknown

Tursiops truncatus Common bottlenose dolphin DD Probably resident

T.  aduncus Indo-Pacific common dolphin DD Probably resident

Orcinus orca Killer whale LR:cd Status unknown

Pseudocora crassidens False killer whale LR:lc Resident

Family Physeteridae

Physeter macrocephalus Sperm whale VU/A1bd Resident

Family Kogiidae

Kogia sp. Dwarf/Pygmy sperm whale DD Not confirmed

Family Phocoenidae

Neophocaena phocaenoides Finless porpoise DD Resident

Order Sirenia
Family Dugongidae

Dugong dugon Dugong VU/A1cd Resident

Note: Global Red List status taken from the IUCN Red List database at the Internet site http://www.redlist.org. EN Endangered, VU Vulnerable, LR:cd Lower Risk: Conservation Dependent, DD Data
Deficient, LR:lc Lower Risk: least concern (i.e. not on the Red List)
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THABIT ZAHRAN AL ABDESSALAAM is Director of the Marine
Environment Research Centre at the Environment Agency – Abu Dhabi
(EA–AD), formerly ERWDA. Prior to that, he worked as the Director of the
Marine Science and Fisheries Centre at the Ministry of Agriculture and
Fisheries in the Sultanate of Oman. Al Abdessalaam did his undergraduate
studies at the University of Miami in Florida, USA where he majored in
marine science-marine biology and his graduate studies at Oregon State
University in Corvallis, Oregon, majoring in Fisheries Science. Throughout
his life, Al Abdessalaam has lived close to the sea and has in the process
developed a keen interest in the marine environment.

SIMON ASPINALL is a freelance ecological consultant and scientific editor
based in Abu Dhabi, UAE. Apart from completing environmental impact
assessments and mitigation studies, he works extensively with international
non-governmental organisations, including UNESCO, on its regional Man
and Biosphere and World Heritage programmes; WWF-International;
BirdLife International and the World Conservation Union, IUCN. He is a
member of two IUCN commissions, is the current chairman of the Emirates
Bird Records Committee and chaired the Emirates Natural History Group
from 2002–2005. He also enjoys working with the Abu Dhabi Islands
Archaeological Survey, including research into its internationally significant
palaeontological discoveries.  

Simon has published upward of 200 articles and papers on natural
history; wrote the standard text Status and Conservation of the Breeding
Birds of the United Arab Emirates (1996) and has contributed chapters to
several books on birds, other wildlife topics and regional conservation
issues and environmental legislation. He has lived in Abu Dhabi since 1993.

ROBERT BALDWIN first came to Arabia in 1988 and has since spent most
of his working life in the region. His studies on marine life are aimed at
furthering conservation initiatives, which he achieves largely through marine
research and education programmes in Oman and through representation
on IUCN‘s Species Survival Commission as a member of the Cetacean
Specialist Group.

Rob is the author of several books on Arabian marine life, including
Snorkelling and Diving in Oman, Whales and Dolphins along the Coast of
Oman, Whales and Dolphins of the United Arab Emirates and Whales and
Dolphins of Arabia. He is currently working on a new book on marine life of
Arabian seas.

Rob works as an environmental consultant in the Sultanate of Oman,
where he lives with his wife and four children.

MARK BEECH has a BSc degree in Archaeology from the Institute of
Archaeology, University College London and a Masters degree in
Environmental Archaeology from the University of Sheffield in the UK. His
PhD, completed in 2001 in the Departments of Archaeology and Biology at
the University of York, examined the development of fishing in the Arabian
Gulf and Gulf of Oman from around 7000 years ago until the Later Islamic
period. His research interests include the prehistory of the Arabian Peninsula,
in particular the Neolithic period, the exploitation of marine resources, and
using archaeology to reconstruct ancient economies and environments. 

Mark has been involved in fieldwork in the United Arab Emirates
continuously since 1994, and has carried out work in a number of other
countries. In October 2002 he was appointed to the position of Senior
Resident Archaeologist for the Abu Dhabi Islands Archaeological Survey
(ADIAS), and he is currently based in Abu Dhabi in the United Arab
Emirates. He is also an Honorary Research Fellow in the Department of
Archaeology at the University of York in the UK.

BENNO BÖER is a professional ecologist with international experience in
marine, coastal, and terrestrial environmental sciences, including habitat
research and rehabilitation, resources and sensitivity mapping, the
establishment of protected areas, biosalinity research and development,
water and associated ecosystems, ecotourism, policy development, cultural
and social projects.

MOHAMMED AL BOWARDI graduated from Lewis and Clark College in
Portland, Oregon in 1981 with a degree in political science and history. He
holds a number of senior government positions in Abu Dhabi, including
those of Secretary-General of the Abu Dhabi Executive Council, Under-
Secretary in the Diwan of the Crown Prince of Abu Dhabi, Vice Chairman
of the Federal Environmental Agency and Managing Director of the
Environment Agency – Abu Dhabi (EA-AD), formerly the Environmental
Research and Wildlife Development Agency (ERWDA). He is also Chairman
of the Emirates Wildlife Society and Vice-Chairman of the Emirates
Falconers Club and is responsible for the activities of the Abu Dhabi Islands
Archaeological Survey (ADIAS).

GARY BROWN received a PhD from the University of Bonn in 1993 on the
heavy metal vegetation of Central Europe. He subsequently moved to
Kuwait University where he carried out research into various aspects of
desert ecology. After gaining a post-PhD degree at the University of Rostock
on the vegetation ecology of degraded desert ecosystems in north-eastern
Arabia, he moved to the UAE where he is currently based. Gary has a broad
interest in desert ecology, including vegetation, flora and fauna, lichens,
vegetation degradation and habitat restoration, concentrating mainly on
Kuwait, Oman and the UAE. He is author of numerous scientific papers and
several book chapters.

PETER CUNNINGHAM is a wildlife biologist who has lived, worked and
studied in the United Arab Emirates during the late 1990s. He has
published numerous wildlife-related, peer-reviewed scientific and natural
history notes and publications from the region. Currently he is working at
the Polytechnic of Namibia in Windhoek, Namibia, where he is involved in
training Nature Conservation officials.

CHRISTOPHER DREW graduated from the University of Liverpool, UK, in
1996 with an honours degree in Zoology. He came to the United Arab
Emirates shortly afterwards as a part-time PhD student at the University of
Stirling, Scotland. The topic of his research was the ecology of the desert hare.
After eight years working at the National Avian Research Centre and the
Environmental Research and Wildlife Development Agency, his knowledge of
the desert environment, arid land ecosystems and particularly its wildlife is
considerable. His research interests continue to be the desert hare, but also
Rüppell’s fox and Arabian tahr. He is a member of the lagomorph and canid
specialist groups of the IUCN and was one of the founding members of the
Arabian tahr conservation group. He continues to carry out research on hares
in his spare time and is currently studying behavioural adaptations in relation
to temperature.

Christopher received his doctorate in 2005 and currently works as
Environmental Projects Manager for an International Environmental
Consultancy in Abu Dhabi where he is involved in wildlife translocation
and mitigation.

GRAHAM EVANS is an Honorary Professor of  Sedimentology at the
Department of Ocean and Earth Sciences, University of Southampton;
Emeritus Reader in Sedimentology, University of London; and Honorary
Associate Professor of  Sedimentology, University of Nanjing, China.
Graham received a BSc from Bristol University in 1956 and obtained his
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Brigitte is currently an Assistant Professor at Zayed University, teaching
biological courses. She is working on extending the dipteran records for the
UAE, but is also interested in other insect orders and the ecology of all
habitats in which they occur. She spends time every weekend in wadis and
desert environment with the Al Ain Chapter of the Emirates Natural History
Group, observing, identifying and recording fauna and flora.

DAVID JOHN is a Marie Curie-funded postdoctoral researcher at the Martin
Ryan Institute, NUI, Galway and a Scientific Associate at the Natural History
Museum (NHM) in London. Before retiring from the NHM in 2002 he had
been chair of the Environmental Research Quality Theme and head of the
Algae Division and Freshwater Algae Section. Before joining the NHM in
1980 he spent 12 years as lecturer/senior lecturer in botany at the
University of Ghana. In 1988 he was awarded a DSc and for 12 years was
the editor-in-chief of the Systematics Association’s Special Volume series.
He has been co-leader of research programmes in Chile, the Arabian Gulf
and West Africa. As an experienced professional SCUBA diver, he has
carried out research/commissioned work on coral reef associated seaweeds
in the Arabian Gulf and Red Sea. He has published 160 research
papers/reports on the taxonomy, ecology and biogeography of alga, edited
three books and authored two books on West African algae.

ANTHONY (TONY) KIRKHAM graduated with a BSc from Aberystwyth
University, Wales, an MSc from Imperial College, and a PhD from Bristol
University. His entire post-graduate career has been spent working in the oil

and gas industry. Between 1974–94 he worked for BP Exploration as a
sedimentologist and development geologist, and has since held posts with
Abu Dhabi Company for Onshore Operations (ADCO), Landmark Graphics,
Reservoir Characterization Research & Consulting, HOT Engineering,
Veritas, Petrel Software and is currently working for Schlumberger, London.
Sedimentology, reservoir characterisation and 3D modelling are his
particular areas of interest. In recent years he has been assisting
archaeological surveys in Abu Dhabi.

ANDREW SMITH is a Senior Research Scientist in the Department of
Palaeontology at the Natural History Museum in London. Andrew graduated
from the University of Edinburgh and is a Fellow of the Royal Society of
Edinburgh. His main interests are the morphological and molecular phylogeny
of sea urchins and he has published on the Cretaceous echinoids from the
United Arab Emirates – Oman border region. 

PETER J. WHYBROW was formerly a Senior Research Scientist in the
Department of Palaeontology at the Natural History Museum in London. A
graduate from the University of Reading he undertook palaeontological work
throughout Arabia and in Pakistan, Turkey and Africa. He was co-editor
(with Andrew Hill) of Fossil Vertebrates of Arabia, (1999), the proceedings of
a conference held in the UAE in 1995 on the results of investigations of the
Late Miocene in Abu Dhabi’s Western Region. Amongst his scientific
publications were many other papers on the palaeontology of Arabia. 
Peter died in early 2004.

PhD in 1960 at Imperial College, London. He has taught and supervised
many research students and has been involved in sedimentological
research in the Arabian Gulf, Northwest Europe, Spain, Turkey and India.
While at Imperial College, Graham began studies in the Arabian Gulf. 
He was an Associate Professor and UNESCO consultant at the Marine
Institute of METU, Ankara, Turkey from 1978–79, and visiting Professor
with the Univerisdad Complutense Madrid and University of Vigo, Spain
between 1991–92. Graham is again working in the United Arab Emirates,
Spain and Turkey on sedimentological/archaeological problems.

GARY FEULNER holds degrees in geology from Princeton University and
Yale University in the United States. He is a longtime resident of the UAE
and a keen outdoorsman and naturalist who has explored extensively on
foot in many of the UAE’s remote off-road environments. His publications
include the results of field research on local geomorphology, freshwater fish,
mountain toads, and freshwater, land and mangrove molluscs, as well as
first reports of certain UAE plant and invertebrate species. Gary has served
for a number of years as Chairman of the Dubai Natural History Group.

DREW GARDNER graduated in Zoology from Edinburgh University, and
received a PhD from Aberdeen University, Scotland in 1984 for a study on
the evolution and ecology of day geckos in the Seychelles islands. Having
worked for three years at University College London, he accepted a post as
a lecturer at Sultan Qaboos University, Muscat, where he remained for 12
years. He has been living in Abu Dhabi for the past four years, lecturing in
biology and environmental science at Zayed University. 

Drew has previously worked on reptiles in the Seychelles, Mauritius, and
Oman, with particular interests in systematics, biogeography, ecology and
functional morphology, and has published numerous papers and articles on
Arabian natural history as well as on the ecology and conservation of
juniper woodlands in Jebel Akhdar, Oman.  

DAVID GEORGE is a Scientific Associate at the Natural History Museum
(NHM) in London and also acts on their behalf as a marine biological
consultant in the Middle East. Prior to retirement from the permanent staff
of the NHM in 1998, he was head of the Marine Biological Services Division
of the Zoology Department and leader of the Environmental Impact
Assessment programme within the NHM’s Environmental Quality Research
Theme from its inception until his retirement. He has particular expertise in
marine invertebrate communities of coral reefs and other hard substrata
and in the biology, ecology and taxonomy of marine worms. He has over
150 published research papers and commissioned reports to his name.
David is a professionally qualified SCUBA diver with 40 years experience of
the subtidal environment and is an established underwater photographer.

MIKE GILLETT is a professional biological scientist with a first degree
from the University of Sheffield and PhD in biochemistry from the
University of London. He has worked in the UK and in Brazil as well as in
the UAE, where he spent over 13 years in the Faculty of Medicine at the
UAE University in Al Ain. Although all all-round naturalist, he is mainly
interested in entomology and has a particular passion for Coleoptera
(beetles) and Lepidoptera (butterflies and moths).

CONRAD GILLETT is a biologist and graduate of the University of London
and currently works in the UK. As an entomologist, he has studied and
collected insects throughout Europe and in North and South America, in
addition to the Middle East. Having lived in Al Ain, he has an extensive
knowledge of the natural history of the UAE and he regularly makes return
visits to study its flora and fauna. 

PETER HELLYER is a graduate of Britain’s Sussex University and has been
resident in the UAE for nearly 30 years. A former Chairman of the Emirates
Natural History Group and a winner, in 2004, of its annual Sheikh Mubarak bin

Mohammed Natural History Award, he founded, in 1991, and edits the Group’s
peer-reviewed bi-annual journal, Tribulus, and is also a member of the
Emirates Bird Records Committee. Executive Director of the Abu Dhabi Islands
Archaeological Survey (ADIAS) since 1992, he has published extensively on the
archaeology, history and natural history of the United Arab Emirates.

ANDREW HILL is interested in human evolution and its relationship to
environment, changing ecosystems and mammalian faunas. This has involved
research in Arabia, Pakistan, and Kenya, where he is director of the Baringo
Paleontological Research Project. With Peter Whybrow he carried out research
in the UAE from 1984 onwards, and with Peter was co-organiser of the First
International Conference on the Fossil Vertebrates of Arabia, held in Abu
Dhabi in March 1995, and co-editor of the resulting volume: Fossil
Vertebrates of Arabia. He hopes to continue this work in coming years in
association with the Abu Dhabi Islands Archaeological Survey. 

After a doctorate from London University, Andrew worked at the Kenya
National Museum, becoming Administrative Director of the International Louis
Leakey Memorial Institute for African Prehistory.  This was followed by five
years at Harvard before he moved to Yale University.  At Yale he is Professor of
Anthropology, Chair of the Anthropology Department, and Head of the
Anthropology Division in the Yale Peabody Museum of Natural History

PETER HOGARTH studied Zoology at Edinburgh University before taking
his PhD at the University of York, where he is now Senior Lecturer in the
Department of Biology.  His principal research interests are in the biodiversity,
distribution, and ecology of tropical marine crustacea, particularly in
mangroves.  He has worked in China, Malaysia, the Maldives, Egypt, 
Oman, Yemen, Iran and the United Arab Emirates.

JOHN HOOLIHAN is employed as a fisheries scientist with the Environmental
Agency – Abu Dhabi (EA-AD), formerly ERWDA. A large portion of his work
pertains to recreational fisheries and studies of the behavior, biology and
genetic stock structure of large pelagic predators, particularly sailfish
(Istiophorus platypterus) and kingfish (Scomberomorus commerson). Research
of the movement and migration of sailfish has led to the establishment of
the co-operative tagging program in ERWDA. John holds a BSc degree in
avian biology from the University of California (Davis), MSc in environmental
management from Imperial College, University of London and a PhD in
marine biology from the University of New South Wales (Sydney).

RICHARD HORNBY has a background in zoology but he has extensive
knowledge of botany and experience in nature conservation and management
of ecological research. Most of his career was spent with the Nature
Conservancy Council in southern England. He moved to Abu Dhabi in 1993 to
set up the National Avian Research Centre (NARC), which is now part of the
Environment Agency – Abu Dhabi (EA-AD), formerly ERWDA. When ERWDA
was well-established, he moved to the UAE Federal Environmental Agency
(FEA) to advise on wildlife and land use issues. In July 1996 he became an
independent ecological consultant, based in Abu Dhabi. He extended his
interests into marine and coastal ecology, and has been involved with a wide
range of environmental and ecological projects in UAE, Oman and Qatar. 

In 1997 Richard joined the staff of The Encyclopaedia of Life Support
Systems to work as an Academic Editor, and continues to combine his
editorial duties with his consultancy work. He was the Chairman of Emirates
Natural History Group (Abu Dhabi) from 1993 to 1999.

BRIGITTE HOWARTH arrived in the UAE in 1998. Whilst studying for her
first degree in applied ecology at the University of East London, she was
introduced to entomology and discovered hoverflies. Their mimicry of
stinging Hymenoptera became the subject of her PhD entitled ‘Batesian
Mimicry in the British Syrphidae’ some of which has been published in
scientific journals. She was also successful in attracting funding from the
Natural Environment Research Council (NERC) in England to develop an
immunological test to determine whether birds are stung by bees and wasps. 

C
O

N
T

R
IB

U
T

O
R

S

4 0 74 0 6

T
H

E
E

M
IR

A
T

E
S

–
A

N
A

T
U

R
A

L
H

IS
T

O
R

Y



S
C

IE
N

T
IF

IC
S

P
E

C
IE

S
IN

D
E

X

4 0 9

Aphodius beluchistanicus, 355
Aphodius hormonzensis, 355
Aphodius lividus, 355
Aphodius woolastoni, 355
Apis mellifera, 355, 379
Aplidium cf rubripunctum, 359
Aplysinella rhax, 356
Apogon nigripinnis, 362
Apogon semiornatus, 362
Apogon taeniatus, 362
Apomecyna lameeri, 188, 356
Aporodes florialis, 182, 353
Apsteiniella naviauxi, 186-187,

355, 378, 395
Apus affinis, 289, 365
Apus apus, 301, 365
Apus melba, 365
Apus pacificus, 301, 365
Apus pallidus, 286, 365
Aquila chrysaetos, 293, 365
Aquila clanga, 137, 287, 365
Aquila heliaca, 365
Aquila nipalensis, 15, 365
Aquila pomarina, 365
Arabella iricolor caerulea, 357
Arabicnemis caerula, 176-177,

352
Arabineura khaldi, 352
Arca avellana, 358
Ardea cinerea, 137, 295, 303,

365
Ardea goliath, 367
Ardea purpurea, 286, 298, 365
Ardeola grayii, 295, 365
Ardeola ralloides, 365
Ardeotis arabs, 367
Arenaria interpres, 294, 365
Arenosclera sp., 356
Argina astrea, 353
Argyrolobium roseum, 349
Argyrops spinifer, 261, 280,

363
Aristida abnormis, 350
Aristida adscensionis, 350
Aristida funiculata, 350
Aristolochia bracteolata, 348
Arius thalassinus, 361
Armada fletcheri, 354
Armada philbyi, 354
Armandia cf intermedia, 357
Armandia lanceolata, 357
Arnebia hispidissima, 348
Arnia paediusalis, 353
Arothron stellatus, 129, 364
Arthrocnemum macrostachyum,

95-96, 98, 134, 348
Artogeia rapae iranica, 352
Arundo donax, 106, 153, 350
Asaccus caudivolvulus, 231,

360
Asaccus gallagheri, 231, 360,

383, 399

Asaphis violascens, 359
Ascidia sp., 359
Asellia tridens tridens, 367
Asio flammeus, 365
Asio otus, 301, 365
Asparagopsis taxifolia, 351
Asparagus falcatus, 349
Asphodelus tenuifolius, 32,

105, 348
Aspidopholas obtecta, 359
Astata sp. aff. cleopatra, 354
Asterina burtoni, 125, 217, 359
Asteriscus hierochunticus, 348
Asteromphalus flabellatus, 351
Astragalus annularis, 349
Astragalus biabanensis, 349
Astragalus cf squarrosus, 349
Astragalus corrugatus, 349
Astragalus eremophilus, 349
Astragalus fasciculiformis, 349
Astragalus hamosus, 349
Astragalus hauarensis, 349
Astragalus schimperi, 349
Astragalus tribuloides, 349
Astragalus vogelii, 349
Astropecten polyacanthus

phragmorus, 359
Athene noctua, 290, 365
Atomorpha hedemanni, 353
Atractylis cancellata, 348
Atractylis carduus, 348
Atriplex leucoclada, 348
Attagenus fasciatus, 356
Atule mate, 362
Atys cylindricus, 358
Aucha polyphaenoides, 353
Audouinella bahreinii, 351
Audouinella saviana, 351
Audouinella sp., 351
Aulacoderus coarcticollis, 356
Aulacodiscus argus, 351
Aulonogyrus concinnus, 355
Aurelia aurita, 357
Austrobatrachus dussumieri,

361
Autographa gamma, 353, 378,

395
Autophila cerealis, 354
Autophila depressa, 354
Autophila ligaminosa, 354
Autophila luxuriosa, 354
Auxis thazard, 364
Avena barbata, 350
Avena fatua, 350
Avena sterilis, 350
Avicennia marina, 13, 34, 114,

127, 134, 153, 161, 165,
348, 373, 375-376, 379,
393, 397, 403-404

Avrainvillea amadelpha, 126,
161, 351

Aythya ferina, 298-299, 365

Aythya fuligula, 365
Aythya nyroca, 365
Azanus jesous jesous, 352
Azanus ubaldus, 352
Azygophlebs inclusa, 353

Bacillaria socialis, 351
Bacopa monnieri, 350
Bacteriastrum delicatulum, 351
Bacteriastrum hyalinum, 351
Bagrus shuwaiensis, 346
Balaenoptera edeni, 368
Balaenoptera musculus

brevicauda, 368
Balaenoptera physalus, 337,

368, 387, 390
Balanus albicostatus, 127, 357
Balanus amphitrite, 131, 205,

357
Balanus trigonus, 205, 357
Balearica regulorum, 367
Barbatia parva, 358
Barbatia setigera, 358
Barbus sp., 346
Bassia muricata, 348
Beania sp., 359
Belomicrus sp., 355
Bembecinus bytinskii, 355
Bembix chlorotica, 355
Bembix chopardi, 355
Bembix dahlbomi, 355
Bembix freygessneri, 355
Bembix gazella, 355
Bembix irritata, 355
Bembix kholi, 355
Bembix nigrispina, 355
Bembix nilotica, 355
Bembix oculata, 355
Bembix pallescens, 355
Bembix priesneri, 355
Bembix radoszkowskyi, 355
Bembix rochi, 355
Bembix rufiventris, 355
Bembix saadensis, 355
Bembix tranquebarica, 355
Bembixhameri, 355
Berkeleya sp., 351
Beta vulgaris, 348
Bhawania cryptocephala, 357
Bicellaria cf levinseni, 359
Bienertia cycloptera, 98, 348
Biflustra sp., 359
Blaps kollari kollari, 356
Blepharis ciliaris, 104, 348
Bocchoris onychinalis, 182, 353
Boerhavia diffusa, 349
Boerhavia elegans, 349
Bolboschoenus maritimus, 349
Bornolis crinomima, 353
Bostrychopsis reichei, 356
Botaurus stellaris, 365
Bothropoma cf munda, 358

Bothynodores sp., 356
Botryllus gregalis, 359
Botryllus niger, 359
Botryllus spp., 220, 359
Botryocladia sp., 351
Botula cinnamomea, 358
Brachiaria eruciformis, 350
Brachiaria ramosa, 350
Brachiaria reptans, 350
Brachidontes variabilis, 124,

128, 130, 213, 358
Brachyglossina rowlandi, 353
Brachypodium distachyum, 350
Bramatherium sp., 346
Branchiomma cingulata, 357
Branta sandvicensis, 367
Brassica tournefortii, 348
Brephidium exile, 182, 352, 378
Bromus madritensis, 350
Bromus pectinatus, 350
Bryophilopsis tarachoides, 354
Bubo bubo ascalaphus, 290-

291, 329, 365
Bubulcus ibis, 137, 300, 365
Bucanetes githagineus, 290,

366
Bufoidia larseni, 353
Buglossoides tenuiflora , 348
Bulla ampulla, 358
Bulweria fallax, 367
Bunopus spatalurus, 233, 360,

383, 399
Bunopus tuberculatus, 233,

237, 360, 383, 398
Burhinus capensis, 367
Burhinus oedicnemus, 35, 287,

365
Butastur teesa, 367
Buteo buteo vulpinus, 365
Buteo rufinus, 287, 329, 365
Butorides striatus, 136, 295,

365

Cacatua galerita, 367
Cadra cautella, 353
Calandrella brachydactyla, 301,

366
Calandrella rufescens, 293, 366
Calendula arvensis, 348
Calidris alba, 365
Calidris alpina, 294, 365
Calidris canutus, 365
Calidris ferruginea, 294, 365
Calidris melanotos, 365
Calidris minuta, 365
Calidris ruficollis, 365
Calidris subminuta, 365
Calidris temminckii, 298, 365
Calidris tenuirostris, 294, 365
Calliclystis palaearctica, 353
Calligonum comosum, 34, 99,

153-154, 350

Calligonum crinitum, 100, 293,
350

Callioplana sp, 357
Callipeltis cucullaris, 350
Callista erycina, 359
Callista florida, 359
Callithamnion sp., 351
Callogobius plumatus, 364
Callopistria latreillei, 353
Callyspongia spp., 356
Calosobruchus maculates, 356
Calothrix confervicola, 351
Calotropis procera, 102-103,

143, 155-156, 172, 181,
348

Caminara imbricatum, 355
Campalita oliveiri, 355
Camponotus xerxes, 354
Campsomeriella thoracica,

184, 354
Campylodiscus sp., 351
Canis lupus arabs, 310-311,

367
Cantharus fumosus, 358
Capparis cartilaginea, 104,

143, 348
Capparis spinosa, 348
Capra aegagrus, 333, 367
Capra ibex, 316, 333, 367
Caprimulgus aegyptius, 301,

365
Caprimulgus europaeus, 286,

365
Caprimulgus mahrattensis,

301, 365
Capsella bursa-pastoris, 348
Caradrina (Eremodrina)

bodenheimeri, 354
Caradrina (Paradrina) eremica,

353-354
Caradrina (Paradrina) flava, 354
Caradrina (Platyperigea)

africarabica, 354
Caradrina (Platyperigea)

oberthueri, 354
Caradrina (Platyperigea)

soudanensis, 354
Caralluma arabica, 147, 152,

348
Caralluma flava, 147-148, 348
Carangoides bajad, 261, 265,

272, 280, 362
Carangoides chrysophrys, 362
Carangoides fulvoguttatus, 362
Caranx heberi, 362
Caranx ignobilis, 265, 272,

275, 362
Caranx sexfasciatus, 362
Carcharhinus leucas, 264, 361
Carcharhinus melanopterus,

261, 263, 361
Carcharhinus sorrah, 361
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Abalistes stellatus, 364
Ablennes hians, 361
Ablepharus pannonicus, 235,

360
Abudefduf vaigiensis, 363
Abudhabia baynunensis, 86,

347
Abutilon fruticosum, 349
Abutilon pannosum, 349
Acacia ehrenbergiana, 102, 329,

349
Acacia nilotica, 142, 349
Acacia sp., 346
Acacia tortilis, 25, 34, 102-

105, 142-143, 332, 349
Acanthaster planci, 129, 217,

359
Acanthastrea echinata, 357
Acanthochiton woodwardi, 358
Acanthodactylus boskianus,

234, 360
Acanthodactylus

gongrorhynchatus, 360
Acanthodactylus haasi, 360
Acanthodactylus opheodurus,

360
Acanthodactylus schmidti, 233,

360
Acanthodendrilla sp., 356
Acantholepis nigrescens, 354
Acantholipes circumdata, 354
Acanthonys limbatus, 359
Acanthopagrius berda, 363
Acanthopagrus bifasciatus,

119, 363
Acanthopagrus latus, 281, 363
Acanthopleura vaillantii, 124,

211, 358
Acanthurus sohal, 364
Acar plicata, 119, 124, 213, 358
Acasta sp., 357
Accipiter badius, 366
Accipiter brevipes, 365
Accipiter nisus, 289, 365
Acervochalina cf confusa, 356
Acervochalina spp., 356
Acetabularia calyculus, 126,

161, 351
Achaea catella, 354
Achelia sp., 358
Acherontia styx, 182, 353
Acheta domestica, 352
Acheta hispanica, 352
Achnanthes angustata, 351
Achnanthes bigibba, 351
Achnanthes brevipes, 351
Achnanthes parvula, 351
Achyranthes aspera, 348
Acmaeodera flavipennis, 356
Acmaeodera omanensis, 356
Acmaeodera pantherina, 356
Acmaeoderella squamosa, 356

Acomys cahirinus dimidiatus,
331-332, 367

Acontia biskrensis, 354
Acontia lucida, 354
Acontia umbrigera, 354
Acorypha glaucopsis, 352
Acridocarpus orientalis, 105,

153, 182, 349
Acridotheres cristatellus, 367
Acridotheres fuscus, 367
Acridotheres ginginianus, 366
Acridotheres tristis, 137, 288,

366
Acrobyla kneuckeri, 354
Acrocephalus agricola, 301, 366
Acrocephalus arundinaceus,

301, 366
Acrocephalus dumetorum, 283,

366
Acrocephalus melanopogon, 366
Acrocephalus palustris, 286,

366
Acrocephalus schoenobaenus,

366
Acrocephalus scirpaceus

fuscus, 298, 366
Acrocephalus stentoreus, 136,

295, 366
Acrochaete viride, 351
Acropora arabensis, 357
Acropora downingi, 118, 202,

357
Acropora muricata, 357
Acropora pharaonis, 202-203,

357
Acropora valida, 357
Acrosterigma lacunosa, 359
Acrotylus insubricus inficitus,

352
Acrotylus longipes, 352
Actaea savignyi, 358, 360
Actitis hypoleucos, 287, 365
Actumnus asper, 359
Adesmia cothurnata

omanensis, 356
Adesmia cothurnata rathjensi,

356
Adesmia stoekleini

rasalkhaymana, 187, 356
Adiantum capillus-veneris, 105,

144, 348
Adocia atra, 197, 356
Adonia variegata, 356
Aegypius monachus, 367
Aeluropus lagopoides, 107, 350
Aeluropus littoralis, 350
Aeluropus massauensis, 350
Aeoloides grisescens, 356
Aerva javanica, 102, 348
Aetea sp., 359
Aetobatis narinari, 267, 361
Aetomylaeus nichofii, 361

Africalpe vagabunda, 354
Agapornis fischeri, 367
Agapornis roseicollis, 367
Agdistis sp., 353
Agriophyllum minus, 98, 348
Agrius convolvuli, 353
Agrodiatus loewii ssp., 352
Agrotis haifae, 353
Agrotis herzogi, 353
Agrotis ipsilon, 353
Agrotis sardzeana, 353
Agrotis segetum, 353
Agrotis spinifera, 353
Agrotis trux, 353
Ailopus simulatrix simulatrix,

352
Ailopus thalassinus

thalassinus, 352
Aizoon canariense, 348
Alaemon alaudipes, 293, 366
Alauda arvensis, 284, 366
Alauda gulgula, 301, 366
Alcedo atthis, 137, 286-287,

295, 366
Alectis indicus, 362
Alectoris barbara, 367
Alectoris chukar, 290, 316, 365
Alectoris melanocephala, 367
Alectryonella plicatula, 358
Alectryonella sp., 358
Alepes djedaba, 362
Alhagi graecorum, 349
Allaporcellana pygmaea, 360
Allochroa bronnii, 358
Aloe vera, 349
Alopochen aegyptiacus, 366
Alpheus cf djeddensis, 128,

206, 357
Alternanthera pungens, 348
Aluterus monoceros, 364
Alysicarpus heterophyllus, 349
Amadina fasciata, 367
Amandava amandava, 367
Amandava formosa, 367
Amaranthus albus, 348
Amaranthus graecizans, 348
Amaranthus hybridus, 348
Amaranthus spinosus, 348
Amaranthus viridis, 348
Amaurornis phoenicurus, 289,

365
Amberboa lippi, 348
Amblygobius albimaculatus,

364
Amegilla abyssina, 355
Amegilla crocea, 355
Amegilla mucorea, 355
Amiantis umbonella, 127, 359
Amicta mauretanica, 353
Amicta murina, 353
Ammatomus mesostenus, 355
Ammatomus rufonodis, 355

Ammi majus, 348
Ammocleonus aschabadensis,

188, 356
Ammomanes cincturus, 293,

366
Ammomanes deserti, 290, 366
Ammoperdix griseogularis, 367
Ammoperdix heyi, 290, 365
Ammophila erminea, 354
Ammophila gracillima, 354
Ammophila poecilocnemis, 354
Ammophila rubripes, 354
Ampelisca sp., 357
Amphiglena mediterranea, 357
Amphimedon sp., 356
Amphioplus (Lymanella)

hastatus, 359
Amphiprion clarkii, 119, 201,

363
Amphiroa fragilissima, 351
Amphisbetia sp., 357
Amphora arenaria, 351
Amphora coffeaeformis, 351
Amphora exigua, 351
Amphora granulata, 351
Amphora laevissima, 351
Amphora proteus, 351
Amphora rhombica, 351
Ampithoe ramondi, 357
Ampulex assimilis, 354
Amygdalus arabica, 105, 350
Anabasis setifera, 98, 348
Anacridium aegyptium, 352
Anacridium melanorhodon

arabafrum, 179, 352
Anadara uropigimelana, 358
Anagallis arvensis, 107, 350
Anamecia ferdovsi, 353
Anaphais aurota aurota, 352
Anas acuta, 365
Anas clypeata, 365
Anas crecca, 365
Anas penelope, 298, 365
Anas platyrhynchos, 295, 365
Anas querquedula, 286-287,

365
Anas strepera, 365
Anastatica hierochuntica, 142,

348
Anatoma cf jacksoni, 358
Anax imperator, 176, 352
Anax parthenope, 177, 352
Anchusa aegyptiaca, 348
Anchusa hispida, 348
Ancilla castanea, 358
Ancilla farsiana, 358
Ancylosis biflexella, 353
Andrachne aspera, 349
Andrachne telephioides, 349
Andrena aethiops Imh. f.

rutila, 355
Andrena savignyi, 355

Anethum graveolens , 348
Angiospermae, 348
Anisephyra sublutearia, 353
Anodontia sp., 358
Anomastraea irregularis, 118,

357
Anomia achaeus, 358
Anoplodactylus cf turbidus,

358
Anoplodactylus glandulifer,

358
Anotrichium tenue, 351
Anous stolidus, 296, 365
Anous tenuirostris, 365
Anoxypristis cuspidate, 361
Anser albifrons, 365
Anser anser, 365
Anser erythropus, 365
Antarchaea conicephala, 354
Antarchaea erubescens, 354
Antarchaea fragilis, 354
Antennablennius sp., 364
Anthaxia abdita, 356
Anthaxia sp., 356
Anthene amarah amarah, 352
Anthia duodecimguttata, 355
Anthidium tessellatum, 355
Anthocopa belonensis, 355
Anthocopa helouaensis, 355
Anthrenus coloratus, 356
Anthrenus flavipes, 356
Anthropoides virgo, 365
Anthus campestris, 292, 366
Anthus cervinus, 366
Anthus godlewski, 366
Anthus hodgsoni, 366
Anthus japonicus, 366
Anthus pratensis, 366
Anthus richardi, 301, 366
Anthus similis, 290, 366
Anthus spinoletta, 366
Anthus trivialis, 288, 366
Anticharis arabica, 350
Anticharis glandulosa, 350
Antipathes sp., 129, 200, 357
Antropora minor, 359
Anumeta asiatica, 354
Anumeta atrosignata, 354
Anumeta cestis, 354
Anumeta hilgerti, 354
Anumeta spilota, 354
Anvillea garcinii, 348
Anydrophila fouadi, 354
Anydrophila sirdar, 354
Aphanius dispar, 257-258,

361, 384, 396
Apharitis acamas hypargyros,

352
Apharitis myrmecophilia, 170,

352
Aphodius arabicus, 186-187,

355
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Convolvulus acanthocladus, 349
Convolvulus arvensis, 349
Convolvulus cephalopodus, 349
Convolvulus glomeratus, 349
Convolvulus pilosellifolius, 349
Convolvulus prostratus, 349
Convolvulus virgatus, 349
Conyza bonariensis, 348
Coracias benghalensis, 288,

300, 366
Coracias garrulus, 292, 366
Corallocarpus schimperi, 349
Corbula sp., 359
Corchorus depressus, 350
Corchorus trilocularis, 350
Cordia sinensis, 348
Cornulaca arabica, 100, 348
Cornulaca aucheri, 143, 348
Cornulaca monacantha, 97, 99,

149, 348
Cornutiplusia circumflexa, 354
Coronopus didymus, 107, 348
Corvus macrorhynchus, 367
Corvus ruficollis, 287, 366
Corvus splendens, 136, 288,

366
Coryogalops anomolus, 364
Coryogalops tessellates, 364
Coryphaena hippurus, 267, 362
Coscinaraea monile, 118, 357
Costellaria sp., 358
Coturnix coturnix, 301, 365
Creatonotos arabicum, 353
Creatonotos gangis, 353
Creatophora cineracea, 301, 366
Creightonella amablis, 355
Crematogaster antaris, 354
Crenidens crenidens, 363
Cressa cretica, 107, 349
Crex crex, 365
Cribrochalina sp., 356
Crocisaspidia forbesii, 355
Crocisaspidia muscatensisi, 355
Crocodylus cf niloticus, 346
Crocodylus sp., 346
Crocothemis erythraea, 352
Crocothemis sanguinolenta, 352
Croscherichia richteri, 187, 356
Crotalaria aegyptiaca, 349
Crotalaria persica, 349
Crotalaria retusa, 349
Cryptobium omanicum, 355
Cryptocentroides arabicus, 364
Cryptocentrus lutheri, 128,

130, 206, 364
Cryptodendrum adhaesivum,

201, 357
Ctenoplusia limberena, 353
Cucullia boryphora, 353
Cucullia hemidiaphana, 353
Cucullia kasyi, 353
Cucullia syrtana, 353

Cuculus canorus, 290, 365
Cucumis prophetarum, 349
Culcita schmideliana, 129, 217,

359
Cursorius cursor, 293, 365
Cuscuta planiflora, 349
Cutandia memphitica, 350
Cybister vulneratus, 355
Cyclostrema cf ocrinium, 358
Cyclotella striata, 351
Cygnus atratus, 367
Cygnus columbianus, 365
Cygnus melanocoryphus, 367
Cygnus olor, 365
Cylindrotheca closterium, 351
Cylindrothorax angusticollis

suturellus, 356
Cylindrothorax buettikeri, 356
Cymadusa filosa, 357
Cymatium labiosum, 358
Cymatium vespceum, 358
Cymbopogon commutatus, 350
Cymbopogon schoenanthus, 350
Cymo andreossyi, 358
Cynodon dactylon, 350
Cynomorium coccineum, 32,

95, 152, 349
Cyperus arenarius, 99, 349
Cyperus conglomeratus, 100-

101, 141-142, 150, 349
Cyperus laevigatus, 349
Cyperus rotundus, 349
Cyperus rubicundus, 349
Cyperus tanganyicanus, 349
Cyphastrea microphthalma,

118, 203, 357
Cyphastrea serailia, 357
Cyphocarcinus capreolus, 359
Cypraea gracilis, 358
Cypraea teres, 358
Cypraea turdus winckworthi,

358
Cyprideis sp., 346
Cypselurus oligolepis, 361
Cyrtolabulus gracilis, 354
Cyrtopodion scabrum, 233,

360
Cystoseira myrica, 162, 165,

351
Cystoseira trinoides, 351

Dactylia spp., 356
Dactyloctenium aegyptium, 350
Dactyloctenium scindicum, 350
Dalechampia scandens, 349
Danaus chrysippus chrysippus,

352, 378, 395
Daphnis nerii, 182, 353
Dardanus haani, 359
Dardanus lagopodes, 360
Dardanus tinctor, 119, 128,

206, 210, 358, 360

Darwinella sp., 124, 197, 356
Dascyllus trimaculatus, 363
Dasya baillouviana, 351
Dasybranchus caducus, 357
Dasylabris sp., 354
Dasyproctus arabs, 355
Datura stramonium, 350
Daucus duriena, 348
Daucus subsessilis, 348
Decapterus russelli, 362
Decticus albifrons, 179, 352
Delichon dasypus, 301, 366
Delichon urbica, 366
Delphinus capensis, 339, 368
Delta campaniforme gracile, 354
Delta diminuatipenne, 184, 354
Delta hottentotum elegans, 354
Dendrilla sp., 356
Dendrocitta vagabunda, 367
Dendrocygna bicolor, 367
Dendrocygna javanica, 367
Dendromus aff. melanotus, 347
Dendromus sp., 347
Dendronanthus indicus, 289,

366
Dendronephthya spp., 200, 357
Dendropoma sp., 358
Dericorys albidula, 352
Dericorys cyrtosterna, 352
Dermestes frischi, 356
Derolus martini hayekae, 356
Desmostachya bipinnata, 350
Deudorix antalus, 352
Deudorix livia, 352
Diablocatanops axillaries, 352
Diadema setosum, 119, 126,

129-130, 219, 359
Diagramma pictum, 363
Diala sp., 358
Dianthus crinitus, 348
Dianthus cyri, 348
Diaphania indica, 353
Diaphoracera hemprichi

saudita, 356
Dichagyris singularis, 353
Dichanthium annulatum, 350
Dichanthium foveolatum, 350
Dichrognophos wiltshirei, 353
Dicoma schimperi, 348
Dicronychus ferruginosus, 356
Dicrurus macrocercus, 289, 366
Dictyosphaeria cavernosa, 126,

130, 161, 351
Dictyota ciliolata, 351
Dictyota dichotoma var.

intricata, 126, 162, 351
Dictyota friabilis, 351
Didactylia arabica, 186-187,

355
Didemnum cf candidum, 128,

130, 359
Didemnum cf granulatum, 359
Didemnum obscurum, 359

Didemnum perlucidum, 220,
359

Didemnum spp., 220, 359
Didemnum yolky, 359
Dienoplus sp., 355
Digenia simplex, 161, 165, 351
Digera muricata, 348
Digitaria nodosa, 350
Digitaria sanguinalis, 350
Dinematichthys ilucoeteoides,

361
Dinetus sp., 354
Dineutes grandis, 355
Diodntus sp., 354
Diodora rupelli, 358
Diodora singaporensis, 358
Diodora sp., 358
Diogenes avarus, 210, 360
Diogenes costatus, 360
Dipcadi biflorum, 349
Dipcadi erythraeum, 32, 349
Diphasia sp., 357
Diplacodes lefebvrei, 352
Diplodonta sp., 358
Diplodus sargus capensis, 363
Diplometopon zarudnyi

nikolsky, 360
Diploneis crabro, 351
Diploneis incurvata, 351
Diplosoma listerianum, 359
Diplotaxis harra, 348
Dipterygium glaucum, 100, 348
Discestra trifolii, 353
Disporella novae-zelandiae, 359
Dodecaceria jubini, 357
Dodonaea viscosa, 104, 350
Doellia bovei, 348
Dolichurus sp., 354
Donax erythraeensis, 359
Donax sp., 359
Donkinia angustum, 351
Dorvillea cf angolana, 357
Dorvillea sp., 357
Dosinia alta, 127, 359
Dosinia ceylonica, 359
Dotilla blandordi, 359
Dotilla sulcata, 359
Drasteria kabylaria, 354
Drasteria yerburyi, 354
Drasteriodes ellisoni, 354
Drepanophora indica, 359
Dromas ardeola, 136, 287,

296, 302, 365
Dromidia unidentata, 210, 359
Druinella sp., 356
Dryudella bifasciata, 354
Dryudella nephertiti, 354
Dryudella osirica, 354
Dryudella tricolor, 354
Ducrosia anethifolia, 348
Dugong dugon, 13, 30, 277,

342, 368, 387, 390, 393

Duroniella laeviceps, 352
Duroniella parallela, 352
Duzella subhyalinalis, 353
Dyerophytum indicum, 350
Dynamena sp., 128, 130, 357
Dysgonia torrida, 354
Dysidea chlorea, 197-198, 356
Dysidea spp., 356
Dysmilichia mira, 354
Dysmilichia phaulopsis, 354
Dyspessa (Eremocossus)

reibellii, 353
Dyspessa (Eremocossus)

vaulogeri, 353

Earias insulana, 354
Earias vittella, 354
Ebalia sagittifera, 210, 359
Echeneis naucrates, 267, 362
Echinochloa colona, 350
Echinochloa crus-galli, 350
Echinolittorina arabica, 124,

211-212, 358
Echinolittorina millegrana, 358
Echinometra mathaei, 119,

121, 126, 219, 359
Echinophyllia aspera, 357
Echinopora lamellosa, 357
Echinops sp., 348
Echinothrix diadema, 359
Echiochilon jugatum., 348
Echiochilon persicum, 348
Echiochilon thesigeri, 348
Echis carinatus sochureki, 229,

241, 360
Echis coloratus, 241
Eclipta prostrata , 348
Ecsenius pulcher, 364
Ectocarpus siliculosus, 351
Egretta aff. alba, 347
Egretta alba, 295, 365
Egretta garzetta, 365
Egretta gularis, 136, 295, 365
Egretta intermedia, 301, 365
Ehretia obtusifolia , 348
Elagatis bipinnulata, 362
Elanus caeruleus, 301, 365
Elasmopus pectenicus, 357
Eleocharis geniculata, 349
Eleusine coracana , 350
Elionurus royleanus , 350
Elis sp., 354
Elphinstonia charlonia amseli,

352
Emberiza aureola, 366
Emberiza bruniceps, 366
Emberiza cineracea, 366
Emberiza citrinella, 366
Emberiza hortulana, 291, 366
Emberiza leucocephalos, 366
Emberiza melanocephala, 283,

366
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Carcinops troglodytes, 355
Cardaria draba, 348
Cardepia sp. nr. arenaria, 353
Cardepia sp. nr. sociabilis, 353
Cardinalis cardinalis, 367
Cardiophorus sp., 356
Carditopsis majeeda, 358
Carduelis cannabina, 366
Carduelis carduelis, 366
Carduelis spinus, 366
Carpilius convexus, 210, 359
Carpodacus erythrinus, 283,

366
Carpophilus hemipterus, 356
Carpophilus humeralis, 356
Carthamus oxycanthus, 348
Carthamus tinctorius, 348
Carupa tenuipes, 359
Casama innotata, 353
Casama vilis, 353
Cassida (?) praetimida, 356
Cassiopeia andromeda, 200,

357
Castellia tuberculosa, 350
Cataglyphis flavobrunneus, 354
Cataglyphis livida, 354
Cataglyphis minima, 354
Cataglyphis niger, 184, 354
Cataglyphis sabulosa, 354
Cataphronetis subclavata, 356
Catephia pericyma, 354
Catharacta antarctica, 367
Catharacta sp., 365
Catopsilia florella, 352
Catostylus cf mosaicus, 200,

357
Caulacanthus ustulatum, 351
Caulerpa serularioides, 161, 351
Cellana rota, 211, 358
Celleporaria cf pigmentaria,

131, 215, 359
Celleporaria spp., 359
Celonites jousseaumei, 354
Cenchrus ciliaris, 350
Cenchrus echinatus, 350
Cenchrus pennisetiformis, 350
Cenchrus setigerus, 350
Centaurea pseudosinaica, 348
Centaurium pulchellum, 349
Centroceras clavulatum, 126,

165, 351
Centropodia forsskaolii , 350
Centropodia fragilis, 350
Cephalopholis hemistiktos, 362
Cephanodes hylas virescens, 353
Ceragrion glabrum, 177, 352,

378, 394
Ceramium codii, 351
Ceramium fastigatum, 351
Ceramium luetzelburgii, 125,

351
Ceramium sp., 351

Ceramiun cruciatum, 351
Cerastes gasperettii gasperettii,

240, 360
Ceratonereis (Compositia) cf

burmensis, 357
Ceratonereis erythraeensis, 357
Ceratonereis mirabilis, 357
Ceratonereis sp, 357
Cerceris albicincta, 355
Cerceris alboatra, 355
Cerceris chromatica, 355
Cerceris circularis, 355
Cerceris difficilis, 355
Cerceris eugenia, 355
Cerceris fischeri, 355
Cerceris fitzgeraldi, 355
Cerceris hameri, 355
Cerceris laterproducta, 355
Cerceris nugax, 355
Cerceris solitaria, 355
Cerceris straminea, 355
Cerceris tricolorata, 355
Cerceris turkestanica, 355
Cerceris vagula, 355
Cerceris vittata eurypga, 355
Cercomela melanura, 289, 366
Cercotrichas galactotes

familiaris, 366
Cercotrichas podobe, 366
Cerianthus sp., 357
Cerithidea cingulata, 127, 212,

358
Cerithiopsis sp., 358
Cerithium caeruleum, 126,

212, 358
Cerithium ruppelli, 358
Cerithium scabridum, 127-129,

358
Cerocala algiriae, 354
Cerocala rothschildi, 354
Ceryle rudis, 137, 366
Cettia cetti, 366
Chaenorrhinum sp., 350
Chaetoceros brevis, 351
Chaetoceros decipiens, 351
Chaetodon melapterus, 363
Chaetodon nigropunctatus, 119,

279, 363
Chaetomorpha ligusta, 351
Chaetomorpha linum f.

brachyarthra, 351
Chaetomorpha linum, 127-128,

161, 351
Chalcides ocellatus, 235, 360,

383, 392
Chalicodoma cephalotes, 355
Chalicodoma rubripes, 355
Chalybion flebile, 354
Chama asperella, 358
Chama reflexa, 119, 124, 130,

214, 358
Chama sp., 358

Champia parvula, 351
Chanos chanos, 361
Characoma nilotica, 354
Charadrius alexandrinus, 296,

365
Charadrius asiaticus, 365
Charadrius dubius, 286, 365
Charadrius hiaticula, 294, 365
Charadrius leschenaultii, 287,

365
Charadrius mongolus, 294, 365
Charadrius morinellus, 365
Charadrius pecuarius, 365
Charybdis feriata, 359
Charybdis hellerii, 359
Charybdis longicollis, 359
Charybdis miles, 359
Charybdis natator, 208, 359
Charybdis paucidentata, 359
Cheilanthes pteridioides, 348
Cheilinus lunulatus, 364
Cheilodipterus novemstriatus,

362
Cheilodipterus persicus, 362
Cheilodipterus quinquelineatus,

362
Chelon macrolepis, 363
Chelonaplysilla spp., 356
Chelonibia testudinaria, 357
Chelonodon patoca, 364
Chenopodium album, 348
Chenopodium murale, 107, 348
Chettusia gregaria, 301, 365
Chettusia leucura, 298, 365
Chilades galba, 352
Chilades parrhasius, 352
Chilena laristana, 353
Chiloscyllium arabicum, 361
Chirocentrus dorab, 361
Chironitis osiridis, 186, 355
Chiton (Rhyssoplax) affinis,

124, 211, 358
Chlaenius sp., 355
Chlamydotis macqueenii, 35,

283, 365
Chlamys livida, 358
Chlidonias hybrida, 365
Chlidonias leucopterus, 365
Chlidonias niger, 365
Chlorion funereum, 354
Chlorion hirtum, 354
Chlorion semenowi occidentale,

354
Chloris barbata, 350
Chloris gayana, 107, 141, 350
Chloris virgata, 350
Chlorodiella nigra, 358, 360
Chlorodynerus chloriticus, 354
Chondria dasyphylla, 128, 131,

351
Chondrilla cf nucula, 197, 356
Chondrilla sp., 356

Chondrophycus papillosa, 351
Chondrophycus patentirameus,

351
Chondropsis sp., 356
Chondrosia sp., 356
Chromodoris africana, 358
Chromodoris annulata, 358
Chromodoris spp., 125, 213,

358
Chroococcus membraninus,

124, 351
Chroococcus uvarius, 351
Chroodactylon ornatum, 351
Chrotogonus homalodemus, 352
Chrozophora oblongifolia, 349
Chrozophora plicata, 349
Chrozophora sabulosa, 349
Chrozophora tinctoria, 349
Chrozophora verbascifolia, 349
Chrysis sp., 354
Chrysobothris parvipunctata,

356
Chrysodeixis chalcites, 354
Chrysopetalum sp., 357
Churia gallagheri, 354
Cichorium intybus, 348
Ciconia ciconia, 15, 284, 365
Ciconia nigra, 365
Cinnyricinclus leucogaster, 366
Circaetus gallicus, 290, 365
Circe rugifera, 359
Circenita callipyga, 127, 214,

359
Circus aeruginosus, 137, 287,

295, 365
Circus cyaneus, 365
Circus macrourus, 287, 365
Circus pygargus, 287, 365
Cirolana sp., 357
Cirriformia cf filigera, 357
Cistanche tubulosa, 95, 330,

349, 386, 395
Citrullus colocynthis, 32, 149-

150, 349
Cladium mariscus, 349
Cladophora koeiei, 351
Cladophora nitellopsis, 125-

127, 131, 161, 351
Cladophora sericoides, 351
Cladophoropsis javanica, 351
Cladophoropsis sundanensis,

125, 130, 161, 351
Clanculus gennisi, 358
Clanculus pharaonius, 358
Clarias sp., 346
Clathria (Microciona) sp., 356
Clathria (Thalysias) cf

reinwardti, 356
Clathrina darwinii, 124, 197,

356
Cleome amblyocarpa, 348
Cleome austroarabica, 348

Cleome brachycarpa, 348
Cleome gynandra, 348
Cleome noeana, 348
Cleome rupicola, 148, 348
Cleome scaposa, 348
Cleonymia chabordis, 353
Cleora cornaria, 353
Clibanarius longitarsus, 210,

360
Clibanarius padavensis, 125,

206, 358, 360
Clibanarius signatus, 360
Climaconeis coxii, 351
Climaconeis ghurbensis, 351
Cliona spp., 197, 356
Clypeaster humilis, 359
Clypeomorus bifasciatus, 125-

126, 358
Clytie benenotata, 354
Clytie devia, 354
Cnestrognophos chalcograptus,

353
Coccinella septempunctata,

187, 356
Coccinella unidecimpunctata

aegyptiaca, 356
Cocconeis dirupta, 351
Cocconeis distans, 351
Cocconeis scutellum, 351
Cocculus hirsutus, 349
Cocculus pendulus, 349
Coelachyrum brevifolium, 350
Coelachyrum piercii, 99, 350
Coeliades anchises jucunda,

182, 352
Coelioxys elytrura, 355
Coelioxys sp. aff. afra, 355
Coenina collenettei, 353
Coenobita scaevola, 360
Colias croceus, 352
Colletes lacunatus, 355
Colletes nanus, 355
Colletes pusillus, 355
Colletes sp. aff. fuscianus, 355
Colletes sp. aff. savignyi, 355
Colomastix sp., 357
Colotis calais amatus, 352
Colotis liagore, 352
Colotis phisadia phisadia, 352
Colpomenia sinuosa, 120-121,

128, 162, 351
Coluber rhodorachis, 383, 392,

400
Columba livia, 365
Columba oenas, 301, 365
Columba palumbus, 289, 365
Cometes surattensis, 348
Commicarpus boissieri, 349
Commicarpus helenae, 349
Commicarpus stenocarpus, 349
Condylops sp., 356
Conocephalus concolor, 352
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Halichondria spp., 356
Haliclona spp., 356
Halictes varipes, 355
Halipus lineatocollis, 355
Halisarca sp., 356
Halocnemum strobilaceum, 95-

96, 134, 348
Halodule uninervis, 95, 130,

167, 243, 350
Halopeplis perfoliata, 95-98,

141-143, 348
Halophila ovalis, 95, 130, 167,

243, 349
Halophila stipulacea, 130, 167,

349
Halopyrum mucronatum, 350
Halothamnus bottae, 348
Haloxylon persicum, 4, 34, 91,

101, 157, 293, 348
Haloxylon salicornicum, 25,

95, 101-103, 141, 149, 154,
329, 348

Haminoea sp, 358
Hantzschia sp., 351
Hantzschia virgata, 351
Haplophyllum tuberculatum,

350
Harmothoe cf boholensis, 357
Harmothoe sp., 357
Harpactus formosus, 355
Harpalus (?) caiphus, 355
Haslea crucigera, 351
Hedychridium sp., 354
Hedychrum sp., 354
Helianthemum kahiricum, 349
Helianthemum lippii, 145, 349
Helianthemum salicifolium, 349
Helichrysum glumaceum, 348
Helichrysum makranicum, 153,

348
Helicoverpa armigera, 354
Heliocheilus confertissima, 354
Heliophila sp. aff. tenella, 355
Heliophila sp. aff. tridentella,

355
Heliothela ophieresana, 353
Heliothis nubigera, 354
Heliothis peltigera, 354
Heliotropium bacciferum, 99,

348
Heliotropium calcareum, 348
Heliotropium curassavicum, 348
Heliotropium digynum, 103,

348
Heliotropium lasiocarpum, 348
Heliotropium rariflorum , 348
Heliotropium strigosum, 348
Hellula undalis, 353
Hemianax ephippiger, 352
Hemidactylus flaviviridis, 231,

360
Hemidactylus turcicus, 232, 360

Hemidromodes sabulifera, 353
Hemiechinus aethiopicus, 367
Hemiechinus hypomelas niger,

367
Hemiramphus marginatus, 361
Hemitragus jayakari, 14, 34,

316, 320, 367, 392
Heniochus acuminatus, 363
Henosepilachna elaterii

orientalis, 356
Herdmania momus, 359
Herniaria hemistemon, 348
Herniaria hirsuta, 348
Herpestes edwardsii, 313, 367
Herposiphonia secunda, 125,

351
Heteracris adspersus, 352
Heteracris littoralis annulosus,

352
Heteractis crispa, 119, 201, 357
Hetereleotris vulgare, 364
Heterocantha depressa, 355
Heteroderes gallagheri, 356
Heteroderes ruteri, 356
Heteropalpia acrosticta, 354
Heteropalpia exarata, 354
Heteropalpia robusta, 354
Heteropalpia vetusta, 354
Heterosiphonia crispella, 351
Heteroxya sp., 356
Hexaplex kuesterianus, 30,

125, 157, 212, 358
Hexaprotodon aff. sahabiensis,

346
Hiatula ruppelliana, 359
Hibiscus micranthus, 349
Hieraaetus fasciatus, 290-291,

365
Hieraaetus pennatus, 365
Hilethra aelopoides, 352
Himantopus himantopus, 298,

365
Himantura gerrardi, 361
Himantura uarnak, 361
Hincksia mitchelliae, 131, 351
Hipparchia parisatis, 352
Hipparion abudhabiense, 347
Hipparion sp., 347
Hippocrepis areolata, 349
Hippocrepis constricta, 349
Hippocrepis multisiliquosa, 349
Hippolais caligata, 366
Hippolais icterina, 366
Hippolais languida, 286, 291-

292, 366
Hippolais pallida, 288, 366
Hippolais rama, 137, 295, 366
Hippospongia sp., 356
Hippotion celerio, 353
Hirundo daurica, 301, 366
Hirundo fluvicola, 301, 366
Hirundo rustica, 15, 286, 366

Hirundo smithii, 301, 366
Holcocerus gloriosus, 353
Holotachysphex holognathus,

355
Holothuria (Halodeima) atra,

219, 359
Holothuria (Halodeima) edulis,

219, 359
Hoplopterus indicus, 298, 365
Hoplotarache caeruleopicta, 354
Hordeum glaucum, 350
Hormophysa cuneiformis, 128,

164, 351
Hyaena hyaena sultana, 313,

367
Hyale sp., 357
Hyalorrhipis arabica, 352
Hyalorrhipis canescens, 352
Hyalosynedra sp., 351
Hyastenus hilgendorfi, 359
Hyatella intestinalis, 356
Hyatella sp., 356
Hybosorus illigeri, 355
Hydroides bulbosus, 357, 381,

397
Hydroides elegans, 357
Hydroides perezi, 357
Hydroides sp., 128, 130, 357
Hydrolithon boreale, 351
Hydrolithon farinosum, 351
Hydrolithon improcerum, 351
Hydrolithon prox. rupestris,

351-352
Hydrolithon sp., 352
Hydrophilus aculeatus, 355
Hyles livornica, 353
Hyoscyamus muticus, 350
Hypaetha copulata copulata,

355
Hypaetha copulata emiratensis,

355
Hypaetha immanis, 355
Hypaetha schmidti, 186, 355
Hyparrhenia hirta, 350
Hypena lividalis, 354
Hypera isabellina, 356
Hyperythra swinhoei, 353
Hypnea cornuta, 126, 166, 352
Hypocolius ampelinus, 300, 366
Hypolimnas misippus, 169,

182, 352
Hypsicomus phaeotaenia, 357
Hyrtios sp., 356
Hyselodoris infucata, 358

Ichneumia albicauda albicauda,
313, 367

Idactus cristulatus, 356
Idaea eremica, 353
Idaea illustris, 353
Idaea mimetes, 353
Idaea sanctaria, 353

Idaea sordida, 353
Idotea sp., 357
Ifloga spicata, 348
Ikanogavialis, 346
Ilyograpsus paludicola, 359
Ilyoplax frater, 359
Ilyoplax pusillus, 359
Imperata cylindrica, 350
Indigofera arabica, 349
Indigofera argentea, 349
Indigofera articulata, 349
Indigofera coerulea, 349
Indigofera colutea , 349
Indigofera intricata, 349
Indigofera leptocarpa, 349
Indigofera oblongifolia, 349
Iphiona aucheri, 348
Iphiona horrida, 348
Iphiona scabra, 348
Ipomoea aquatica, 349
Ipomoea obscura, 349
Ipomoea pes-capre, 349
Ipomoea pestigridis, 349
Ipomoea sindica, 349
Iranada turcorum, 354
Irania gutturalis, 284, 366
Ircinia spp., 356
Irus macrophylla, 359
Ischneura evansi, 352
Ischneura senegalensis, 352
Isognomon legumen, 128, 358
Istigobius decoratus, 364
Istiophorus platypterus, 267,

272, 275, 364, 406
Ixobrychus cinnamomeus, 365
Ixobrychus minutus, 298, 365
Iyengaria stellata, 351

Jaculus jaculus vocator, 367
Jania pumila, 130, 352
Jania rubens, 125, 128, 166,

352
Janua kayi, 124, 204, 357
Jasmineira caducibranchiata,

357
Jebusaea hammerschmidti,

188, 356
Jellyella tuberculata, 359
Jugurtia jemenensis, 354
Julodis euphratica, 172, 356
Julodis fimbriata, 356
Juncus rigidus, 96, 349
Juncus socotranus , 106, 349
Junonia hierta cebrene, 352
Junonia orithya here, 352
Justicia heterocarpa , 348
Jynx torquilla, 366

Kickxia acerbiana , 350
Kickxia floribunda, 350
Kickxia hastata, 350
Kickxia ramosissima, 350

Koelpinia linearis, 348
Kogia sp., 368
Kohautia caespitosa, 350

Laccophilus maindroni
maindroni, 355

Lacon modestus, 356
Lactarius lactarius, 362
Lactuca dissecta, 348
Laemodonta monilifera, 358
Lagnosticta rhodopareia, 367
Lamellocossus aries, 353
Lamoria anella, 353
Lampides boeticus, 352
Lamprotornis regius, 367
Lamprotornis superbus, 367
Lanelater parvus, 356
Lanelater saudarabicus, 356
Lanius collurio, 286, 366
Lanius cristatus, 366
Lanius isabellinus

phoenicuroides, 366
Lanius isabellinus, 289, 301,

366
Lanius meridionalis

pallidirostris, 366
Lanius meridionalis, 286, 366
Lanius minor, 286, 366
Lanius nubicus, 289, 366
Lanius schach, 289, 366
Lanius senator, 286, 366
Lanius vittatus, 301, 366
Laphyragogus pictus, 354
Lappula spinocarpos , 348
Larra sp., 354
Larus brunnicephalus, 365
Larus cachinnans barabensis,

365
Larus cachinnans, 295, 304,

365
Larus canus, 365
Larus fuscus fuscus, 365
Larus geneii, 365
Larus hemprichii, 13, 286,

295, 365
Larus heuglini, 365
Larus ichthyaetus, 283, 365
Larus leucopthalmus, 365
Larus melanocephalus, 365
Larus minutus, 365
Larus ridibundus, 365
Larus sabini, 296, 365
Lasiocampa sp. nr. serrula,

353
Lasioglossum gibber, 355
Lasiurus scindicus, 143, 150,

350
Laternula erythraensis, 127,

359
Latipes senegalensis, 350
Launaea capitata, 348
Launaea massauensis, 348
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Emberiza pusilla, 301, 366
Emberiza rustica, 366
Emberiza schoeniclus, 366
Emberiza stewarti, 366
Emberiza striolata, 290, 366
Emerita holthuisi, 210, 360
Emex spinosa, 152-153, 350
Enneadesmus forficula, 356
Engina mendicaria, 125, 358
Enicostema axillare, 349
Enneapogon desvauxii, 350
Enneapogon persicus, 350
Enneapogon schimperianus,

350
Enneapterygius ventemaculus,

364
Entacmaea quadricolor, 119,

201, 357
Entomoneis sp., 351
Eoanthidium sp. aff. clypeare,

355
Eos bornea, 367
Epharmottomena leucodonta,

354
Epharmottomena tenera, 354
Ephedra foliata , 348
Epicauta sharpi, 356
Epinephelus areolatus, 362
Epinephelus bleekeri, 362
Epinephelus caeruleopunctatus,

362
Epinephelus coioides, 13, 119,

261-262, 280, 362
Epinephelus polylepis, 362
Epipactis veratrifolia, 105, 349
Epixanthus frontalis, 359
Eptesicus nasutus batinensis,

367
Eragrostis aspera, 350
Eragrostis barrelieri , 350
Eragrostis cilianensis, 350
Eragrostis ciliaris, 350
Eragrostis japonica , 350
Eragrostis papposa, 350
Eragrostis pilosa, 350
Eragrostis tenella, 350
Eremalauda dunni, 366
Eremazus unistriatus, 355
Eremiasphecium sp., 355
Eremobium aegyptiacum, 99,

348
Eremochares sp., 354
Eremophila bilopha, 366
Eremopterix nigriceps, 292, 366
Eretes sticticus, 355
Eriochloa fatmensis, 350
Eriphia smithi, 125, 358-359
Erithacus rubecula, 289, 366
Erodium cicutarium, 349
Erodium laciniatum, 349
Erodium malacoides, 349
Erodium neuradifolium, 349

Erodius sauditus ssp., 356
Eruca sativa, 107, 348
Erucaria crassifolia, 348
Erucaria hispanica , 348
Ervilia scaliola, 359
Erythrotrichia carnea, 351
Eryx jayakari, 237, 360, 383,

402
Estrilda rufibarba, 367
Ethalia carneolata, 358
Etisus frontalis, 360
Etisus laevimanus, 358, 360
Eublemma apicipunctalis, 354
Eublemma bifasciata, 354
Eublemma bistellata, 354
Eublemma bulla, 354
Eublemma cochylioides, 354
Eublemma gayneri, 354
Eublemma khalifa, 354
Eublemma leucota, 354
Eublemma ostrina, 354
Eublemma parva, 354
Eublemma rushi, 354
Euchelus asper, 125, 211, 358
Euchloe belemia belemia, 352
Euchrysops lois, 182, 352
Euchrysops osiris, 352
Euclymene sp., 127, 357
Eucrates sulcatifrons, 359
Eudistoma sp., 359
Eudocimus ruber, 367
Eudynamys scolopacea, 365
Eunaticina papilla, 358
Eunice antennata, 357
Eunotogramma laevis, 351
Eunotogramma marinum, 351
Euodice malabarica, 288, 366
Euodynerus excellens, 354
Euodynerus niloticus, 354
Euoniticellus pallens, 355
Euparatettix sp., 352
Euphorbia arabica , 349
Euphorbia falcata, 349
Euphorbia granulata, 349
Euphorbia helioscopia, 349
Euphorbia heterophylla, 349
Euphorbia hirta, 349
Euphorbia inaequilatera , 349
Euphorbia indica, 349
Euphorbia larica, 102, 104,

147-149, 171, 349
Euphorbia peplus, 107, 349
Euphorbia prostrata, 107, 349
Euphorbia serpens, 349
Euphrosyne cf foliosa, 357
Euphrosyne myrtosa, 357
Eupithecia maerkerata, 353
Eupithecia mekrana, 353
Eupithecia sp. nr. relaxata, 353
Euplectes afer, 367
Euplectes albonotatus, 367
Euplectes orix, 367

Euraphia withersi, 124, 205,
357

Eurema hecabe solifera, 352
Eurycarcinus orientalis, 210,

358-359
Euryglossa orientalis, 364
Euryspongia spp., 356
Eusynstyela cf hartmeyeri, 359
Eutelia blandiatrix, 354
Euthynnus affinis, 272, 275,

364
Euxoa canariensis, 353
Evergestis desertalis, 353

Fagonia bruguieri, 350
Fagonia indica, 350
Fagonia ovalifolia, 103, 350
Falco amurensis, 301, 365
Falco biarmicus, 365
Falco cherrug, 35, 283, 365
Falco columbarius, 365
Falco concolor, 296, 365
Falco eleonorae, 365
Falco naumanni, 284, 365
Falco pelegrinoides, 35, 290,

365
Falco peregrinus, 35, 365
Falco subbuteo, 365
Falco tinnunculus, 36, 289, 365
Falkenbergia rufalonos, 351
Farsetia aegyptia, 149, 348
Farsetia heliophila, 348
Farsetia linearis, 348
Farsetia longisiliqua, 348
Farsetia stylosa, 348
Fascaplysinopsis sp., 356
Favia favus, 203, 357
Favia pallida, 118, 357
Favia speciosa, 357
Favites pentagona, 118, 202-

203, 357
Felis caracal schmitzi, 367
Felis margarita harrisoni, 314,

367
Felis silvestris gordoni, 314,

367
Ficedula hypoleuca, 366
Ficedula parva albicilla, 367
Ficedula parva, 366-367
Ficedula semitorquata, 284,

366
Ficus cordata, 104, 349
Ficus johannis, 349
Filago desertorum, 348
Fimbristylis bisumbellata, 349
Fimbristylis cymosa, 349
Fimbristylis dichotoma, 349
Fimbristylis ferruginea, 349
Flabellina sp., 358
Flaveria trinervia, 348
Forsskaolea tenacissima, 350
Forsskaolea viridis, 350

Fowleria variegata, 362
Fragilaria sp., 351
Francolinus francolinus, 367
Francolinus leucoscepus, 367
Francolinus pondicerianus,

288, 305, 315, 365
Frankenia pulverulenta, 349
Freyereia trochylus, 352
Fringilla coelebs, 284, 366
Fringilla montifringilla, 366
Fulica atra, 298, 365
Fulica cristata, 365
Fumaria parviflora, 107, 349

Gaillonia aucheri, 102, 104-
105, 143, 350

Galeocerda cuvieri, 361
Galerida cristata, 300, 366
Galium setaceum, 350
Galium tenuisissimum, 350
Galleria mellonella, 353
Gallinago gallinago, 298, 365
Gallinago media, 365
Gallinago stenura, 365
Gallinula chloropus, 298, 365
Gastridium phleoides, 350
Gastrochaena gigantea, 121,

128, 214, 359
Gastrochaena sp., 359
Gastrosericus electus, 355
Gastrosericus moricei, 355
Gastrosericus sanctus, 355
Gastrosericus waltii, 355
Gazella aff. lydekkeri, 346
Gazella gazella cora, 316, 367
Gazella subgutturosa marica,

34, 367
Gegenes nostrodamus, 353
Gelidiella myriocladia, 119,

121, 351
Gelidium pusillum var.

pulvinatum, 351
Gelidium pusillum, 119, 125,

165, 351
Gellius sp., 130, 356
Gelochelidon nilotica, 365
Genetyllis castanea, 357
Geochelone (Centrochelys) aff.

sulcata, 346
Geopelia cuneata, 367
Geranium mascatense, 349
Gerbillus cheesmani, 293, 332,

367
Gerbillus dasyurus, 332, 367
Gerbillus nanus arabium, 367
Gerres acinaces, 281, 362
Gerres oyena, 261, 362
Gibbium sp., 356
Gisekia pharnaceoides, 349
Glareola lactea, 365
Glareola maldivarum, 301, 365
Glareola nordmanni, 365

Glareola pratincola, 298, 301,
365

Glossodoris atromarginata, 358
Glossodoris spp., 358
Glossonema varians, 348
Glossotrophia chalcographata,

353
Glossotrophia gracilis, 353
Glycymeris pectunculus, 358
Gnamptonyx innexa, 354
Gnathanodon speciosus, 265,

272, 362
Gnathia firingae, 357
Gnopharmia musandamensis,

353
Gnophosema isometra, 353
Goniocephalum prolixum

inornatum, 356
Goniopora lobata, 203, 357
Gonocephalum besnardi, 356
Gonodactylus chiragra, 119,

128, 206, 357
Gonodactylus smithii, 357
Gracilaria corticata, 351
Gracilaria prox. canaliculata,

351
Gracula religiosa, 367
Grammatophora sp., 351
Grampus griseus, 340-341, 368
Grapsus albolineatus, 124,

206, 208-209, 358-359
Grapsus strigosus, 359
Gregariella sp., 358
Grewia erythraea, 350
Griffithsia sp., 351
Grus grus, 365
Gryllodes supplicans, 352
Gryllotalpus africana, 352
Gryllotalpus debilis, 352
Gryllotalpus gryllotalpus, 352
Gryllotalpus stepposa, 352
Gryllus bimaculatus, 179, 352
Gymnarrhena micrantha, 151,

348
Gymnocarpos decandrus, 348
Gymnopleurus arabs, 355
Gymnopleurus elegans, 186,

355
Gymnoscelis rufifasciata, 353
Gymnospermae, 348
Gyps fulvus, 365
Gypsophila bellidifolia, 348
Gyrosigma diminutum, 351

Hadena avempacei, 353
Hadena lypra, 353
Haematopus ostralegus, 365
Halcyon chloris, 137, 295,

303, 365
Halcyon leucocephala, 365
Halcyon smyrnensis, 137, 365
Haliaeetus leucoryphus, 365
Haliastur indicus, 367
Halichoeres stigmaticus, 363
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Myriochile melancholica, 355
Mythimna (Morphopoliana)

larseni, 353
Mythimna (Sablia) brandti, 353
Myxilla (Burtonanchora) sp.,

356
Myzinella patrizii, 354

Naneris laevigata, 357
Nanorrhops ritchieana, 348
Nara cf nematifera, 356
Nasima dotilliformis, 359
Nassarius albescens

gemmuliferus, 358
Nassarius arcularia plicata, 358
Nassarius persicus, 358
Navicula bipustulata, 351
Navicula sp., 351
Nebula saidabadi, 353
Necrobia rufipes, 356
Nectarinia asiatica, 136, 288-

289, 366
Nematalosa nasus, 361
Nematonereis unicornis, 357
Nemipterus peronii, 363
Nemognatha chrysomelina, 356
Neogoniolithon brassica-florida,

352
Neogoniolithon misakiense, 352
Neophocaena phocaenoides,

337, 368, 387, 390
Neophron percnopterus, 15,

290, 365
Nereis cf gisserana, 357
Nereis coutieri, 357
Nerita adanensis, 358
Nerita albicilla, 358
Nerita longii, 358
Nerita textilis, 212, 358
Nerium oleander, 32, 105, 348
Neromia pulvereisparsa, 353
Neromia simplexa, 353
Netta rufina, 365
Nettapus coromandelianus, 365
Neurada procumbens, 99, 151,

349
Nicolea sp., 357
Nicotiana plumbaginifolia, 350
Nigilgia talhouki, 353
Niphates cf cavernosa, 356
Niphates sp., 356
Niso venosa, 358
Nitidula ciliata, 356
Nitzschia behrei, 351
Nitzschia closterium, 351
Nitzschia didyma, 351
Nitzschia elegantula, 351
Nitzschia fusiformis, 351
Nitzschia lorenziana, 351
Nitzschia marginulata, 351
Nitzschia microcephala, 351
Nitzschia miserabilis, 351

Nitzschia sigma, 351
Nitzschia sigmaformis, 351
Nitzschia sp., 351
Nola turanica, 353
Nomia lutea, 355
Nomiodes arabica, 355
Nomiodes ino, 355
Nomiodes pulverosa, 355
Nomiodes punjabensis, 355
Nomiodes rotundiceps, 355
Nomiodes sp. minutissima, 355
Nomiodes turanica, 355
Nomiodes variegata, 355
Nomioides karachensis, 355
Nomophila noctuella, 353
Noorda blitealis, 353
Notoceras bicorne, 348
Notospermus sp, 357
Numenius arquata, 288, 365
Numenius phaeopus, 365
Nyanzachoerus syrticus, 347
Nycticorax nycticorax, 137,

295, 365
Nymphon andamanense, 358

Oceanites oceanicus, 286, 296,
365

Oceanodroma leucorhoa, 365
Ochradenus arabicus, 102-103,

149, 350
Ochradenus aucheri, 104, 350
Ochradenus baccatus, 350
Ochrilidia brevipes, 352
Ochrilidia geniculata, 352
Ochrilidia tibialis, 352
Ochtochloa compressa, 350
Ocimum forsskaolii, 349
Ocnerogyia amanda, 353
Octopus sp., 359
Ocypode rotundata, 126, 206,

209, 358-359
Odontella sinensis, 351
Oedaleus senegalensis, 352
Oena capensis, 301, 365
Oenanthe alboniger, 286, 290,

366
Oenanthe deserti, 286-287, 366
Oenanthe finschii, 366
Oenanthe hispanica, 366
Oenanthe isabellina, 287, 366
Oenanthe leucopyga, 366
Oenanthe lugens, 366
Oenanthe monacha, 290, 366
Oenanthe oenanthe, 301, 366
Oenanthe picata, 292, 366
Oenanthe pleschanka, 286, 366
Oenanthe x. xanthoprymna,

366
Oenanthe xanthoprymna

chrysopygia, 367
Ogastemma pusillum, 348
Olea europaea, 105, 349

Oligomeris linifolia, 350
Oliva bulbosa, 127, 358
Oliva cf tremulina, 358
Omalogyra japonica, 358
Omalus sp., 354
Omanosaura cyanura, 234,

360, 383, 399
Omanosaura jayakari, 234, 360
Omobranchus punctatus, 364
Onchidium peronii, 124, 213,

358
Ononis serrata, 349
Ononis sicula, 349
Onthohagus nitidulus, 355
Onthophagus sticticus, 355
Onthophagus transcaspicus,

355
Onthophagus variegatus, 355
Opatroides punctulatus, 356
Opatroides vicinus, 356
Opephora sp., 351
Ophiactis savignyi, 131, 218,

359
Ophioglossum polyphyllum,

144, 348
Ophionereis dubia, 359
Ophiothela venusta, 119, 218,

359
Ophiothrix (Ophiothrix)

savignyi, 131, 218, 359
Ophiusa tirhaca, 354
Ophryotrocha sp., 357
Orcinus orca, 340, 368
Oriolus oriolus, 286, 366
Orobanche cernua, 349
Orobanche sp., 349
Orthetrum chrysostigma, 352
Orthetrum ransonneti, 352
Orthetrum sabina, 177, 352
Orthetrum taeniolatum, 352
Orubesa sudanica, 355
Oryctes agamemnon arabicus,

186-187, 356
Oryctes elegans, 356
Oryctes rhinoceros, 356
Oryx leucoryx, 13-14, 20, 29,

323, 367
Oscilatoria princeps, 351
Oscillatoria nigro-viridis, 351
Oscillatoria sp., 351
Osilinus kotschyi, 125-126,

128-129, 212, 358
Ostracion cubicus, 364
Ostracion cyanurus, 364
Ostrea sp., 358
Otonycteris hemprichii, 310,

367
Otus brucei, 290, 365
Otus scops, 288, 365
Ovis ammon, 333, 367
Oxalis corniculata, 107, 349
Oxybelus collaris, 355

Oxybelus diphyllus, 355
Oxybelus lamellatus, 355
Oxycara buettikeri, 356
Ozarba sancta, 354
Ozius rugulosus, 359

Pachycera pygmaea arabica,
356

Pachycheles natalensis, 125,
206, 358, 360

Pachycheles tomentosus, 360
Pachycondyla sennaarensis, 25,

184, 354
Pachyportax latidens, 346
Pachyzancla phaeopteralis, 353
Padda oryzivora, 367
Padina boergesenii, 131, 163-

164, 351
Padina minor, 351
Paederus saengeri, 355
Paguristes abbreviatus, 360
Paguristes perspicax, 360
Palaeotragus sp., 346
Palarus dongalensis, 355
Palarus laetus, 355
Palarus parvulus, 355
Palarus spinolae spinolae, 355
Paleonotus debilis, 357
Palola siciliensis, 357
Pandion haliaetus, 286, 365
Panicum antidotale, 350
Panicum maximum, 350
Panicum turgidum, 99-100, 103,

141, 143, 149-150, 329, 350
Pantala flavescens, 177, 352
Panthera pardus nimr, 21, 29,

316, 319, 367
Panurgus sp., 355
Papaver dubium, 349
Paphyragogus visnagae, 355
Papilio demoleus, 182, 352
Papilio machaon muetingi, 352
Papillogobius melanobranchus,

364
Paracaryum intermedium, 348
Paracrocisa sinaitica, 184, 355
Paracyathus stokesi, 128, 357
Paragomphus genei, 352
Paragomphus sinaiticus, 352
Paralepidonotus ampulliferus,

357
Paramegilla semirufa, 355
Paraophites quadratus, 355
Parapelomys cf charkhensis,

347
Parapiagetia erythropoda, 355
Parapiagetia mongolica, 355
Parapiagetia sp. aff. nilotica,

355
Paraplatyope arabica arabica,

356
Parapsammophila

dolichostoma, 354
Parapsammophila turanica,

354
Pararhyssemus coluber, 355
Parasesarma plicatum, 359
Parasmittina spp., 359
Paratettix ocellatus, 178, 352
Pardachirus marmoratus, 364
Parellisina curvirostris, 359
Parietaria alsinifolia, 350
Parietaria lusitanica, 350
Parnopes sp., 354
Paroaria coronata, 367
Paronychia arabica, 348
Parupeneus heptacanthus, 363
Parupeneus margaritatus, 363
Parvicardium sueziense, 359
Parviperna nucleus, 358
Paspalum vaginatum, 350
Passer domesticus, 16, 288,

366
Passer hispaniolensis, 292, 366
Passer moabiticus, 366
Passer montanus, 366
Pavo cristatus, 367
Pavona cactus, 357
Pavona decussata, 357
Pavonia arabica, 349
Pearsonothuria (=Bohadschia)

graeffei, 119, 219, 359
Peasiella mauritana, 358
Pelecanus crispus, 365
Pelecanus onocrotalus, 365
Pelopidas mathias, 353
Pelopidas thrax, 353
Pennaria (=Halocordyle)

cavolinii, 119, 130, 199, 357
Pennaria (=Halocordyle)

disticha, 119, 130, 199, 357
Pennisetum setaceum, 350
Pennisetum siberianum, 350
Pentanema divaricatum, 348
Pentatropis nivalis, 348
Pentodon algerinum dispar,

186, 356
Pergularia tomentosa, 348
Pericyma signata, 354
Perinereis cultrifera, 357
Perinereis nigropunctata, 357
Perinereis nuntia var.

heterodonta, 357
Perinereis nuntia var. vallata,

357
Perinereis nuntia var.typica,

357
Perinereis sp., 357
Perinereis vancaurica, 357
Periploca aphylla, 143, 348
Perisesarma guttatum, 209, 359
Peristrophe paniculata, 348
Pernis apivorus, 288, 365
Pernis ptilorhyncus, 365
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Launaea mucronata, 348
Launaea nudicaulis, 348
Launaea procumbens, 348
Launaea spinosa, 348
Laurencia minuta, 352
Laurencia obtusa, 352
Lavandula subnuda, 349
Lawsonia inermis, 153, 349
Laxosuberites sp. 1, 356
Laxosuberites sp. 2, 356
Laxosuberites sp. 3, 356
Leguminaia (Leguminaia) sp.,

346
Leiognathus equulus, 362
Leiosolenus cf tripartitus, 358
Leiosolenus hanleyanus, 358
Leiothrix lutea, 367
Leonnates jousseaumei, 357
Lepidonotus sp., 357
Lepidonotus tenuisetosus, 357
Leptadenia pyrotechnica, 143,

149, 154, 348
Leptastrea transversa, 118, 357
Leptochloa fusca, 350
Leptodius exaratus, 125, 206,

358, 360
Leptopternis gracilis, 352
Leptoria phrygia, 357
Leptotyphlops macrorhynchus,

237, 360, 383, 400
Lepus capensis, 14, 35, 293,

328, 367, 386-387, 393,
398-399

Lethrinus borbonicus, 281, 363
Lethrinus lentjan, 281, 363
Lethrinus microdon, 363
Lethrinus nebulosus, 264, 280,

363
Leucania (Acantholeucania)

loreyi, 353
Leucas inflata, 349
Leucetta sp., 356
Leucothelia bannworthi, 357
Leucothoe hyhelia, 357
Leucothoe sp., 357
Leva arabica, 352
Leva mundus, 352
Leveillea jungermannioides, 352
Liagora ceranoides, 352
Liagore erythematica, 360
Licmophora communis, 351
Licmophora debilis, 351
Licmophora remulus, 351
Limaria fragilis, 358
Limatulella viali, 358
Limeum arabicum, 100, 329,

349
Limeum obovatum, 349
Limicola falcinellus, 294, 365
Limonium axillare, 96, 98, 350
Limonium carnosum, 350
Limosa lapponica, 365

Limosa limosa, 365
Linaria tenuis, 350
Linckia laevigata, 217, 359
Linckia multifora, 217, 359
Lindenbergia arabica, 350
Lindenbergia indica, 350
Lindenia tetraphylla, 352
Liris agilis, 354
Liris atrata, 354
Liris braueri, 354
Liris haemorrhoidalis, 354
Liris miscophoides, 354
Liris nigra, 354
Liris nigricans, 354
Liris praetermissa, 355
Liris subfasciata, 355
Lithocharis mateui longipennis,

355
Lithophaga robusta, 121, 128,

213, 358
Lithophyllum kotschyanum,

119-121, 125-126, 131,
166, 352

Lithophyllum prox.
incrassatum, 352

Lithostege fissurata, 353
Lithothothamnion muelleri, 352
Littoraria intermedia, 358
Lixus sp., 356
Liza subviridis, 261, 263, 363
Lobophora variegata, 119, 121,

163-164, 351
Locusta migratoria, 352
Locustella fluviatilis, 301, 366
Locustella luscinioides fusca,

366
Locustella naevia, 366
Loligo cf duvauceli, 359
Lolium rigidum, 350
Lonchura atricapilla, 367
Lonchura punctulata, 367
Longitarsus sp., 356
Lophosiphonia subadunca, 352
Lophyra histrio, 355
Lophyridia aulica aulica, 355
Lophyridia diania, 355
Lophyridia fischeri

elongatosignata, 355
Lotononis platycarpa, 349
Lotus arabicus, 349
Lotus garcinii, 349
Lotus glinoides, 349
Lotus halophilus, 99, 349
Lotus sp., 349
Luffa cf.acutangula, 349
Luffariella sp., 356
Lunella coronata, 125, 211, 358
Luscinia luscinia, 366
Luscinia megarhynchos, 288-

289, 366
Luscinia svecica, 298, 366
Lutjanus argentimaculatus, 362

Lutjanus ehrenbergii, 119, 362
Lutjanus fulviflamma, 276, 362
Lutjanus johnii, 362
Lutjanus lutjanus, 363
Lutjanus quinquelineatus, 269,

363
Lutjanus russellii, 363
Lutjanus sanguineus, 363
Lycaena phlaeas shima, 352
Lycium shawii, 25, 102, 104-

105, 292, 350
Lydia tenax, 359
Lymantria daraba, 353
Lymnocryptes minimus, 365
Lyngbya aestuarii, 351
Lyngbya ceylanica, 351
Lyngbya spp., 351
Lyrella sp., 351
Lysidice collaris, 357
Lytonyx bicolor, 356
Lytorhynchus diadema, 238,

360

Mabuya tessellata, 235, 360
Macroglossum stellatarum, 353
Macrophiothrix elongata, 131,

218, 359
Macrophthalmus depressus, 359
Macrophthalmus laevis, 359
Macropthalmus depressus,

127, 358
Macrorhynchia (= Lytocarpus)

philippina, 129, 199, 357
Madais fausta, 352
Maera sp., 357
Maerua crassifolia, 348
Maladera castanea, 186
Malcomia africana, 348
Malpolon moilensis, 238, 360,

383, 400
Malva parviflora, 349
Malvufundus regula, 358
Marcia flammea, 127, 359
Marcia marmorata, 359
Marmaronetta angustirostris,

365
Maruca testulatus, 353
Masalia albida, 354
Masalia philbyi, 354
Masoreus orientalis, 355
Mastogloia sp., 351
Matuta lunaris, 210, 359
Mauremys sp., 346
Medicago laciniata, 349
Medicago polymorpha, 349
Megabalanus tintinnabulum,

357
Megacephala euphratica, 186,

355
Megachila submucida, 355
Megachile minutissima, 355
Megachile patellimania, 355

Megachile sp. aff.
microxanthops, 355

Megachile sp. fertoni, 355
Megachile walkeri, 355
Megalaspis cordyla, 362
Megaptera novaeangliae, 337,

368
Meharia acuta, 353
Meharia semilactea, 353
Melanocenchris abyssinica,

350
Melanocorypha bimaculata,

301, 366
Melanocorypha calandra, 366
Melhania muricata, 350
Melierax metabates, 367
Melilotus albus, 349
Melilotus indica, 107, 349
Melita appendiculata, 357
Meloe omanicus, 356
Melopsittacus undulates, 367
Menaethius monoceros, 359
Menella (= Plexauroides) sp.,

118, 201, 357
Mergus serrator, 295, 365
Meria sp., 354
Meriones crassus crassus, 367
Meriones lybicus arimalius, 367
Merops albicollis, 366
Merops apiaster, 287, 366
Merops orientalis, 288, 366
Merops persicus, 284, 366
Mesa sp., 354
Mesalina adramitana, 234,

360
Mesalina brevirostris, 14, 234,

360
Mesanthidium alternas, 355
Mesembryanthemum

nodiflorum, 348
Mesostena puncticollis, 186,

356
Messor ebeninus, 354
Messor rufotestaceus, 354
Metadromius arabicus, 355
Metalopha liturata, 353
Metapioplasta philbyi, 354
Metaplax indicus, 359
Metasia simialis, 353
Metopoceras ioptera, 353
Metopoceras omar, 353
Metopograpsus messor, 125,

206, 208, 358-359
Metopograpsus thukuhar, 359
Micippa philyra, 359
Microciona sp., 128, 198, 356
Microdera marginata

deserticola, 356
Microloxia ruficornis, 353
Micronthophagus ochreatus,

355
Miliaria calandra, 366

Milvus migrans, 365
Mimesa (?) aegyptica, 354
Mioscirtus wagneri, 352
Miscophus ctenopus, 355
Miscophus gallicus, 355
Miscophus helveticus, 355
Miscophus imitans, 355
Miscophus mimeticus, 355
Misopates orontium, 350
Mitra bovei, 358
Mitrella blanda, 127, 358
Mocis frugalis, 354
Modiolus auriculatus, 358
Moltkiopsis ciliata , 348
Monocondica illecta, 353
Monodonta nebulosa, 124,

126, 358
Monomorium abeille, 354
Monomorium mayri, 354
Monomorium tumairi, 354
Monomorium wahibiensis, 354
Monsonia heliotropioides, 349
Monsonia nivea, 349
Monticola saxatillis, 366
Monticola solitarius, 291, 366
Montipora aequituberculata,

357
Morettia canescens, 348
Morettia parviflora, 348
Moringa peregrina, 104, 153,

349
Morula anaxares, 358
Morula granulata, 358
Morula martensi, 358
Motacilla alba personata, 366
Motacilla alba, 288, 366
Motacilla cinerea, 291, 366
Motacilla citreola, 298, 366
Motacilla feldegg, 366
Motacilla flava, 301, 366
Mugil cephalus, 275, 363
Murex scoloplax, 358
Mus musculus, 331, 367
Muscicapa cyanomelana, 366
Muscicapa striata, 288, 366
Musculista senhousia, 358
Musculus cf costulatus, 358
Mutela (?subgen. nov. aff.

Chelidmopsis) sp., 346
Myana sopora, 354
Mycale spp., 356
Mycteria ibis, 367
Mycteria leucocephala, 367
Mygnimia dorsalis, 184, 354
Mylabris bipunctata, 187, 356
Mylabris maculoventris, 356
Mylabrus brunnipes, 356
Mylabrus gratiosa, 356
Myllocerinus arabicus, 356
Myocricetodon sp. nov., 347
Myriactula arabica, 351
Myrina silenus nzoiae, 352
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Pseudsphingonotus dentatus,
352

Pseudsphingonotus paradoxus,
352

Pseudsphingonotus savignyi,
352

Psiloptera arabica, 356
Psiloptera argentata, 356
Psiloptera mimosae, 356
Psiloptera sp., 356
Psittacula cyanocephala, 367
Psittacula eupatria, 366
Psittacula krameri, 25, 283, 366
Psittacula roseate, 365
Psittacus erithacus, 367
Pterelectroma zebra, 358
Pterocles alchata, 367
Pterocles exustus, 287, 293, 365
Pterocles lichtensteinii, 290, 365
Pterocles orientalus, 365
Pterocles senegallus, 365
Pterois miles, 129, 361
Pteropyrum scoparium, 105,

350
Ptychomus arabica, 356
Ptyodactylus hasselquistii, 231,

233, 360
Ptyonoprogne fuligula, 290-

291, 366
Ptyonoprogne rupestris, 366
Puffinus griseus, 296, 365
Puffinus persicus, 286, 365
Pulicaria arabica, 348
Pulicaria edmondsonii, 348
Pulicaria glutinosa, 104, 153,

348
Pulicaria undulata, 348
Pupalia lappacea, 348
Purpura panama, 358
Pycnocycla caespitosa, 348
Pycnonotus cafer, 288, 366
Pycnonotus jocosus, 366
Pycnonotus xanthopygos, 283,

366
Pycnonoyus leucogenys, 366
Pyraustegia diffusalis, 353
Pyrgomorpha cognata minima,

352
Pyrgomorpha conica

tereticornis, 352
Pyura curvigona, 359

Quartinia nubiana, 354
Quedius meurguesae, 355
Quelea quelea, 367

Rachycentron canadum, 265,
272, 362

Rallus aquaticus, 298-299, 365
Ramphotyphlops braminus,

236, 360
Ranunculus muricatus, 350

Rastrelliger kanagurta, 364
Rattus norvegicus, 331, 367
Rattus rattus, 331, 367
Recurvirostra avosetta, 298,

365
Reichardia tingitana, 348
Reseda arabica, 350
Reseda aucheri, 350
Rhabdonema minutum, 351
Rhabdosargus haffara, 363
Rhabdosargus sarba, 277, 281,

363
Rhabinopteryx subtilis, 353
Rhampholyssodes pitcheri, 356
Rhanterium epapposum, 99-

100, 103, 142, 147, 150,
153-156, 348, 374

Rhaphoneis amphiceros, 351
Rhazya stricta, 102, 155-156,

348
Rhincodon typus, 265, 268,

361, 385, 391
Rhinecanthus assasi, 266, 364
Rhinobatos granulatus, 361
Rhinoclavis fasciata, 358
Rhinoclavis kochi, 358
Rhinopoma m. muscatellum,

367
Rhizoclonium tortuosum, 127,

351
Rhizophora mucronata, 34,

135, 350
Rhodometra sacraria, 353
Rhodostrophia, 353
Rhoicosphenia sp., 351
Rhopalodia sp., 351
Rhopalum sp., 355
Rhynchobatus djiddensis, 361
Rhynchodontodes orientis, 354
Rhynchodontodes revolutalis,

354
Rhynchophorus ferrugineus,

188, 356
Rhynchosia memnonia, 349
Rhynchosia minima, 349
Rhynchosia schimperi, 349
Rhynchozoon spp., 359
Rhyssemus granosus, 355
Riadhia diehli, 354
Ricinus communis, 349
Riparia diluta, 366
Riparia paludicola, 366
Riparia riparia, 366
Risoella sp., 358
Rissa tridactyla, 365
Roemeria hybrida, 349
Rorippa palustris, 348
Rostraria cristata, 350
Rostraria pumila, 350
Rousettus aegyptiacus, 308-

309, 367
Rumex dentatus, 107, 350

Rumex limoniastrum, 350
Rumex pictus, 350
Rumex vesicarius, 350

Sabellastarte sanctijosephi,
119, 204, 357

Saccharum griffithii, 350
Saccharum ravennae, 105, 350
Saccharum spontaneum, 350
Saccostrea cuccullata, 125,

214, 358
Salagena guichardi, 353
Salicornia europaea, 134, 348
Salix cf acmophylla, 350
Salpingophora hanseatica, 355
Salpingophora helferi, 355
Salsola arabica, 348
Salsola cyclophylla, 349
Salsola drummondii, 95-96,

142-143, 349
Salsola imbricata, 98, 349
Salsola rubescens, 349
Salsola schweinfurthii, 349
Salsola tetrandra, 349
Salvadora persica, 143, 153,

300, 350
Salvia aegyptiaca, 349
Salvia macilenta, 349
Salvia macrosiphon, 349
Salvia spinosa, 349
Saprinus gilvicornis, 355
Sardinella longiceps, 276, 361
Sardinella sindensis, 261, 361
Sargassum angustifolium, 351
Sargassum binderi, 351
Sargassum boveanum, 351
Sargassum heteromorphum,

351
Sargassum latifolium, 164, 351
Sargassum oligocystum, 351
Satureja imbricata, 349
Saurida tumbil, 281, 361
Saurida undosquamis, 361
Savignya parviflora, 348
Savignyella lafontii, 359
Saxicola caprata, 301, 366
Saxicola rubetra, 366
Saxicola torquata maura, 301,

366
Saxicola torquata, 301, 366
Scabiosa olivieri, 349
Scarabaeus bannuensis, 186,

355
Scarabaeus cristatus, 355
Scarites guineensis, 355
Scarites planus, 355
Scarites subcylindricus, 355
Scarus ghobban, 364
Scarus persicus, 364
Sceliphron madraspatanum

pictum, 354
Sceliphron pulchellum rectum,

354
Schimpera arabica, 348
Schismus arabicus, 350
Schismus barbatus, 350
Schistocerca gregaria, 178,

352
Schizomavella sp., 359
Schizonycha buettikeri, 356
Schizoporella errata, 130-131,

215, 359
Schizoporella sp., 359
Schizothrix calcicola, 351
Schoenus nigricans, 349
Schweinfurthia imbricata, 350
Schweinfurthia papilionacea,

350
Scincus mitranus, 235, 237,

360
Scincus scincus conirostris,

235, 360
Scintharista notabilis

blanchardiana, 352
Sciurus anomalus, 330, 367
Sclerocephalus arabicus, 348
Scolia erythrocephala, 184, 354
Scoliotropis sp., 351
Scolopax rusticola, 289, 365
Scolopsis ghanam, 119, 363
Scolopsis taeniatus, 281, 363
Scomberoides

commersonnianus, 272, 362
Scomberoides tol, 362
Scomberomorus commerson,

267, 269, 272, 364, 406
Scomberomorus guttatus, 364
Scopimera crabricauda, 126-

127, 206, 210, 358-359
Scopula adelpharia, 353
Scopula caesaria, 353
Scopula distracta, 353
Scopula minorata, 353
Scopula omana, 353
Scorpaenopsis venosa, 361
Scorpiurus muricatus, 349
Scorzonera tortuosissima, 348
Scotocerca inquieta, 286, 290,

366
Scrophularia arguta, 350
Scrophularia deserti, 350
Scrupocellaria cf spatulata, 359
Scrupocellaria sp., 359
Scydmaenus sp., 355
Scylla serrata, 208, 359, 381,

394, 397
Scymnus sp., 356
Scyphoproctus sp., 357
Scythocentropus inquinata, 353
Scytonema hofmanni, 124, 351
Sedum hispanicum, 349
Seetzenia lanata, 350
Seidlitzia rosmarinus, 98, 349
Selar crumenophthalmus, 362

Selysiothemis nigra, 352
Semele fragillima, 359
Semiothisa latimarginaria, 353
Senecio flavus, 348
Senecio glaucus, 348
Senna alexandrina, 349
Senna italica, 349
Sepia cf pharaonis, 130, 214
Septifer bilocularis, 358
Serenella leachii, 359
Seriolina nigrofasciata, 275,

362
Serpula sp., 357
Serpulorbis variabilis, 128, 358
Sertularella cf diaphana, 357
Sertularella sp., 357
Sesamia cretica, 353
Sesuvium portulacastrum, 348
Sesuvium sesuvioides, 348
Sesuvium verrucosum, 182, 348
Setaria verticillata, 350
Setaria viridis, 350
Sida urens, 107, 349
Siderastraea savignyana, 357
Siganus canaliculatus, 278,

281, 364
Siganus javus, 364
Sigmadocia spp., 356
Silene apetala, 348
Silene arenosa, 348
Silene austro-iranica, 348
Silene villosa, 99, 348
Sillago sihama, 362
Sinapis arvensis, 348
Sinoxylon senegalense, 356
Siphonaria sp., 358
Sisymbrium erysimoides, 107,

348
Sisymbrium irio, 348
Sisymbrium officinale, 348
Sisymbrium orientale, 348
Sitophilus oryzae, 188, 356
Smaragdia souverbiana, 358
Solamen adamsiana, 358
Solanum incanum, 350
Solanum nigrum, 350
Solanum villosum, 350
Solierella sp., 355
Solieria robusta, 352
Sonchus oleraceus, 107, 348
Sonchus tenerrimus, 348
Sorghum bicolor, 141, 350
Sorghum halepense, 350
Sousa chinensis, 335, 338, 368
Spalerosophis diadema

cliffordi, 238-239, 360
Spergula fallax, 348
Spergularia bocconii, 348
Spergularia diandra, 348
Spergularia marina, 348
Spermothamnion sp., 352
Sphacelaria rigidula, 162, 164,
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Petrolisthes indicus, 360
Petrolisthes leptocheles, 360
Petrolisthes moluccensis, 358
Petrolisthes ornatus, 360
Petrolisthes rufescens, 125,

206, 210, 358, 360
Petronia (Carpospiza)

brachydactyla, 283, 366
Petronia xanthocollis, 283, 366
Petrosaspongia n.sp., 356
Petroscirtes mitratus, 364
Peyssonnelia simulans, 352
Phaedoretus comptus, 356
Phaethon aethereus, 287, 295,

365
Phagnalon schweinfurthii, 348
Phagnalon viridifolium, 348
Phaiogramma discessa, 353
Phalacrocorax carbo, 295, 365
Phalacrocorax nigrogularis, 13,

287, 297, 303, 365
Phalangonyx buettikeri, 356
Phalaris minor, 350
Phalaropus fulicarius, 365
Phalaropus lobatus, 296, 365
Phaleria prolixa, 356
Phallusia julinea, 359
Phallusia nigra, 125, 130-131,

220, 359
Phaneroptera sparsa, 352
Phasanius colchicus, 367
Phaselia erika, 353
Phasianella solida, 358
Philanthus coarctatus, 355
Philanthus genealis, 355
Philanthus pallidus, 355
Philanthus triangulum, 355
Philomachus pugnax, 298, 365
Philonthus schaeuffeli, 355
Philyra scabriuscula, 210, 359
Phoenicopterus minor, 366
Phoenicopterus ruber, 31, 283,

302, 365, 386, 390
Phoenicurus erythronotus, 289,

366
Phoenicurus ochruros, 287,

292, 366
Phoenicurus phoenicurus

samamisicus, 366
Phoenix dactylifera, 13, 29,

152, 188, 348
Phormidium jenkelianum, 351
Photis sp., 357
Phragmites australis, 106, 350
Phrynocephalus arabicus, 229-

230, 360
Phrynocephalus spp., 229-230,

360, 379, 382
Phyla nodiflora, 350
Phyllanthus madaraspatensis,

349
Phyllanthus rotundifolius, 349

Phyllidiopsis sp., 358
Phyllognathus excavatus, 356
Phylloscopus collybita, 137,

289, 366
Phylloscopus fuscatus, 366
Phylloscopus humei, 366
Phylloscopus inornatus, 366
Phylloscopus neglectus, 291, 366
Phylloscopus nitidus, 289, 366
Phylloscopus orientalis, 366
Phylloscopus schwarzi, 366
Phylloscopus sibilatrix, 366
Phylloscopus trochilus, 366
Phymodius drachi, 358
Phymodius granulatus, 360
Physalis minima, 350
Physeter macrocephalus, 341,

368
Physorrhynchus

chamaerapistrum, 104, 348
Pillucina vietnamica, 127, 358
Pilodius spinipes, 360
Pilumnopeus convexa, 359
Pilumnopeus indica, 358, 360
Pilumnopeus laevis, 360
Pilumnopeus propinquus, 359
Pilumnopeus scabriusculus, 360
Pilumnopeus vauquelinus, 360
Pilumnus longicornis, 358, 360
Pilumnus propinquus, 360
Pilumnus vespertilio, 210, 360
Pimelia arabica arabica, 356
Pimelia arabica emiri, 186, 356
Pimelia arabica omanica, 356
Pimpinella eriocarpa, 348
Pimpinella puberula, 348
Pimpinella schweinfurthii, 348
Pinctada radiata, 13, 30, 119,

124, 126, 130, 213, 358
Pinctada sp., 358
Pingasa lahayei, 353
Pinjalo pinjalo, 363
Pinna muricata, 130, 213, 358
Pinnularia sp., 351
Pinnularia yarrensis, 351
Pipistrellus kuhlii, 310, 367
Pisidia dehaani, 360
Pisidia gordoni, 360
Pisidia inaequalis, 360
Pithitis tarsata, 355
Plagiotropis sp., 351
Plakortis sp., 356
Planaxis sulcatus, 124, 126,

212, 358
Plantago afra, 349
Plantago amplexicaulis, 349
Plantago boissieri, 99, 349
Plantago ciliata, 349
Plantago ovata, 349
Plantago stocksii, 349
Platalea leucorodia, 295, 365
Platax orbicularis, 262, 364

Platax teira, 364
Platycephalus indicus, 361
Platycleis sp. aff. escalerai, 352
Platygyra daedalea, 118, 203,

357
Platygyra lamellina, 357
Platysenta viscose, 353
Plecoptera reflexa, 354
Plectorhinchus gaterinus, 363
Plectorhinchus pictus, 281, 363
Plectorhinchus sordidus, 363
Plectropterus gambensis, 367
Plegadis falcinellus, 298, 365
Plesiastrea versipora, 118, 357
Plesiogulo praecocidens, 347
Pleurophorus anatolicus, 355
Pleurosigma indicum, 351
Pleurosigma sp., 351
Ploceus benghalensis, 367
Ploceus cucullatus, 367
Ploceus galbula, 367
Ploceus intermedius, 367
Ploceus jacksoni, 366
Ploceus manyar, 366
Ploceus philippinus, 367
Pluchea dioscoridis, 348
Pluchea ovalis, 348
Plumularia cf setacea, 130, 357
Pluvialis apricaria, 365
Pluvialis fulva, 301, 365
Pluvialis squatarola, 294, 365
Pneophyllum sp., 352
Poa annua, 350
Pocillopora damicornis, 202,

357
Podalgus cuniculus arabicus,

356
Podalonia tydei, 354
Podiceps auritus, 367
Podiceps cristatus, 365
Podiceps nigricollis, 298, 365
Podophthalmus vigil, 359
Polinices mammilla, 358
Polistes indicus, 354
Polistes watti, 354
Polyandrocarpa sp., 125, 131,

359
Polycarpaea repens, 348
Polycarpaea robbairea, 348
Polycarpaea spicata, 348
Polycarpon tetraphyllum, 348
Polycirrus sp., 357
Polyclinum constellatum, 125,

359
Polygala erioptera, 350
Polygala irregularis, 350
Polygonum argyrocoleum, 350
Polymixis (Eremophysa)

gracilis, 353
Polymixis (Eremophysa)

omanensis, 353
Polyonyx obesulus, 358, 360

Polyophthalmus pictus, 357
Polyophthalmus sp., 357
Polypogon monspeliensis, 350
Polysiphonia coacta, 352
Polysiphonia crassicolis, 352
Polysiphonia kampsaxii, 131,

352
Polysiphonia prox. scopulorum,

352
Polysiphonia sp., 352
Pomacanthus maculosus, 119,

363
Pomacentrus aquilus, 363
Pomacentrus trichourus, 363
Pomadasys argenteus, 264, 363
Pomadasys commersonii, 363
Pomadasys stridens, 363
Pomatoleios kraussi, 124-125,

204, 357
Pontia daplidice daplidice, 352
Pontia glaucome glaucoma, 352
Poricella robusta, 359
Poricellaria ratoniensis, 359
Porites harrisoni, 117, 202,

357
Porites lutea, 117, 128, 203,

357
Porites nodifera, 203, 357
Porphyrio porphyrio, 365
Portulaca olereaca, 107, 350
Portulaca quadrifida, 350
Portunus arabicus, 17, 208,

359
Portunus guinotae, 359
Portunus longispinosus, 359
Portunus pelagicus, 127, 206,

208, 358-359
Portunus sanguinolentus, 359
Porzana parva, 365
Porzana porzana, 298, 365
Porzana pusilla, 365
Potamides conicus, 358
Potamilla ceylonica, 357
Potamogeton lucens, 106, 350
Potamogeton nodosus, 350
Potamogeton pectinatus, 350
Potamogeton schweinfurthii,

350
Priacanthus tayenus, 362
Prinia gracilis, 136, 286, 366
Prionocidaris baculosa, 359
Prionotheca coronata ovalis,

186, 356, 378, 395
Prionyx crudelis, 354
Prionyx niveatus, 184, 354
Prionyx subfuscatus, 354
Prionyx viduatus, 354
Pristis zijsron, 361
Pristurus celerrimus, 233, 360,

383, 391, 398
Pristurus minimus, 233, 360,

383, 391
Pristurus rupestris, 232, 360,

383, 401
Procavia capensis, 320, 367,

386, 392
Prochoma bucculenta, 356
Prochoristis rupicarpalis, 353
Prodaticus pictus, 355
Propotamochoerus hysudricus,

347
Prosopigastra creon, 355
Prosopis cineraria, 100, 102,

142-143, 150, 153, 155,
232, 292, 349

Prosopis farcta, 349
Prostrepsiceros aff. libycus, 346
Prostrepsiceros aff. vinayaki,

346
Prosuberites sp., 356
Protopalythoa sp., 125, 357
Protorhoe unicata, 353
Psammocora contigua, 118, 357
Psammodictyon panduriforme,

351
Psammophis schokari, 238,

360, 383, 396
Pseudagrion decorum, 352,

378, 394
Pseudapis albolobata, 355
Pseudapis magrettii, 355
Pseudapis nilotica, 355
Pseudapis tadzhica, 355
Pseudoathyreus flavohirtus, 356
Pseudobranchiomma sp., 357
Pseudocerastes persicus

persicus, 241, 360
Pseudoceratina purpurea, 198,

356
Pseudoceratina sp., 356
Pseudoceros spp, 357
Pseudochromis aldabraensis,

362
Pseudochromis linda, 362
Pseudochromis persicus, 362
Pseudocora crassidens, 368
Pseudogaillonia

hymenostephana, 143, 350
Pseudognaphalium luteoalbum,

348
Pseudolotus makranicus, 349
Pseudonereis anomala, 357
Pseudophilotes vicrama clara,

352
Pseudophilyra blanfordi, 210,

359
Pseudopolydora antennata, 357
Pseudoscolia dewitzi, 355
Pseudosterrha paulula, 353
Pseudosterrha rufistrigata, 353
Pseudosuberites sp., 356
Pseudotrapelus sinaitus, 230,

360
Pseudozarba mesozona, 354
Pseudozius caystrus, 358
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Trichoplusia daubei, 354
Trichoplusia ni, 354
Trichosdesma enetotrichum, 348
Tricolia fordiana, 358
Trifolium alexandrinum, 349
Trifolium resupinatum, 349
Trigonella hamosa, 349
Trigonella stellata, 349
Trigonocorypha angustata, 352
Tringa erythropus, 365
Tringa glareola, 287, 365
Tringa nebularia, 295, 365
Tringa ochropus, 287, 365
Tringa stagnatilis, 298, 365
Tringa totanus, 136, 294, 365
Trionyx sp., 346
Triphora sp., 358
Triraphis pumilio, 350
Trirogma sp., 354
Trithemis annulata, 176-177,

352
Trithemis arteriosa, 352
Trithemis kirbyi, 352
Trithemis pallidinervis, 352
Trochus erithreus, 358
Trogoderma granarium, 356
Truxalis eximia eximia, 352
Truxalis fitzeraldi, 352
Truxalis longicornis, 179, 352
Truxalis procera, 179, 352
Trypoxylon aegyptium, 355
Trypoxylon arabicum, 355

Trypoxylon scutatum, 355
Tubastrea coccinea, 357
Tubastrea micrantha, 357
Turbicellepora cf ampla, 359
Turbicellepora sp., 359
Turbinaria mesenterina, 202-

203, 357
Turbinaria peltata, 202, 357
Turbinaria reniformis, 357
Turbo radiatus, 119, 358
Turdoides squamiceps, 292,

300, 366
Turdus iliacus, 366
Turdus merula, 366
Turdus naumanni eunomus,

289, 366
Turdus obscurus, 366
Turdus philomelos, 366
Turdus pilarius, 366
Turdus ruficollis, 284, 366
Turdus torquatus, 289, 366
Turdus viscivorus, 366
Tursiops aduncus, 335, 338,

368
Tursiops sp., 335, 338-339,

368
Tylodipax indica, 359
Tylosurus crocodilus crocodilus,

361
Typha domingensis, 350
Typosyllis cf prolifera, 357
Tyto alba, 288, 365

Tytroca dispar, 354
Tytroca fasciolata, 354

Uca annulipes albimana, 359
Uca annulipes iranica, 359
Uca hesperiae, 359
Uca inversa, 359
Uca tetragonon, 359
Uca vocans, 359
Udea ferrugalis, 353
Ulosa n.sp., 357
Ulotrichopus tinctipennis, 354
Ulua mentalis, 362
Ulva clathrata, 351
Ulva flexuosa, 126, 161, 351
Ulva intestinalis, 351
Ulva lactuca, 351
Umbilicus horizontalis, 349
Umbonium vestiarium, 358
Upeneus tragula, 363
Upupa epops, 288, 292, 366
Urobarba longicauda, 353
Uromastyx aegyptia microlepis,

20, 35, 230, 360
Uromastyx leptieni, 229-230,

360
Urospermum picroides, 348
Urothemis thomasi, 352
Utetheisa pulchella, 353

Vaceuchelus angulatus, 358
Valamugil seheli, 363

Vanellus spinosus, 365, 367
Vanellus vanellus, 284, 365
Vanessa cardui cardui, 352
Varanus griseus, 236, 329,

360, 383, 398
Vaucheria piloboloides, 352
Verbascum cedreti, 350
Vermiliopsis sp., 357
Vernonia arabica, 348
Vernonia cinerea, 348
Vespa orientalis orientalis, 354
Vicia sativa, 107, 349
Vidua macroura, 367
Viola cinerea, 350
Vitex agnus-castus, 350
Vulpes cana, 312, 367, 387,

392, 399
Vulpes ruppellii sabaea, 367
Vulpes vulpes arabica, 311, 367
Vulsella sp., 358
Vulsella vulsella, 358

Withania somnifera, 350
Wurdemannia miniata, 119,

166, 352

Xantheremia philistina, 356
Xanthias sinensis, 360
Xanthorhoe peripleta, 353
Xanthorhoe rhodoides, 353
Xanthorhoe wiltshirei, 353
Xenonychus tridens, 355

Xenus cinereus, 365
Xylocopa aestuans, 184, 355
Xylocopa fenestra, 355
Xylocopa ferlestrata, 355
Xylocopa pubescens, 355

Ypthima asterope asterope, 352
Ypthima olanica, 352

Zafra phaula, 358
Zafra selasphora, 358
Zaleya pentandra, 348
Zamarada minimaria, 353
Zanichellia palustris, 350
Zilla spinosa, 348
Zizeeria karsandra karsandra,

352
Ziziphus spina-christi, 350
Zoanthus cf natalensis, 125,

201, 357
Zoegea purpurea, 348
Zoobotryon pellucidum, 131, 359
Zophosis migneuxi simplex, 356
Zozymodes xanthoides, 360
Zygonyx torrida, 352
Zygophylax sp., 199, 357
Zygophyllum boulosii, 350
Zygophyllum migahidii, 350
Zygophyllum qatarense, 95, 97,

103, 142, 149, 350
Zygophyllum simplex, 95, 350
Zygophyxia relictata, 353

4 1 8

T
H

E
E

M
IR

A
T

E
S

–
A

N
A

T
U

R
A

L
H

IS
T

O
R

Y

351
Sphacelaria sp, 351
Sphacelaria tribuloides, 351
Sphaerocoma aucheri, 97, 99,

143, 348
Sphecodes sp., 355
Sphenophorus

parumpunctataus, 356
Sphenoptera sp., 356
Sphenopus divaricatus, 350
Sphex flavipennis, 354
Sphex fumicatus, 354
Sphex pruinosus, 354
Sphingonotus femoralis, 352
Sphingonotus lavandulus, 352
Sphingonotus octofasciatus,

178, 352
Sphingonotus predtetshensky,

352
Sphingonotus rubescens, 179,

352
Sphodrus sp., 355
Sphyraena barracuda, 364
Sphyraena jello, 272, 364
Sphyraena obtusata, 364
Sphyraena putnamiae, 364
Sphyraena qenie, 281, 364
Sphyrna lewini, 361
Spialia colotes semiconfluens,

352
Spialia doris, 352
Spialia zebra bifida, 352
Spodoptera cilium, 354
Spodoptera exigua, 354
Spodoptera littoralis, 354
Spodoptera mauritia, 354
Spoladea recurvalis, 353
Spondylus marisrubri, 119,

128, 130, 214, 358
Spongia sp., 356
Spongites sp., 352
Spongites tunicatus, 352
Sporobolus ioclados, 350
Sporobolus spicatus, 107, 350
Sporolithon prox. episporum,

352
Sporolithon ptychoides, 119, 352
Spyridia filamentosa, 126,

130, 166, 352
Stalagmosoma cynanchi, 186,

356
Stegotetrabelodon syrticus, 86,

347
Stellaria media, 348
Stenella attenuata, 368
Stenella longirostris, 368
Stenodactylus arabicus, 232,

360, 383, 398
Stenodactylus doriae, 232, 360
Stenodactylus khobarensis,

232, 360
Stenodactylus leptocosymbotes,

232, 360
Stenodactylus slevini, 232, 360
Stenopus hispidus, 357
Stenosmia flavicornis, 355
Stephanolepis diaspros, 364
Stephanometra indica, 129,

216, 359
Steraspis arabica, 356
Stercorarius longicaudus, 365
Stercorarius parasiticus, 296,

365
Stercorarius pomarinus, 365
Sterna albifrons, 365
Sterna anaethetus, 365
Sterna bengalensis, 13, 294, 365
Sterna bergii, 295, 365
Sterna caspia, 295, 365
Sterna dougallii, 365
Sterna fuscata, 365
Sterna hirundo, 286, 365
Sterna paradisea, 365
Sterna repressa, 287, 365
Sterna sandvicensis, 365
Sterna saundersi, 296, 365
Stichodactyla sp., 357
Stilbum cyanurum, 184, 354
Stipa capensis, 350
Stipagrostis acutifolia, 350
Stipagrostis ciliata, 350
Stipagrostis drarii, 350
Stipagrostis lanata, 350
Stipagrostis obtusa, 350
Stipagrostis paradisea, 350
Stipagrostis plumosa, 99, 141,

150, 350
Stipagrostis sokotrana, 350
Stiphrometasia monialis, 353
Stitzoides poecilopterus, 355
Stizus aravicus, 355
Stizus bizonatus, 355
Stizus citrinus, 355
Stizus fuscatus, 355
Stizus nadigi, 355
Stizus ruficornis, 355
Stizus savignyi, 355
Stolephorus indicus, 361
Streblote siva, 353
Streptopelia decaocto, 292, 365
Streptopelia orientalis, 301, 365
Streptopelia senegalensis, 136,

286, 365
Streptopelia tranquebarica, 366
Streptopelia turtur, 287, 365
Striatella unipunctata, 351
Stricticomus tobias, 356
Strigatella litterata, 358
Strombus persicus, 358
Strongylura strongylura, 361
Struthio sp., 347
Sturnus contra, 366
Sturnus roseus, 301, 366
Sturnus vulgaris, 137, 292, 366

Styela canopus, 359
Stylissa flabelliformis, 356
Stylophora pistillata, 118, 202,

357
Suaeda aegyptiaca, 95, 349
Suaeda maritima, 349
Suaeda vermiculata, 95-96,

134, 349
Suberea n.sp., 356
Suberites spp., 356
Subzebrinus or

?Pseudonapaeus, 346
Sufflamen chrysopterus, 364
Sula dactylatra, 365
Sula leucogaster, 296-297, 365
Sula sula, 365
Sumeria dipotamica, 353
Suncus etruscus, 308, 367, 402
Surhatta soudanensis, 353
Surirella brebissonii, 351
Surirella fastuosa, 351
Surirella gemma, 351
Surirella sp., 351
Sylvia atricapilla, 366
Sylvia borin, 366
Sylvia communis icterops, 366
Sylvia curruca althaea, 366
Sylvia curruca minula, 366
Sylvia curruca, 366
Sylvia hortensis, 292, 366
Sylvia mystacea, 292, 366
Sylvia nana, 287, 366
Sylvia nisoria, 366
Sympetrum fonscolombei, 352
Symphyllia radians, 357
Symplegma bahraini, 359
Symplegma brakenhielmi, 359
Synanceia nana, 361
Synedra sp., 351
Synnevrus sp., 355
Synnotum aegyptiacum, 359

Tachybaptus ruficollis, 298, 365
Tachysphex (?) sericans, 355
Tachysphex albocinctus, 355
Tachysphex cheops, 355
Tachysphex costae, 355
Tachysphex erythrophorus, 355
Tachysphex erythropus, 355
Tachysphex fugax, 355
Tachysphex fulvicornis, 355
Tachysphex grandissimus, 355
Tachysphex incertus, 355
Tachysphex maidli, 355
Tachysphex micans, 355
Tachysphex mycerinus, 355
Tachysphex nitidus, 355
Tachysphex osiris, 355
Tachysphex palopterus, 355
Tachysphex panzeri, 355
Tachysphex pulcher, 355
Tachysphex rugosus, 355

Tachysphex schmiedeknechti,
355

Tachytes archaeophilus, 355
Tachytes cameronianus, 355
Tachytes comberi, 355
Tachytes diversicornis, 355
Tachytes niloticus, 355
Tachytes pigmaeus, 355
Tachytes sinuatus, 355
Tachytes trichopygus, 355
Tadorna ferruginea, 365
Tadorna tadorna, 365
Taenioma nanum, 352
Tamarix aphylla, 153, 350
Tamarix aucheriana, 98, 350
Tamarix mannifera, 350
Tamarix nilotica, 350
Tamarix ramossissima, 350
Tapes sp., 359
Taphozous nudiventris zayidii,

367
Tarucus balkanicus, 352
Tarucus rosaceus, 175, 352
Tathorhynchus exsiccata, 354
Taverniera glabra, 349
Taverniera lappacea, 349
Taverniera spartea, 349
Tecomella undulata, 348
Tedania spp., 356
Tegestoma comparalis, 353
Tegostoma baphialis, 353
Telescopus dhara, 238, 240,

360
Tellina arsinoensis, 127, 359
Tellina sp., 359
Temenuchus pagodarum, 367
Tentyrina deserta

sparsepunctata, 356
Tenuitarsus angustus, 352
Tephrina disputaria, 353
Tephrina pulinda, 353
Tephrosia apollinea, 104, 143,

349
Tephrosia haussknechtii, 349
Tephrosia nubica, 349
Tephrosia uniflora, 349
Teprhina perviaria, 353
Terapon jarbua, 119, 261-262,

362
Terapon puta, 362
Terapon theraps, 362
Teratoscincus scincus, 232,

360, 382-383, 390, 400
Terebralia palustris, 13, 30,

212, 358, 381, 394
Tethya robusta, 356
Tethya seychellensis, 124, 198,

356
Tethya spp., 356-357
Tetraclita squamosa, 124, 205,

357
Tetralia glaberrima, 210, 360
Tetrapogon villosus, 350

Tetrax tetrax, 367
Teucrium stocksianum, 349
Thais savigyni, 358
Thais squamosa, 358
Thalamita admete, 358-359
Thalamita crenata, 359
Thalamita iranica, 359
Thalamita poissonii, 359
Thalamita prymna, 359
Thalamita quadrilobata, 359
Thalamita rubridens, 208, 359
Thalamita savignyi, 359
Thalamoporella cf harmeri, 359
Thalamoporella cf tubifera, 359
Thalerastria diaphora, 354
Thalerastria ochrizona, 354
Thalerastria tamsina, 354
Thelenota ananas, 119, 219,

359
Thiacidas postica, 354
Threskiornis aethiopicus, 366
Thria robusta, 354
Thriptera kraatzi, 356
Thunnus tonggol, 272, 364
Thyreus elegans, 355
Thyreus hyalinatus, 355
Thyreus ramosus, 355
Thyroscyphus cf fruticosus,

357
Timea sp., 357
Titanoderma pustulatum, 119,

352
Tonicia sueziensis, 358
Torgos tracheliotos, 290, 365
Toxadocia sp., 357
Toxarium sp., 351
Trachinotus blochii, 362
Trachyderma hispida, 356
Trachyderma philistina, 186,

356
Tragoportax cyrenaicus, 346
Tragus berteronianus, 350
Tragus racemosus, 350
Tramea basilaris, 352
Traminda mundissima, 353
Trapelus flavimaculatus, 14,

230, 360
Trapezium sublaevigatum, 213,

359
Triacanthus biaculeatus, 266,

364
Triaenops persicus macdonaldi,

367
Trianthema portulacastrum, 348
Tribulus arabicus, 4, 91, 101,

350
Tribulus bimucronatus, 350
Tribulus macropterus, 350
Tribulus megistopterus, 350
Tribulus parvispinus, 350
Tribulus pentandrus, 350
Tribulus terrestris, 350
Tricholaena teneriffae, 350
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catfish, 29, 84, 257, 261, 264,
361

cattle egrets, 137
centipedes, 169, 174, 193, 307
Central Asia, 226, 232, 241,

307, 312-313, 315, 327-328,
333, 391

cephalopods, 62, 214
chaffinch, 284, 366
chalky magnesite, 61
Cheesman’s gerbil, 293, 332,

367
cheetah, 310, 333
chenopods, 97-98, 141-142,

149
chestnut-bellied sandgrouse,

287, 293, 301, 365
chiffchaff, 137, 289, 291, 366
chisel-teeth lizards, 229, 360
chromite, 61
chukar partridge, 290
cicadas, 172
cinereous bunting, 286, 301,

366
citrine wagtail, 298, 366
clam shrimps, 5, 25, 174,

195, 378-379, 397
clamorous reed warbler, 136,

295, 366
clasts, 68
climate, 7, 13, 27-28, 45, 57-

59, 65, 84, 93, 105, 111,
129, 147, 152, 226, 241,
373, 375, 400, 403

climatic change, 48, 371, 391,
395-397, 404

clown fish, 119, 201
cnidarians, 5, 199
coastal sabkha, 16, 50-52, 67-

68, 70-71, 74, 76-78, 98,
371-372, 398, 400

coat of mail shells, 211
cobias, 265, 275
cobras, 238
cockroach, 171
collared dove, 292, 300, 365
collared pratincole, 298, 301,

365
colonial ascidians, 128
colonial sea squirt, 128, 131
colubrids, 236-237, 239, 360
comb-footed spiders, 190
common bottlenose dolphin,

338-339, 368
common cuckoo, 290, 365
common fan-footed gecko,

231, 233
common kingfisher, 286, 366
common mynahs, 137, 288
common noddy, 296, 365
common sandpiper, 287-288,

298, 365
common silver-biddy, 261

common snipe, 298, 365
common swift, 301, 365
conglomerates, 62, 90
conservation, 6-7, 9, 13, 18,

21, 23-25, 35, 101, 154, 156,
245, 268, 271, 281, 283,
294, 302-305, 311, 315-316,
319, 323-324, 327, 335,
343, 359, 367-368, 374-377,
379-380, 384-388, 390-393,
395-396, 398-401, 404, 406

continental rifting, 81
continental shelf sediments, 44
continental slope, 62
Convention of Wetlands of

International Importance,
304

coot, 298, 365
copper ore, 61
coral atolls, 55, 62
coral colonies, 74, 119-120
coral death, 120, 375, 394
coral reefs, 24, 46, 71, 73,

113-114, 117, 120-121, 128,
164, 197, 201, 203, 206,
213-214, 217-219, 245-247,
261, 271, 356, 374-376,
379-380, 385, 394-395,
399, 401, 406

coralline algae, 72, 113, 116,
165-166, 221, 377

coralline seaweeds, 114
corals, 62, 67, 82, 90-91, 113,

115-121, 128-131, 199-200,
202-204, 210, 214, 217-218,
246, 374-375, 380, 385,
393-394, 401-402

cornet fish, 261
crab plover, 136, 287, 296,

302, 304-305, 365
crab spiders, 190
crabs, 5, 29, 74, 91, 119, 125-

127, 174, 205-206, 208-210,
247-248, 294, 296, 359-360,
379, 381

craneflies, 180
crawling water beetles, 186
cream-coloured courser, 293
crested lark, 300, 366
Cretaceous Age, 42
crinoids, 62, 91, 216
crocodiles, 25, 49, 82, 84,

229, 241, 346
crown-of-thorns starfish, 129
crude oil, 42-43, 404
crustose lichen, 157
cuckoo wasps, 184
curlew sandpiper, 294, 365
cushion star, 125, 129, 217
cutlass fish, 266
cuttlefish, 130, 214
cyanobacteria, 5, 50, 116, 124,

144-145, 157, 167, 351

Dabb’iya, 70, 72-74, 114, 118,
294, 296, 302-304

Dalma, 29-30, 37, 83, 113,
244, 276, 359, 370, 372,
390, 394

dam formation, 84, 372, 393
damselflies, 5, 169-170, 176,

352, 378, 394
darkling beetles, 186
Das, 43, 83, 172, 174, 182,

243, 284, 309, 343, 379,
383-384, 396, 402-403

date palm, 13, 28-29, 32-33,
152, 188, 308

day-flying butterflies, 182
Dayyinah, 244, 296
deathshead hawkmoth, 182
decorator crabs, 210, 359
demersal fisheries, 280, 386,

402
desert eagle owl, 290-291,

293, 329, 365
desert geckos, 232
desert ghaf trees, 232
desert gourd, 149-150
desert lark, 290, 293, 366
desert leopard butterfly, 170,

352
desert lesser whitethroat, 137,

289, 291-292, 300, 366
desert locust, 178-179, 184,

352
desert monitor, 35, 229, 236,

329, 383, 398
desert runner ant, 184
desert squash, 32
desert truffle, 145
desert varnish, 58, 68
desert, 4-6, 14, 16, 18, 21-22,

28, 31-36, 46-47, 49-51, 58,
65, 68, 71, 76, 93-94, 97,
99, 103, 106-107, 137, 141-
142, 144-145, 147, 149-
156, 169-172, 174, 176,
178-179, 184, 186-188, 190,
193, 229, 232-233, 236,
238, 241, 284, 286-293,
300, 307, 310-315, 318, 323-
324, 327-333, 352, 356,
359-360, 365-366, 370-371,
373-374, 379, 382-383,
385-387, 390, 393, 395,
397-398, 400-402, 406

devil rays, 267
Devonian, 41, 62, 195
dewfall, 93, 144, 150
Dhaid, 37, 61, 237, 241, 307
Dhofar toad, 15, 253-255,

384, 392
Dhofar, 15, 170, 223, 253-

255, 308, 320, 377, 379,
384, 392, 404

dhubs, 229-230
diadem snake, 238-239, 360
diapiric salt-dome, 37
diatoms, 115-116, 129, 144,

167, 351, 374-375, 401
Dibba zone, 56, 62, 401
didemnid sea squirts, 130
dinosaurs, 82, 91, 230
diorite, 60, 83
diving beetles, 186
dolomites, 42, 62, 91
dolphinfish, 267, 362
domino ground beetle, 186
doodle bugs, 172
doublebar bream, 119
dragonfly, 176-177, 195, 352
Dubai, 14, 16, 20-21, 23, 25,

30, 43, 52, 55, 69, 78, 93,
97, 100, 102, 112, 117-118,
120, 133, 137, 144, 170,
172, 180, 193, 208, 232,
247, 257, 259, 272, 284,
288, 293-294, 302-304, 310,
312-313, 315, 318, 323,
333, 338-339, 359, 370,
374-376, 379-381, 385-
388, 390-391, 393-395,
397, 400-401, 403, 406

dugong, 8, 13, 20, 30-31,
277, 281, 342-343, 368,
387, 390, 393

dune patterns, 46, 70
dune sand gecko, 232, 360
dung feeders, 186
dunlin, 294, 304-305, 365
dusky thrush, 289, 366
dusky warbler, 289, 366
dwarf shrub, 93, 100, 142

EA-AD, 7-9, 22-24, 29, 32, 35,
81, 89, 91, 170, 172, 181,
243-245, 269-270, 272,
277, 280, 312, 332, 335,
343, 359, 375-376, 379,
384, 386-387, 390-391,
393, 395, 397, 406

eagle rays, 267
earthquakes, 54, 81
earthworm, 236
earwig, 171
East Africa, 27, 49, 87, 109,

257, 309, 332, 374, 385,
392, 398

echinoderms, 5, 216, 219,
271, 382, 395, 400

echinoids, 57, 60, 82, 91,
373, 402, 407

ecosystems, 82, 135, 144,
154, 209, 229, 271, 371,
373-376, 381, 383-384,
386, 390-391, 393, 395-
397, 399, 401, 404, 406

edible fern, 144
edible toadstools, 32
eel catfish, 261
Egyptian fruit bat, 308-309,

367
Egyptian nightjar, 301, 365
Egyptian spiny mouse, 331-

332, 367
Egyptian spiny-tailed lizard,

230, 360
Egyptian vulture, 15, 290, 365
electric ray, 264
elephants, 49, 84
Emirates Falconers’ Club, 35,

395
Emirates Natural History

Group (ENHG), 17, 21, 170,
181, 359, 370, 376, 378,
384, 387, 391, 394-398,
402-403, 406

emperor dragonfly, 176-177,
352

Empty Quarter, 43, 46-47, 51,
58, 170, 288, 359, 370,
387, 402

Environment Agency – Abu
Dhabi (EA–AD) (formerly
ERWDA), 7-9, 22-24, 29,
32, 35, 81, 89, 91, 170, 172,
181, 243-245, 269-270,
272, 277, 280, 312, 332,
335, 343, 359, 375-376,
379, 384, 386-387, 390-
391, 393, 395, 397, 406

epiphytes, 128, 130, 165
eremic zone, 223, 227
erosion, 41, 43, 45-46, 50-51,

54, 57-58, 68, 70, 78, 133,
219, 343

Ethiopian hedgehog, 307, 367
Eurasian continent, 42
Eurasian honey buzzard, 288-

289
Eurasian plates, 45
Eurasian starling, 292
European bee-eater, 292
European hare, 328, 386, 391
European nightjar, 286, 288,

365
European roller, 292, 366
European rose chafer, 186
even-toed ungulates, 6, 320
Eversmann’s redstart, 289,

366

fairy shrimps, 195
falconry, 18, 35-37, 359, 379
falcons, 15, 35-36, 283, 290,

296, 301, 365, 392
false killer whales, 339-341
fat-tailed scorpion, 190
feather stars, 216
ferns, 32, 105, 144
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Abu al-Abyadh, 24, 72, 74,
113-114, 118, 244, 278, 281,
294, 296, 302-304, 342

Abu Dhabi Company for
Onshore Oil Operations
(ADCO) 15, 22, 78, 81, 89-
91, 370, 373, 375-376, 380,
387, 394, 397, 402-404, 407

Abu Dhabi Islands
Archaeological Survey
(ADIAS) 22, 29, 33, 81, 89,
91, 160, 370, 395, 406

Abu Dhabi, 8, 14-18, 20-25,
27, 29, 31-33, 35, 37, 42-44,
48-52, 67, 69, 71-74, 77-78,
81-87, 89, 91, 93, 96, 100-
102, 106-107, 111-114, 116-
118, 120, 124, 126, 128,
133-135, 137, 143, 145,
154-158, 160-161, 167, 170-
172, 193, 200, 202-203,
206, 208, 227, 229, 232,
234-235, 241, 243-247, 268,
270, 272, 276-278, 280-281,
283-284, 287-289, 293-296,
298, 302-303, 307, 309-310,
312-313, 315, 327-328, 330-
333, 335, 338-340, 342-343,
351, 359, 361, 370-382,
384-387, 390-404, 406-407

Abu Musa, 83
acacia, 25, 34, 102-105, 142-

143, 230, 292, 324, 329,
332, 346, 349

adder, 32
Afghanistan, 54, 180, 232-

233, 258, 307, 309, 312
African rock martin, 290-291,

366
Afro-arabian plate, 41, 54-55,

57, 90
Ajman, 55, 114
Akab, 29
Al Ain, 14-16, 18, 20-21, 24,

28, 33, 35, 37, 44, 55, 57,
60, 69-70, 83, 89-90, 93,
102, 108, 143, 152, 170-
172, 178, 181-182, 184,
186-187, 190, 195, 235,
237, 239, 279, 288, 290,
307-311, 313, 315, 359, 370,
373, 375-376, 378-379, 383,
385, 390-395, 397, 399,
403-404, 406

Al Dabbiya, 72-73, 76-77
Al Madam Plain, 102, 193,

333, 386, 403
Al Madar, 29
algae, 5, 42, 50, 72, 91, 113,

115-117, 119, 124, 126-128,
144-145, 157, 161-162, 165-
167, 198-200, 208, 221,

243, 257-258, 271, 274,
346, 351-352, 356, 375-377,
390-391, 394, 400, 407

Al-Ghail, 61-62
alluvial fans, 4, 66, 68, 379
American cockroach, 171
ammonites, 91, 372, 398
amphibians, 5, 229, 253, 307,

359, 379, 383-384, 390,
394, 397, 399, 401

amphibolites, 61
amphipods, 125, 127
amphisbaenians, 229, 236,

379, 382
anchovies, 265
anemones, 119, 125, 199-

201, 380
anhydrite, 50-51, 77-78, 370-

371, 375, 392, 398
anorthosite, 61
antelopes, 6, 320, 327
anticlinal ridges, 58
antlions, 172
ants, 5, 25, 86, 108, 169-170,

172, 174, 184, 237, 354,
377, 392

aphids, 172, 174, 187
aquaculture, 278, 385, 397
Arabian babbler, 292, 300,

366
Arabian butterflies, 170
Arabian caracal, 315
Arabian cat snake, 238, 240,

360
Arabian gazelle, 20, 34, 316,

327
Arabian Gulf Coast, 46, 83,

95, 111, 113-114, 116, 120,
123-126, 128-131, 162,
164-167, 197, 203, 213,
279, 288, 294, 303, 307,
377, 382, 392

Arabian Gulf sea snake, 
249-250, 360

Arabian Gulf, 7, 14-15, 29,
41-44, 46, 48, 50, 58-59,
66-67, 69-71, 78, 81-83, 89,
91, 95, 111-121, 123-131,
133, 136, 162, 164-167,
197, 199-203, 205-206, 208,
211-216, 219, 227, 236, 238,
243, 246, 248-251, 261,
268-269, 272, 276-281, 288,
294, 296, 303, 305, 307,
309, 335-339, 342, 360,
370-377, 379-388, 390-404,
406-407

Arabian hare, 35, 328
Arabian horned viper, 240,

360
Arabian horse, 28-29
Arabian killifish, 257-258

Arabian Leopard Regional
Studbook, 319

Arabian leopard, 6, 21, 23, 34,
310, 315-316, 318-319, 367,
386-387, 392, 397, 402

Arabian oryx, 6, 13-14, 18, 20,
29, 34, 320, 323, 367, 392

Arabian ostrich, 29, 34
Arabian platform, 41-42, 45-

46, 53-58, 62, 390
Arabian pupfish, 261, 361
Arabian red fox, 311, 367
Arabian smoothhound, 264
Arabian tahr, 14-15, 34, 316,

320, 333, 367, 392, 395
Arabian wolf, 310-311, 367
Aradah formation, 68
Arctic skua, 296, 365
areolate grouper, 281, 362
Arzanah, 17, 43, 83, 159, 208,

244, 295
Asian snake-eyed skink, 235,

360
Asian waterfowl census, 302,

386, 390
Asiatic hard clam, 127
Asiatic honeybee, 184
Asmari limestone, 90
asphodel lily, 32
avocet, 24, 298, 365
Awamir, 35

bacteria, 44, 58, 135, 144,
150, 167, 351

badger, 333
bagworms, 182
baleen whales, 6, 336-337,

341, 343, 368
Baluch ground gecko, 233, 360
Baluchistan gerbil, 332, 367
bamboo shark, 264, 361
banded ground gecko, 233,

360
Bani Kitab, 34-35
bank mynah, 137, 366
barbary falcon, 35, 290, 365
barchan dunes, 46, 70
barklice, 171, 174
barn owl, 288, 365
barnacle, 124, 205
barracuda, 267, 272, 275-

276, 281, 364
bar-tailed godwit, 304-305
bar-tailed semaphore gecko,

233, 360
barzamanite, 68
basalt, 60, 83
batfish, 261-262, 364
Batinah coast, 33, 61, 309
bay-backed shrike, 301
Baynunah formation, 49, 82,

89, 346-347, 372-373, 391-
394, 397-399, 401, 403

beaked sea snake, 247-248,
360

Bedouin, 18, 32, 141, 152, 329
bee-flies, 180-181
beetle-hunting wasps, 184
beetles, 5, 169-170, 172, 184,

186-188, 193, 195, 307,
355, 377-378, 392-393,
395, 406

bigeyes, 266
bimaculated lark, 301, 366
biosaline agriculture, 141
biting lice, 171
bivalves, 62, 84, 88, 90-91,

121, 124, 127-129, 213
black corals, 200
black drongo, 289, 366
black mangrove, 34
black redstart, 287, 289, 291-

292, 300, 366
black-banded trevally, 275, 362
black-crowned finch lark, 292-

293, 366
black-headed bunting, 283,

301, 366
black-lipped oyster, 213
black-necked grebe, 298
blackspot snapper, 276
black-spotted butterfly fish,

119
blackstreak bream, 281, 363
black-tailed jackrabbit, 328
black-throated thrush, 284
blacktip reef shark, 261, 263,

361
black-winged kite, 301
black-winged stilt, 298
Blanford’s fox, 310, 312, 367,

387, 392, 399
blennies, 119, 261
blind snakes, 236, 360
blister beetles, 186
blow-flies, 180
blue pansy, 182, 352
blue rock thrush, 291, 366
blue swimming crab, 127, 206
blue whales, 336
bluebottles, 181
blue-cheeked bee-eater, 292
bluetail trunkfish, 266, 364
blue-tailed Oman lizard, 234,

360
bluethroat, 298, 366
Blyth’s pipit, 301, 366
Blyth’s reed warbler, 283, 366
boas, 237, 360
Bonelli’s eagle, 290-291, 365
bootlace worms, 125
boring sponges, 121, 128
Bosk’s fringe-toed lizard, 234,

360
boulder gravels, 68

boxfish, 266
brachiopods, 62, 91, 373, 400
Brahminy blind snake, 236,

360
brain coral, 118, 203
bramble shark, 264
Brandt’s hedgehog, 254, 307,

367
Breeding Centre for

Endangered Arabian
Wildlife (BCEAW) 318-319,
386-387, 393, 402

British Museum, 87, 170, 181,
359, 377, 379-382, 384,
391-392, 399, 401

brittlestars, 119, 128, 131, 218
broad-billed sandpiper, 294,

304-305
Bronze Age, 29
brown booby, 296-297, 365
brown hare, 328, 387, 398
brown spider, 190
brown-necked ravens, 287
brushtooth lizardfish, 281, 361
Bryde’s whale, 336-337, 368,

388, 399
bryophytes, 5, 105, 141, 144,

156, 374
bryozoans, 131, 215
bull shark, 264, 361
bush crickets, 178-179, 379,

400
bush robin, 287-288, 292,

300, 366
bustard, 23, 35-36, 365, 367,

387, 400
butterflies, 5, 169-170, 172,

181-182, 227, 352, 378,
395, 398, 406

butterfly fish, 119, 261, 279

caddis flies, 172
calcrete, 49, 68, 73
Cambrian Period, 41
camel’s thorn, 151
camels, 28-29, 33, 36, 50,

151, 169, 174, 190, 193,
315, 329

Cape hare, 6, 14, 293, 328,
367, 386-387, 393, 399

caracal, 16, 21, 310, 315, 367
carbonate rocks, 41, 51, 65
cardinal fish, 119, 261
carpenter moths, 182, 378,

395
carpet viper, 229, 254, 329,

383, 395
Caspian Basin, 283
Caspian gull, 295, 365
Caspian tern, 295, 304-305,

365
Caspian terrapin, 241
cat snake, 238, 240, 360
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kingfish, 6, 267, 269, 271-272,
364, 406

kingfisher, 137, 286-287, 295,
303, 365-366, 376, 400

kingsoldier bream, 261, 363
Kithr, 31
Kuhl’s pipistrelle, 310, 367

lace wings, 172
ladybirds, 186-187
lagoons, 65, 68, 74, 78, 90,

114-116, 130, 133, 161, 210,
257-258, 261, 263, 271,
277, 281, 298

land snails, 5, 213, 223-224,
227, 382

lantern shell, 127
lappet mantis, 171
lappet-faced vulture, 290
lapwing, 284, 365
Late Cretaceous, 42, 45, 54-56,

81-82, 90-91, 370, 373, 395,
402

Late Palaeozoic, 54
Late Permian, 42, 54, 56, 62
Late Stone Age, 28-30, 212,

342
laughing dove, 286, 288, 292,

300, 365
leaf-cutter bees, 184
leaf-nosed snake, 238, 360
leopards, 316, 318-319
Leptien’s spiny-tailed lizard,

229-230, 360
lesser crested tern, 294-295,

304-305, 365
lesser grey shrike, 286, 301,

366
lesser jerboa, 330, 332, 367
lesser kestrel, 284, 291, 301,

365
lesser sand plover, 294, 304-

305, 365
Libyan jird, 332-333, 367
lichens, 5, 101, 105, 144-145,

156-160, 374, 395, 401
Lichtenstein’s sandgrouse,

290, 365
lime butterfly, 182, 352
limestone, 51, 54-55, 57, 60,

62, 68, 72, 90, 108, 113-114,
116-118, 128, 130-131, 165-
166, 205, 226, 233, 290,
374, 403

linear carbonate sand spits, 114
lion fish, 129
little bitterns, 257
little egret, 137, 295, 365
little grebes, 298
little green bee-eater, 300
little owl, 290, 293, 365
little ringed plover, 286, 298,

365

little stint, 294, 365
little swift, 289, 365
liverworts, 144
Liwa crescent, 98, 100, 106,

152
Liwa oasis, 46, 48-49, 52
lizardfish, 266, 274, 281, 361
lizardite, 61
lizards, 5, 14, 180, 187, 229-

231, 233-237, 239-241,
307, 314, 359-360, 379,
382-383, 390, 392, 396

lobsters, 174, 205-206
loggerhead turtle, 243, 246
long-beaked common

dolphin, 339-340, 368
long-billed pipit, 290
longhorn beetles, 187
long-legged buzzard, 287,

293, 329
longshore drift, 114-115
longtail butterfly ray, 264
longtail tuna, 267, 272, 364
long-tailed shrike, 289, 366

mackerel, 29, 267, 269, 275,
280, 364

Macqueen’s houbara, 283
maggots, 180, 393
magma, 54, 60
Maidenhair fern, 144
Makran, 55, 57-58, 143
malaria, 180
mallard, 295, 298-299, 365
mammals, 6, 16-17, 20, 82,

86, 89, 116, 141, 172, 180,
236, 307-308, 311-313, 315-
316, 328, 330-331, 335, 343,
346-347, 367-368, 374, 386-
388, 390, 393, 395-400, 402

Manadir, 48, 51-52
manatees, 342
mangal communities, 96,

133-134, 137
mangal ecosystem, 135, 375,

390
mangrove crab, 208, 381,

394, 397
mangroves, 13, 20, 34, 52, 68,

73-74, 114-115, 127, 133-
137, 161, 165, 208-210, 214,
362, 373, 375-376, 379,
381, 391, 393-394, 397-399,
401, 403-404, 406

mantid shrimps, 128
mantle rocks, 55, 60
Maqta bridge, 135
Marawah Island, 24, 29, 67,

71-73,113, 134, 159-160,
170, 182, 206, 208, 281,
294, 304, 310, 342, 370-
371, 378, 386, 393, 395

marine fossils, 57, 60, 62, 90-
91

marine macroalgae, 119, 376
marine snails, 90
marsh harrier, 137, 287, 295,

365
marsh warbler, 137, 286, 288,

366
Martini Rock, 129, 216
Masafi, 61-62, 311, 313, 332-

333
masked shrike, 289, 366
Mazari, 27
meadow pipit, 301, 366
Mediterranean, 42, 49, 81,

83, 89, 93, 142, 175, 352-
353, 365, 375, 391, 399

mega-dunes, 70, 98
Ménétries’ warbler, 292, 300,

366
mesas, 49, 52, 65, 67, 74
Mesopotamia, 58, 82, 300
mesozoic seas, 41-42
metamorphic sole, 44, 54-55,

61
mica schist, 62
micro-moth, 182
microscopic algae, 115, 117,

161
Mid-Atlantic ridge, 56, 81
Mid-Cretaceous, 43, 54, 62
migrants, 182, 283-284, 286,

288, 292, 296, 298, 300
migration patterns, 269, 283
migratory locust, 179, 352
miliolid foraminiferids, 70-71
milkfish, 265, 361
Ministry of Agriculture and

Fisheries, 20, 270, 278-281,
379, 381, 384-385, 393,
395, 402

Ministry of Health, 23, 32,
180, 400

Miocene rocks, 74, 87, 89,
373, 403-404

Mleisa, 86
mojarras, 261, 274-275, 277
mole crickets, 178-179, 186
mollies, 259
monitor lizard, 34, 329
Montagu’s harriers, 287, 301
moonfish, 267
moorhen, 298, 365
morays, 266
morula, 125, 358
mosaic, 46, 102, 105, 124
mosquitoes, 180, 259
mosses, 144
mouflon, 320, 333, 367
mountain gazelle, 6, 34, 320,

324, 367
mud snail, 212

mud-creeper, 212
mullet, 261, 263, 363, 381,

385, 393, 402
Musandam Peninsula, 45, 52-

53, 58, 104, 114, 117, 338-
339, 370, 374, 378, 384,
392, 395, 401, 404

Muscat mouse-tailed bat, 309,
367

Muscat, 14-15, 27, 33, 53, 111,
158, 170, 187, 226, 309,
318, 367, 370, 376, 379,
383-384, 387, 390, 394,
398-400, 406

naked-bellied tomb bat, 309
Namaqua dove, 301, 365
nappes, 44-45, 54, 57, 62,

370, 390, 395
narrow-barred Spanish

mackerel, 267, 269, 275
Natural History Museum, 8,

14-15, 17, 21-23, 81, 87,
89-91, 170, 359, 361, 372-
376, 379-380, 382, 388,
394, 398-400, 402-404,
406-407

needlefish, 29, 267, 275-276,
361

Neolithic, 28, 212, 342, 370,
395

Neo-Tethys, 54
night herons, 137, 295
night-flying moths, 182
nightingale, 288-289, 366
Nile crocodile, 85
nimr, 21, 29, 316, 318-319,

367
North Africa, 41, 223, 233,

237-239, 308, 312, 328,
331-332, 370, 383, 401

Northern Emirates, 25, 28,
30, 33, 46, 48, 60, 83, 90,
187, 223, 229, 283, 288,
292, 313, 332

Northern wheatear, 301, 366
Nubian ibex, 316, 367
nurse shark, 265

oases, 37, 93, 106-107, 114,
152, 172, 174, 181, 184,
190, 193, 253

obduction, 54-57, 390, 402
ocean floor, 53-54, 91
ocean rifting, 55
ocean sunfish, 267
oceanic crust, 44-45, 53-57,

60-61, 81-82, 90
oceanic plates, 81
oceanic whitetip shark, 267
ocellated skink, 235, 360
offshore islands, 28, 43, 59,

83, 113, 116-117, 160, 176,

212, 244-247, 286, 295-
296, 311, 330-331, 339,
343, 376, 378, 403

oil and gas reservoirs, 41
oil beetles, 187
oil, 15-18, 22, 27, 31, 41-44,

49, 81, 89-91, 135, 154-
155, 169, 186-187, 233,
276, 284, 296, 343, 361,
370, 373, 375-377, 379-
380, 387-388, 391-394,
397-398, 400-404, 407

oleander hawkmoth, 182
oleander, 32, 105, 182, 348,

359, 397-398
oligocene, 41, 43, 45, 57-58,

60, 81, 89-90
olivaceous warbler, 288, 366
olive eyes damselfly, 177
Oman saw-scaled viper, 241,

360
Oman, 7, 14, 30, 33-34, 41,

43-44, 48, 52-53, 58-59,
61-62, 68, 95, 102, 104,
109, 111-112, 115, 117, 120,
123-125, 128-129, 133,
137, 141, 144, 153, 158,
170-171, 176, 180, 182,
187, 190, 195, 223, 226-
227, 229, 231, 234-236,
238, 240-241, 243-244,
246-251, 253, 257-259, 261,
266, 268-269, 271-272,
278-280, 288, 290, 295,
303, 308-314, 316, 318-320,
328, 333, 335-340, 342,
348, 352-353, 355-356,
359-360, 370-371, 374-388,
390-404, 406-407

oolitic sand, 71, 73, 114
ophiolite, 53-58, 60-62, 82,

90, 370, 391, 394, 399-
400, 402

orange darter dragonfly, 176-
177

orange-spotted grouper, 261-
262, 280, 362

orange-spotted jack, 280-281,
362

orange-spotted trevally, 265,
272

orb-web spider, 194
Ordovician Period, 41
Oriental cockroach, 171
Oriental hornet, 184, 354
Oriental pratincole, 301, 365
Oriental skylark, 301, 366
Oriental turtle dove, 301, 365
orphean warbler, 292, 366
ortolan bunting, 291, 366
oryx, 6, 13-14, 18, 20, 29, 34,

320, 323, 367, 387, 392
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ferruginous duck, 298, 365
fiddler crabs, 210
filamentous seaweeds, 120,

125, 130
fin whale, 336-337, 368
finless porpoise, 337, 343,

368, 387, 390
fish farming, 278
fish-eyes, 30
fishing, 20, 27, 33, 221, 245,

270, 272, 274-275, 277,
280-281, 286, 296, 337,
343, 359, 370, 385-386,
390, 394-395, 402, 404

fissile shales, 62
fissures, 104, 109, 124, 128,

309-310
five-lined snapper, 269, 363
flamingoes, 31, 283, 295, 298,

304-305, 365, 386, 390
flatheads, 266, 274
fleas, 172, 174
fleshy seaweeds, 114, 116,

121, 125, 128-129, 164
flightless hymenoptera, 172
flowerpot snake, 236-237, 360
fluvio-lacustrine sabkha, 50-52
forest wagtail, 289, 366
forests, 100-101, 116, 128, 134,

162, 164, 376, 398-399
fossil record, 4, 43, 57, 81, 372
fossiliferous limestones, 42
fossilised sand dunes, 84
four-tusked elephants, 84
fox, 15, 108-109, 310-312,

328-329, 367, 387, 392,
395, 399

fresh water, 29, 37, 106, 134,
172, 174, 176, 253, 323

freshwater goby, 257, 259,
384, 394

freshwater terrapins, 229
fringe-toed lizards, 233-234
fruit bats, 308
fruit-flies, 180-181
Fujairah, 55, 83, 91, 115, 172,

201, 275, 277-278, 287,
296, 308, 311, 313, 333,
339, 341, 375-376, 386-
387, 390-391, 402-404

fungi, 5, 24, 144-145, 156,
159

fusiliers, 261
Futaisi Island, 343

gabbro, 60
gadwall, 298, 365
gall wasps, 184
Gallagher’s leaf-toed gecko,

231, 360
gangling grasshopper, 179
garnet schists, 61
gastropods, 30, 57, 60, 62, 74,

84, 90-91, 125-127, 129, 211

geese, 284, 304
geological history, 4, 41-42,

370-371, 394
gerbil, 84, 86, 293, 332, 367
German cockroach, 171
ghaf woodland, 292
ghaf, 100, 143, 150, 232,

292-293
Ghagha’, 31, 276, 359
Ghasha, 113, 244
ghost crab, 126, 206-207, 209
ghost fishing, 277, 386, 402
Ghuweifat, 83
giant skipper, 182, 352
giant trevally, 265, 272, 275,

362
giant velvet bug, 193
giraffes, 84
glacial maximum, 66, 371,

398
glaciation, 45, 48-49, 51, 59
global warming, 255
globeskimmer dragonfly, 177
glossy ibis, 298, 365
goats, 6, 33, 100, 311, 320,

330
gobies, 128, 130, 206, 257,

261, 259, 364, 384, 394
golden eagle, 293, 365
golden oriole, 286, 288, 366
golden trevally, 119, 265, 272,

281, 362
gold-lined seabream, 281
Gondwana, 41, 54
goosefoot, 141
Gordon’s wildcat, 21, 310,

314-315, 367
graceful prinia, 136, 286,

288, 300, 366
grapsid crabs, 208
grass family, 141
gravel plains, 34, 44, 46, 52,

58, 102, 105, 169, 171, 190,
223, 232, 234, 241, 253,
292-293, 324, 328, 331, 333

great black-headed gull, 283,
295, 304-305

great hammerhead, 263
great knot, 294, 304-305, 365
great pearl bank, 71, 113-114
great reed warbler, 301, 366
great white egret, 137, 365
greater flamingo, 31, 283, 295,

298, 304-305, 365, 386, 390
greater lizardfish, 281, 361
greater sand plover, 294, 304-

305, 365
green sandpiper, 287, 291, 365
green seaweeds, 119, 127
green toad, 253-254
green turtles, 243-246, 379,

383-384, 396
greenback mullet, 261, 263,

363
greenbottles, 181
greenshank, 136, 295, 365
grey francolin, 305, 315, 365
grey heron, 137, 295, 303-

305, 365
grey hypocolius, 300, 366
grey plover, 294, 304-305, 365
greyhound, 35
ground mantids, 171
ground spiders, 190
groundwater reserves, 155
grouper, 13, 119, 261-262,

280-281, 362
grunts, 29, 261, 264, 274-275,

280
guano, 31, 309
guitarfish, 264, 361
Gulf of Aden, 83, 339, 381,

387, 393, 403
Gulf of Oman, 7, 30, 44, 58-

59, 95, 104, 111-112, 115,
117, 120, 123-125, 128-129,
133, 246-251, 261, 266,
268-269, 271-272, 278-280,
295, 303, 335-340, 342,
374-376, 379, 381, 385-386,
390, 394-395, 397, 401-403

Gulf pearls, 30
gulf sand gecko, 232, 360
gulley dragonfly, 176, 352
gulls, 275, 283, 286, 296,

302, 304
guppies, 259
gypcrete, 49, 68
gypsum, 43, 50-51, 68-69, 71-

72, 76-78, 83, 371, 392

Hadhramaut sand lizard, 234,
360

Hajar Mountains, 4, 14, 28,
41-46, 52-58, 60-61, 65-66,
68, 70, 78, 81-82, 87, 90,
93, 102, 104, 106, 143,
154, 176, 179, 195, 223,
226, 231, 233-235, 253,
257, 259, 290, 292, 307-
308, 312, 324, 331-332

halcrete, 78
halite, 50, 71, 76-78
hammerhead shark, 263
hamour, 13, 119, 268, 275,

362
Hardwicke’s racer, 238, 360
hares, 20, 35-36, 328-329,

379, 386, 393, 395
harlequin ground bug, 172
Hatta area, 56, 332, 391
Hawasina nappes, 54, 62, 390
hawkmoths, 170, 182
hawksbill turtles, 243-246
hedgehogs, 6, 307

Hemprich’s long-eared bat,
310, 367

hermit crabs, 206, 210, 360
herons, 137, 195, 257, 295,

302, 304
hippopotamus, 49, 83, 372,

394
Holocene, 4, 41, 59, 65-68,

73, 77-78, 221, 278, 333,
370-372, 375, 391, 394,
397-399, 401-403

honey badger, 333
honey buzzard, 289
hooded malpolon, 238, 360
hooded wheatear, 290, 366
hoodoo, 67-68
hooked thread snake, 237, 360
hoopoe lark, 293, 366
horned vipers, 241
horse-flies, 180-181
horses, 49, 87
houbara, 23, 35-36, 170, 283,

287, 293, 387, 400
house bunting, 290, 366
house mice, 330, 357
house sparrow, 16, 288, 292,

300, 366
house-flies, 180-181
Hume’s wheatear, 286, 290,

366
humpback whale, 337, 341,

368
hunting, 18, 20, 29, 34-37,

181, 184, 230, 245, 312,
316, 328, 333, 359, 378-
379, 396

hyaenas, 6, 15, 84, 313, 387,
399

hydrocarbon reserves, 42

ibex, 316, 320, 333, 367
Ibn Sina, 134
Ice Age, 48, 111
idhmi, 320, 324, 330
igneous rock, 60
Important Bird Areas of the

Middle East, 302
Indian garden snail, 227
Indian grey mongoose, 310,

313, 367
Indian house crow, 25, 136,

288
Indian Ocean blue whales, 336
Indian oil sardine, 276, 361
Indian silverbill, 288, 290, 366
Indo-pacific bottlenose

dolphin, 335, 338-339
Indo-pacific humpback

dolphin, 335, 338, 343
insectivorous bats, 308
insects, 5, 15-17, 20, 108,

168-172, 174, 176, 178-182,
184, 186-187, 189-190, 192,

194, 231, 235-237, 253-254,
307-308, 310-315, 352-356,
374, 377-379, 391-395,
397-401, 403-404, 406

interdunal sabkha, 50, 52
Iranian sandfish, 235
irrigation, 33, 93, 106-107,

155, 241, 257, 259, 288,
359, 375-376, 391, 399

isabelline wheatear, 292, 366
isopods, 169, 379, 381, 402
isostatic uplift, 54, 57

jacks, 29, 77, 272, 274-276
jarbua, 119, 261-262, 362
Jayakar’s Oman lizard, 234,

360
Jayakar’s sand boa, 237, 360
Jazirat al-Ghubbah, 115, 129
Jazirat al-Hamra, 29, 241
Jazirat al-Homr, 113
Jazirat Bidiya, 115
Jazirat Sulayyah, 113
Jebel Akhdar, 170, 226, 240,

406
Jebel Buhais, 29-30, 60, 82,

90, 370 
Jebel Faiyah, 57-58, 60, 309,

332
Jebel Ghaweel, 62
Jebel Hafit Sea, 89
Jebel Hafit, 4, 14-15, 24-25,

52, 58, 60, 81, 89-91, 102,
105, 108-109, 143-144,
152, 154, 158-159, 170-
171, 182, 195, 241, 290,
309, 311-313, 316, 320,
328, 331-332, 370, 374,
383, 386, 392, 398

Jebel Huwayyah, 60, 82, 90
Jebel Qamar, 62
Jebel Rawdah, 82, 90-91
jellyfish, 199-200, 243, 247
Jordan, 87, 89, 238, 253-254,

364, 384, 393
jumping spider, 192
Jurassic, 41, 91, 379, 393

kangaroo, 330
karstic landscapes, 290
Kentish plovers, 296
kestrel, 36, 284, 289-291,

293, 301, 365 
Khasab, 58
Khatmat Milaha, 29
Khatt, 55, 309
Khooss, 33
Khor al-Bazm, 74-76, 113-114
Khor Fakkan, 55, 115, 212,

279, 307, 337, 368
killer whale, 340, 368
killifish, 257-258
king soldierbream, 280-281
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seif dunes, 46, 69-70, 72, 371,
398

semaphore geckos, 231-232
semi-collared flycatcher, 284,

286, 288, 366
semi-desert scrubland, 137
semi-succulent dwarf-shrubs,

149
sergeant majors, 119
serpentine, 55, 57, 61
sesarmine crabs, 209
shaggy goat, 320
Shah oilfield, 310-311
shales, 41, 43, 60, 62
shamal, 65-66, 69-70, 76, 111,

113-114
Sharjah Breeding Centre for

Endangered Arabian
Wildlife, 308, 384

Sharjah, 8, 14, 16, 21, 23-24,
29-30, 37, 55, 81, 102, 114-
115, 234, 237, 244, 308-310,
318-319, 332, 339, 378,
384, 386-387, 393, 395,
397, 402

shark, 115, 261, 263-265,
267-268, 277, 337, 361,
385, 391-392

sharksuckers, 267
shashas, 33
Shaw’s sea snake, 250, 360
sheeted dykes, 60-61
shelf limestones, 62
shorebirds, 115, 286-287,

294-295, 302-303
short-eared owl, 301
short-finned pilot whale, 340
shorthorned grasshoppers, 178
shortnose tripodfish, 266, 364
short-snouted sand lizard,

234, 360
short-toed eagle, 290
short-toed lark, 301
shoveler, 298-299, 365
shrimp goby, 130
shrimps, 5, 25, 91, 119, 125,

128, 174, 195, 205-206,
378-379, 381, 397

Shuwaihat formation, 84, 89,
372, 391

Shuwayhah, 62
Siberian gull, 295, 365
Siberian stonechat, 301, 366
sicklefish, 261
sidr, 152
siliceous sponges, 197-198
silky shark, 267
silver-biddies, 261, 274-275,

277
Simsima formation, 90-91
Sinai agama, 230, 360
Sind sardinella, 261, 361
Sind saw-scaled viper, 241, 360

Sind serotine bat, 310, 367
Sir Abu Nu’air, 43, 83, 244
Sirat al-khaw, 115
Sirri, 83
skink gecko, 232, 360
skua, 296, 365, 367
slender-billed gull, 287, 295,

304-305
Slevin’s sand gecko, 232, 360
smooth hammerhead, 263
snails, 5, 57, 60, 90, 211, 213,

223-224, 227, 381-382, 394
snakes, 5, 35, 229, 236-241,

243, 247-248, 250, 314,
360, 379, 383-384, 391,
394, 396, 398, 402

snake-tailed fringe-toed lizard,
234, 360

snapper shrimp, 128
snappers, 29, 119, 261, 264,

274-275, 280
Snoopy Island, 115, 129
snubnose emperor, 281, 363
sociable plover, 301, 365
Socotra cormorant, 13, 31,

287, 295-296, 303, 365
Socotra, 13, 31, 141, 287, 295-

297, 303, 308, 365, 374
soft corals, 129, 200, 217,

246, 380
Sohar, 33, 309
soil anoxia, 133
soldier fish, 119
song thrush, 287, 289, 300,

366
sooty falcon, 296, 365
sooty gull, 13, 283, 295-296,

305, 365
sooty shearwater, 296, 365
sordid sweetlip, 281
southern grey shrike, 286,

292-293, 366
spangled emperor, 264, 280,

363
Spanish sparrow, 292, 366
sparrowhawk, 289, 365
sperm whale, 337, 341, 368
spider-hunting wasps, 184
spinner dolphin, 338-339,

368, 388, 403
spiny-tailed agamid, 20, 229
spiny-tailed lizards, 230, 383,

392
spirorbid worm, 124
sponges, 5, 91, 119, 121, 124,

128, 130-131, 197-198, 210,
213, 217-218, 221, 243,
246, 380

spoonbill, 295, 365
spotted crake, 298, 365
spotted eagles, 137, 295
spotted flycatcher, 288, 366

spotted toad-headed agama,
230, 360

springtails, 169, 171
spyhops, 341
squid, 248, 340-341
squirrel fish, 119
staghorn coral, 117-118
starfish, 129, 217
starling, 137, 292, 301, 366-

367
stinging hydroid, 199
stinging sea fir, 129
stingray, 264
stock dove, 301, 365
stone curlew, 35, 287, 293,

365
stone flowers, 52
stony corals, 116, 119, 199,

202, 380
storm beaches, 71, 74, 76-77,

114
Straits of Al Bazam, 30
Straits of Hormuz, 56, 66, 111,

117, 248, 250, 278, 402
stratigraphic sequence, 54
streak-throated swallow, 301,

366
striated heron, 136-137, 365
striped hyaena, 310, 313, 367
subduction zone, 54-55, 57-

58, 62, 81, 90
sublittoral fringe, 123-124, 126,

130, 161-162, 165, 213, 219
subsurface crust, 49-50
subtidal rock platforms, 116
subtidal sedimentation, 50
succulents, 102, 147, 149
sucking lice, 171
Sudanian region, 142
sulphur, 37, 43, 83, 370
Sundevall’s jird, 332-333, 367
supratidal, 76-78, 371, 398
surgeonfish, 261-262
swallow, 90, 254, 286, 301,

366
swallowtails, 182
sweetlips species, 119
Sweihan, 16, 98, 100, 172,

181, 230, 313, 315, 322,
324, 

swimming crabs, 208, 359
swordfish, 272
Sykes’s nightjar, 301, 365
Sykes’s warbler, 137, 295, 366
Syria, 87, 89, 180, 320

tadpole shrimp, 193
tahr, 14-15, 34, 316, 320,

333, 367, 386, 392, 395
Talang queenfish, 272, 362
talc, 55
Taurus Mountains, 81
Tawiyan dam, 253

tawny pipit, 292-293, 366
Tayyibah Plain, 239
tectonic plates, 81
Tell Abraq, 29
Temminck’s stint, 298, 365
terapon, 119, 261-262, 362
terek sandpiper, 304-305, 365
termites, 171-172, 174, 193,

307
tern colonies, 286, 296
terrigenous sediments, 41
Tertiary jebels, 154, 158
Tertiary rock, 76
tessellated skink, 235
Tethys Ocean, 42-43, 54-55, 62
Tethys, 42-43, 54-55, 62, 81-

82, 89, 91, 373, 403
tetrapods, 130
The Cretaceous Sea, 90
thermoclines, 111
Thesiger, Sir Wilfred, 14-15,

32, 46, 141, 170
thistle corals, 200
thorny corals, 129
thread snakes, 237, 360
threadfin breams, 264, 280
three-toed horse, 82
thresher shark, 29
thrush nightingale, 288, 366
tidal flats, 95, 115, 161
tidal traps, 29
tiger shark, 267, 361
Tigris, 59, 66, 87
Tigris-Euphrates Basin, 223
tilapia, 257-259
toad-headed agamas, 229-230
toadstools, 32, 144
tonguesoles, 274
toothcarp family, 259
topshells, 124
tortoises, 229, 241, 360
transverse dunes, 46-48, 52
tree pipit, 288, 366
trees, 25, 32, 34, 84, 100, 102,

104-105, 107, 115, 133-134,
142, 145, 147, 152, 171-
172, 180, 214, 230, 232,
239-240, 289, 292-293, 300,
308, 316

trevallies, 29, 272, 275-276
Triassic, 41, 54, 91
trident leaf-nosed bat, 309,

367
triggerfish, 266, 364, 385, 390
trilobite, 42
tripodfish, 266, 364
tropical field cricket, 179
trout thicklip, 281, 363
true crabs, 206, 210, 359
truffles, 32, 145, 153
trumpeter finch, 290, 366
tsetse flies, 180

tufted duck, 298, 365
tuna, 29, 267-268, 271-272,

275, 280, 364
turbidite sediments, 62
turkey-tail, 164
Turkish gecko, 232, 360
turnstone, 294, 304-305, 365
turtle dove, 136, 287, 300-301,

365-366
turtles, 5, 8, 17, 20, 22, 24,

30, 49, 82, 116, 167, 243-
247, 277, 281, 340, 346,
360, 379-380, 383-384,
390, 393, 396, 399, 401

tusk, 86
tuskfish, 261
tussocks, 182
two-winged flies, 5, 169, 180

ultrabasic rocks, 68
Umar group, 62
Umm al-Hatab, 244
Umm al-Kirkum, 113
Umm al-Qaiwain, 29-30, 55,

114, 133, 208, 278, 287,
294, 296, 342

undulated moray, 266, 361
UNESCO, 24, 154, 156, 373,

395, 403, 406
Upcher’s warbler, 286, 291-

292, 366
upper eulittoral subzone, 124,

205-206, 212
upper mantle, 43-45, 53-55,

57, 60-61
upside-down jellyfish, 200
Ushsh, 113
Uzbekistan, 134

velvet ants, 184
venomous scorpions, 190
Venus clam, 127, 214
vermetid mollusc, 128
vertebrate fossils, 43, 82-83,

87
vertical dykes, 54
vipers, 229, 240-241, 360
virgin’s hand, 142
volcanoes, 55, 71, 83
vugs, 74

Wadi Haqil, 58
wadi racer, 237, 254, 257, 360
Wadi Sahanna, 61
wadis, 6, 37, 45, 58-59, 66,

93, 104-106, 154-155, 169,
172, 174, 176, 178, 195,
223, 231, 234-235, 237-
238, 241, 253, 257-259,
290-291, 320, 394, 406

Wagner’s gerbil, 332, 367
Wahala, 60
waral, 34-35

4 2 4

T
H

E
E

M
IR

A
T

E
S

–
A

N
A

T
U

R
A

L
H

IS
T

O
R

Y

ospreys, 287, 296
ostrich, 29, 34, 49
overgrazing, 94, 100, 102, 155
owlet moths, 182
oysters, 90

Pacific golden plover, 301, 365
Pacific swift, 301, 365
paddyfield warbler, 301, 366
Palaearctic, 169, 182, 227,

283, 379, 386, 396, 401
palaeoenvironment, 91, 371,

395
Palaeo-Ocean, 42
Palaeozoic, 41-42, 54
pale martin, 301, 366
pale rock sparrow, 284, 290,

301, 366
pallid swift, 288, 365
palm dove, 136
parrotfish, 29, 119, 261, 274-

275, 364
passerine, 136, 284, 288,

290, 296
patch-reefs, 88
peacock weed, 163-164
pearling, 30, 213, 270
pearls, 30, 213
pelagic game fisheries, 6, 272
pelagic species, 261, 263,

265, 268, 274, 296, 336
pen shell, 130, 213
peregrine falcon, 35-36
perennial grasses, 97, 141, 149
Permian, 41-42, 54-56, 62,

359, 372, 395, 401
Persian horned viper, 241, 360
Persian shearwater, 296, 365
Persian squirrel, 330, 367
Picasso triggerfish, 266, 364
pickhandle barracuda, 272,

364
pied kingfisher, 137, 366
pied wheatear, 286, 292, 301,

366
pigeons, 36
pike congers, 266
pillow coral, 128, 203
pillow lavas, 54, 60-61
pink-ear emperor, 281
pintail snipe, 298, 365
pipe corals, 62
pipefish, 261
pistol shrimp, 206
plain leaf warbler, 291, 366
plankton, 205, 259, 268, 271
planthoppers, 169, 172
plants, 5, 8, 15, 20, 24-25, 32,

34, 46, 71, 74, 89, 91, 93-95,
97-101, 105-107, 115-116,
121, 123, 131, 135, 141-142,

144-145, 147, 149-150,
152-157, 161, 166-167, 170,
172, 176, 180, 182, 187-
188, 199, 221, 227, 308,
311, 323-324, 329-331, 346,
348-352, 370, 372-376, 379,
391, 395

Pleistocene, 4, 41, 45, 49-50,
59, 65, 68-69, 71-73, 76,
81, 83, 91, 111, 113, 221,
371, 379, 392, 398

plexaurid sea fan, 118, 201
Pliocene, 41, 49, 65-66, 68, 83
pochard, 298-299, 365
poisonous plain tiger, 182
polychaete, 119, 124-125,

127, 130, 204, 381, 403
pomarine skua, 296, 365
pomfrets, 275, 280
ponyfish, 274, 362
porcelain crabs, 125, 210, 360
potter wasps, 184
powder-blue damselfly, 176-

177
pratincola wagtail, 298, 301,

366
praying mantids, 171
Precambrian, 41
precipitation, 49-52, 58, 73,

77, 93, 103, 105, 144-145,
155, 400

Pre-Permian, 41, 62
pseudoscorpions, 169, 190,

379, 399
puffer fish, 129
purple heron, 286, 298, 365
purple sunbird, 288-289, 300,

366
purple-black oyster, 214
purple-blushed darter, 176-177
pygmy white-toothed shrew,

308

Qaraytisah, 47
Qarn Murrah, 90
Qarnein, 24, 83, 243-245,

276, 295
Qatar Peninsula, 42, 113
quail, 301, 365
quartz, 46, 69, 73, 98
Quaternary deposits, 4, 45, 51,

59, 65, 81, 91, 97, 371, 374
Quaternary Period, 4, 58-59,

65
Quaternary sediments, 72, 78

rabbitfish, 264, 274-276, 278,
280-281, 381, 385, 393, 402

Radde’s warbler, 289, 366
radiolarian cherts, 54
ragworms, 125, 128
rain frogs, 254

rainfall, 28-29, 32, 37, 49, 66,
76, 93-94, 97, 99-100, 103,
106, 111, 144-145, 147,
149-150, 157, 187, 290,
307, 323, 328

Ramsar Convention, 302, 304
rangeland, 141-142, 154, 156
Rann Formation, 62
Ra’s al-Khaimah, 25, 29, 55,

58, 68, 91, 96, 114, 125,
133, 135, 137, 205, 208-
209, 227, 241, 243-244,
268, 278, 290, 292, 294,
307-310, 313, 316, 332, 342

Ra’s al-Qila, 113
ratel, 333
rats, 6, 25, 238, 295, 331
rear-fanged colubrids, 236
Red Data Breeding Species,

303-304
red fox, 15, 311-312, 329, 367
red palm weevil, 188
Red Sea Rift, 81, 284
Red Sea, 8, 41, 45, 57, 81, 83,

279, 284, 305, 339, 376,
380-382, 385, 387, 393,
399, 401, 403, 407

red seaweeds, 119-120, 125-
126, 129-130

red-backed shrike, 286, 288
red-billed tropicbird, 295
red-breasted merganser, 295
red-necked phalaropes, 296
red-rumped swallow, 301
redshank, 136, 294-295, 304-

305, 365
red-throated pipit, 301
red-vented bulbuls, 288
red-wattled plover, 298
reed warbler, 136, 283, 295,

298, 301, 366
reefal limestones, 72
reptiles, 5, 17, 20, 24, 35, 89,

229-230, 236, 241, 243,
247, 311-313, 315, 359-360,
379, 382-384, 390-391,
394, 397, 399, 401, 406

requiem sharks, 29, 261, 275
reservoirs, 41, 98, 290, 298,

359
rheem, 320
rhinoceros beetle, 186-187
rhizoliths, 67, 70, 73
rice, 27, 188, 370
Richard’s pipit, 301, 366
ring ouzel, 289, 366
ringed plover, 286, 294, 298,

365
ring-necked parakeets, 283,

288
Risso’s dolphin, 340-341, 368
River Tigris, 87
robber-flies, 180-181

rock crevices, 157, 211, 223,
254

rock hyrax, 320, 367, 386, 392
rock semaphore gecko, 232-

233, 360
rockpools, 4, 91, 106, 126
rockrose, 145
rocky sublittoral, 128-129
rocky substrates, 117, 152
rocky zeugen, 76
rose-coloured starling, 301
rosefinch, 283, 366
rough-tailed bowfoot gecko,

233, 360
Rub’ al-Khali, 46, 65, 83, 100,

152, 170, 391
rudists, 57, 60, 82, 88, 91,

373, 400
rufous bush robin, 287-288,

292, 300, 366
Rüppell’s fox, 15, 311-312, 395
Ru’us al-Jibal, 43-44, 52-54,

56, 58, 62, 223, 226, 233,
240-241, 253, 316

sabellid worm, 204
Sabine’s gull, 296, 365
Sabkha Matti, 50-52, 65, 70-

71, 89, 113, 333
sabkha, 4, 16, 42, 47-52, 59,

65, 67-68, 70-71, 74, 76-78,
89, 91, 93-95, 97-98, 102-
103, 113, 144, 154, 186,
261, 333, 359, 370-376,
383, 386, 390-394, 398-401,
403-404

sabre-toothed cat, 82
Saharo-Arabian region, 142
sailfish, 267, 272, 275, 364,

385, 397, 406
saker falcon, 283, 365
salamanders, 253
sally lightfoot crab, 124, 206
salt diapirs, 44, 78
salt plug, 43, 83
saltmarsh, 95, 114-115, 134,

375, 379
saltwater wildfowl, 295
saluki, 28-29, 35-36, 329
sand cat, 310, 314-315, 367,

392
sand dollars, 57, 60
sand gazelle, 6, 20, 34, 320,

327, 367
sand gecko, 232, 360
sand partridge, 290, 316, 365
sand roses, 52
sand wasp, 184
sand-dwelling crab, 126-127
sanderling, 294, 365
sandfish, 34-35, 235
sandflies, 180, 398-399

sandwich tern, 295-296, 304-
305, 365

Sargassum, 128, 162, 164,
166, 351

Saudi Arabia, 41, 52, 81, 84,
87, 89, 91, 101-102, 112,
141, 170, 172, 180, 186,
190, 195, 229, 234, 237,
244, 253, 259, 279, 310-
313, 316, 319, 333, 340,
359, 373-385, 388, 390-404

Saunders’ little tern, 296,
304-305, 365

Savi’s pygmy shrew, 6, 307-
308, 367, 402

sawfish, 29, 261, 361
sawflies, 184
saw-scaled viper, 229, 241,

257, 360
scale insects, 172
scaleworms, 125, 128
scalloped hammerhead, 263,

361
scarab beetles, 186, 193
scavengers, 171, 186, 204,

208, 313
Schmidt’s fringe-toed lizard,

233, 360
Schokari sand racer, 238, 360
scops owl, 288, 290, 292, 365
scorpion fish, 129
scorpions, 169-170, 174, 190,

192, 236, 379, 399
scrub warbler, 286, 290, 366
sea catfish, 29, 264, 361
sea cows, 30, 342
sea cucumbers, 119, 219
sea fans, 119, 129, 200, 218,

380
sea firs, 128, 130, 199
sea mats, 5, 130-131, 215
sea slugs, 211, 213
sea snakes, 5, 236, 243, 247-

248, 250, 360, 383-384,
391, 396, 398

sea urchins, 57, 60, 87-88,
90-91, 119, 126, 219, 407

sea worms, 91
seabream, 261, 264, 274,

277, 280-281, 363
seacatfish, 274
seacow, 20, 30
seagrass beds, 8, 24, 113, 116,

130, 161-162, 165-166,
200, 206, 213-214, 219-
220, 245, 261, 271, 281,
335, 342, 379-380, 382

seahorses, 261
seaweeds, 113-114, 116, 119-

121, 123-131, 161-162,
164-167, 351, 376-377, 407

sedge family, 142
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water bug, 172
water management, 156,

375, 391
water pipit, 301, 366
water rail, 298-299, 365
water scorpion, 172
water table, 49-52, 67, 70, 

76-78, 97, 106, 150, 155
waterfowl, 136-137, 283,

294-295, 298, 302-305,
386, 390, 401

Wathba camel track, 315
wattled starling, 301, 366
webspinners, 171
weevils, 186, 188
western pygmy blue, 25, 182,

352, 378
western reef heron, 136-137,

304-305, 365
wetlands, 6, 23-24, 169, 298,

300, 302-304, 359, 379,

383, 386, 402
whale shark, 265, 268, 361,

385, 391
whales, 6, 22, 335-337, 339-

341, 343, 359, 368, 387-
388, 390, 393, 395, 398,
400, 402-403

wheat, 14, 27, 32
whimbrel, 288, 295, 365
whirligig beetles, 186
whiskered tern, 298, 365
white stork, 15, 284, 301, 365
white wagtails, 288
white-breasted kingfisher,

137, 365
white-breasted waterhen, 289,

365
white-cheeked bulbul, 283,

288, 366
white-collared kingfisher, 137,

295, 303, 376, 400

white-tailed mongoose, 313,
367

white-throated robin, 284
white-winged black tern, 298,

365
wigeon, 298, 365
wild goat, 320, 333, 367
Wilson’s storm petrel, 286, 296
winghead shark, 263
winkle, 124, 212
wire-tailed swallow, 301, 366
wolf spiders, 190
wolf, 15, 190, 192, 310-311,

367
wood sandpiper, 287, 365
woodchat shrike, 286, 291,

301, 366
woodcock, 289, 365, 386, 394
woodland, 84, 102, 288, 292-

293
woodpigeon, 289, 365

worm lizards, 236-237, 360
wrasse, 119, 363-364
WWF, 23-24, 154

xanthoid crabs, 210
xero-tropical vegetation, 142

Yale University, 8, 22, 89, 359,
370, 372-373, 379, 390-
394, 396-399, 401-403, 406

yeasts, 135
yellow sea snake, 250, 360
yellow wagtail, 301, 366
yellowbar angelfish, 119
yellow-bellied house gecko,

231, 360
yellow-bellied sea snake, 248,

250-251, 360
yellowfin tuna, 272
yellow-legged gull, 304-305
yellow-spotted agama, 230,

360

yellow-throated sparrow, 283,
292-293, 366

yellow-vented bulbul, 283,
290, 366

Yemen, 81, 158, 170, 172,
182, 235, 253, 296, 308,
311, 313, 316, 318-319,
333, 374, 376-377, 391,
396, 401

Zagros Mountains, 41, 45, 56,
58, 81, 112, 227

Zarudnyi’s worm lizard, 236
Zayed Complex for Herbal

Research and Traditional
Medicine, 32, 153

zebra shark, 264
Zirku, 43, 95, 159, 244, 295
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THABIT ZAHRAN AL ABDESSALAAM: 262 (lower three) 

SIMON ASPINALL: 17, 137

ANON, BP PHOTOGRAPHIC ARCHIVE: 33 (upper), 270

ROBERT BALDWIN: 245 (right), 248, 249 (both), 250 (both), 251 (both),
334, 337, 338 (both) 

PAUL BATES/HARRISON MUSEUM: 309 (lower) 

MARK BEECH/ADIAS: 86 (all), 208 (lower), 210 (lower) 

BENNO BÖER: 35 (upper) 

GARY BROWN: 95 (upper), 96 (both), 97 (both), 98 (both), 99 (lower), 101
(all), 102 (lower), 103 (left), 104 (both), 141 (inset), 142 (both lower),
143 (top left and middle right), 145 (upper), 146 (upper), 147, 148
(both), 149, 150 (both), 155, 156 (both), 157 (all), 158 (both), 159

LORRAINE EGAN: 318 (both right), 319 (lower right)  

XAVIER EICHAKER: 272 (all), 273 

BIRGIT EICHSENEHER: 335, 342, 343

HANNE AND JENS ERIKSEN: 7, 8, 12, 13 (both inset), 14 (upper), 15 (both),
18, 19,  21, 22 (upper), 24, 25,  26, 28 (lower), 29 (upper), 31 (both),
32 (lower), 34 (lower), 37 (both), 38-39, 40-41, 45 (lower), 63, 64-65,
80, 90-91, 92-93, 94, 95 (lower), 99 (upper), 100, 103 (right), 105
(lower), 106 (both upper), 110-11, 132, 133 (both), 135 (both), 136
(both), 137, 138-139, 140-141, 151 (top and lower left), 153, 154
(lower left), 168-169, 170, 171, 173 (all six), 175 (all five), 176 (upper),
177 (both lower), 178, 179 (top right), 179 (left), 181, 182 (upper),
183 (all six), 185 (both), 186 (both), 189, 190 (top right), 191, 192
(top right and lower), 207 (three except top left), 209, 210 (upper),
228-229 (background), 242-243, 244 (lower), 245 (top left), 246 (lower),
252-253 (background), 256-257, 274, 275 (upper), 282-283, 284 (both),
285 (all), 286 (all), 287 (all), 288 (both), 289 (all), 290 (both), 291 (all
four), 292 (all four), 293 (all), 294 (all), 295 (both), 296, 297 (all five),
298 (all), 299 (all five), 300 (both), 301 (all), 302 (both), 303 (both),
305, 306-307, 307 (lower), 310, 312 (lower), 313, 314 (both), 317, 318
(left), 319 (upper right), 320 (both), 321, 322, 323, 324, 325, 326, 327,
331, 333 (both), 344-345

GARY FEULNER: 42, 43 (both), 44 (both), 45 (upper), 46, 47 (both), 48
(both), 49, 50, 51 (all), 53, 54, 56, 57 (both), 58, 59 (all), 60 (all), 61
(all), 62 (all),  223 (both), 226 (all), 227 (lower left), 255 (upper) 

DREW GARDNER: 9, 10-11, 12-13, 14 (lower), 32 (upper),  34 (upper), 143
(lower), 229 (inset), 230 (all), 231 (both), 232 (all four), 233 (all four),
234 (all five), 235 (all four), 236, 237 (all three), 238 (all), 239 (both),
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GEOARABIA & DUBAI PETROLEUM COMPANY: 69 (lower), 70 (lower left), 
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(background), 162 (both), 163 (all), 164 (lower), 165 (both), 166 (lower),
167 (both), 197, 198 (all four), 199 (both), 200 (both), 201 (all five),
202 (both), 203 (all), 204 (both), 205 (all), 206, 207 (top left), 211 (both),
212 (all), 213, 214 (both), 215, 216, 217 (both), 218 (both), 219 (all),
220 (both), 221 (all four),  260-261 (background) 

GRAHAM GILES: 177 (both top)  

MICHAEL GILLET: 172, 179 (three lower right), 182 (lower), 184, 187
(both), 188 (upper) 

CHRISTIAN GROSS: 307 (upper), 311, 312 (upper), 315 

RICHARD HORNBY: 102 (upper), 105 (upper), 106 (lower), 107 (both), 142
(upper), 144 (top right), 151 (lower right) 

DAVID JOHN: 126 (lower), 127 (lower left), 161 (inset), 164 (upper), 
166 (upper) 

MARIJCKE JONGBLOED: 134 (all), 143 (top right), 144 (top left), 145 (lower),
146 (lower), 152 (all), 154 (both upper and lower right) 

ANTHONY KIRKHAM AND GRAHAM EVANS: 67 (all), 68 (all), 69 (upper), 70
(upper and lower right), 71 (all), 72, 73, 74 (all), 75 (all), 76 (lower),
77 (all), 78 (all) 

LUCY MUNRO: 29 (lower) 

NATURAL HISTORY PICTURE AGENCY: 268, 308 (upper), 330  

EIKE NEUBERT: 224 and 225 (composite plate of 22 images)

TRIDENT PRESS: 27 (both), 28 (upper), 30 (upper), 33 (lower), 115, 127
(top left), 276 (both)  

ROBERT REIMER: 16 (lower), 21 (upper), 148 (both), 176 (lower), 180 

JUDY ROBERTS: 35 (lower), 36 

STEVE ROBERTS/TRIDENT PRESS: 188 (lower) 

HAGEN SCHMID: 16 (upper), 22 (lower), 30 (lower), 243, 244 (upper), 247  

ALEX SMAILES: 261, 275,  278, 280 (upper), 281 

JANE STARK / TRIDENT PRESS: 20, 23, 227 (both illustrations), 258 (both),
259 (both), 262 (upper three), 263 (all four), 264 (all five), 265 (all
five), 266 (all four), 267 (all),  269 (upper), 279 (both), 316, 336
(both), 339, 340, 341 

CHRIS AND TILDE STUART: 332 (all) 

PETER TESSLOFF: 328, 329 

BARBARA TIGAR/PATRICK OSBORNE: 192 (top left) 

M. TURKAY: 208 (middle) 

PETER VINE: 246 (upper), 277, 278 (upper) 

TONY WALTHAM: 108-109 (all)

REINHARD WESTPHAL/TRIDENT PRESS: 115, 280-281 (lower)

PETER WHYBROW, BRITISH NATURAL HISTORY MUSEUM: 81, 82 (both), 83
(both), 84 (both), 85 (both), 87 (both), 88 (both), 89 (both)
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The production of a book of this type has, of course, required the

chapter authors to draw upon previous research carried out by a

very considerable number of people, many of whom are mentioned

in the various chapter references and acknowledgements. Without

the work undertaken by earlier researchers, none of today’s

work would have been possible, even if, as is apparent, new

discoveries are continually being made. This has been, in many

ways, a collective effort, and a collective achievement.

In the days prior to the formation of the United Arab Emirates,

virtually all of that research was undertaken by people who did

not live in the country, but undertook their research, often while

undertaking other types of work, and then published that work

overseas and we are grateful to those who have helped both the

editors and the individual authors to search through libraries for

long-forgotten journals and publications. Staff of the Natural

History Museum, in London, and of the Bombay Natural History

Society deserve particular mention.

Although several of the authors in this book were contributors

to its predecessor, Natural Emirates, (published by Trident Press

in 1996), some of those who took part in that publication,

including Colin Richardson (birds), Marijcke Jongbloed (flora),

Christian Gross (mammals) and Mike Shepley (fish) have not

directly contributed this time. Their earlier work, often

supplemented by other publications, has, however, been of very

considerable value, and we acknowledge our gratitude to them.

Others who have been of assistance, through the provision of

information or, simply, through the publication of their own

work, include many other naturalists who have worked

elsewhere in the region, such as Michael Gallagher, whose work

over many years in Oman and the Emirates has helped to lay

down the basis of knowledge of the natural history of the region,

upon which all subsequent work has drawn.

In the UAE itself, tribute is due to two early members of the

Emirates Natural History Group, the late J.N.B. ‘Bish’ Brown and

A.R. (Rob) Western, who not only collected a great deal of data

on a wide range of topics that continues to be of long-lasting

value, but also instituted a programme of record-keeping that

remains the basis of much of the available historical information

and helped to inspire several of the contributors to the current

volume to commence their own studies of the UAE’s environment,

fauna and flora. Their contribution has been substantial.

We acknowledge, with thanks, the support that has been

provided by the Secretary-General of the Environment Agency –

Abu Dhabi, Majid Al Mansouri. Not only are many of the

contributors to this volume present or former employees of the

Agency, but he has been instrumental in bringing the results of

our work to press.

Finally, the authors owe a special debt to Mohammed Al Bowardi,

Managing Director of the Agency and Secretary-General of the

Abu Dhabi Executive Council. Not only has he supported the project

of this book from the outset, providing his own insights and

contributions, but he has also, over many years, contributed in a

variety of ways to promoting the study of, and the conservation

of, the UAE’s fauna and flora.

AC K N OW L E D G E M E N TS  
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