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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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