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Geological Setting of the UAE
The United Arab Emirates (UAE) are located on the
southern side of the Arabian Gulf, at the north-eastern edge
of the Arabian Plate. Although large areas of the country are
covered in Quaternary sediments.
The bedrock geology is well exposed in the Hajar Mountains
and the Musandam Peninsula of the eastern UAE, and along
the southern side of the Arabian Gulf west of Abu Dhabi.
The geology of the Emirates can be divided into ten main
components:
(1) The Late Cretaceous UAE-Oman ophiolite;
(2) A Middle Permian to Upper Cretaceous carbonate
platform sequence, exposed in the northern UAE (the
Hajar Supergroup);
(3) A deformed sequence of thin limestone’s and associated
deepwater sediments, with volcanic rocks and mélanges,
which occurs in the Dibba and Hatta Zones;

Geological map of the UAE
(Scale 1:500 000)
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(4) A ploydeformed sequence of metamorphic rocks, seen
in the Masafi – Ismah and Bani Hamid areas;
(5) A younger, Late Cretaceous to Palaeogene cover
sequence exposed in a foreland basin along the western
edge of the Hajar Mountains;
(6) An extensive suite of Quaternary fluvial gravels and
coalesced alluvial fans extending out from the Hajar
Mountains;
(7) A sequence of Late Miocene sedimentary rocks exposed
in the western Emirates;
(8) A number of salt domes forming islands in the Arabian
Gulf, characterised by complex dissolution breccias with
a varied clast suite of mainly Neoproterozoic (Ediacaran)
sedimentary and volcanic rocks;
(9) A suite of Holocene marine and near-shore carbonate
and evaporate deposits along the southern side of the
Arabian Gulf forming the classic Abu Dhabi sabkhas and
Extensive Quaternary to recent aeolian sand dunes
which underlie the bulk of Abu Dhabi Emirate.
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Simplified geological map of the northern Emirates of the UAE
Source : Volume 10 – Assessment of high-purity Limestone resources of the UAE, Ministry of Energy & Industry, UAE
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The Rock Resources of the UAE
The United Arab Emirates (UAE) has vast resources of
limestone and hard rock in the northern Emirates. These are
currently exploited by quarrying companies to produce
construction aggregate and raw material for the manufacture
of cement, with a small amount being used to produce rock
wool, dimension stone and mineral filler. The demand by
industry in the UAE for higher value mineral products is
currently met by imports but could be met by production
from local rock resources.

Large fines dumps (sand)
Source : Volume 9 - Survey and testing of hard rock resources in the ophiolite of the UAE, Ministry of Energy & Industry, UAE
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High Purity Limestone Resources
Limestone and dolomite have many high value industrial
applications including the manufacture of paint, paper,
plastic, pharmaceuticals, glass, ceramics, food supplements,
and chemicals. Currently, the limestone and dolomite
resources of the UAE are mainly worked to produce low
value construction aggregate, with little production of
high-purity products.

Dammam Limestone Formation, Jebel Hafit, Al Ain, UAE.
Source : Volume 10 – Assessment of high-purity Limestone resources of the UAE, Ministry of Energy & Industry, UAE
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Geological map of the northern Emirates (north area) showing
principle limestone formations and sample sites

Source : Volume 10 – Assessment of high-purity Limestone resources of the UAE, Ministry of Energy & Industry, UAE

6

Musandam 1 Formation
The Musandam 1 Formation is classified as a medium purity
limestone resource. Within this rock unit, reconnaissance
samples were collected from 14 sites of which 2 were
classified as high or very high purity limestone. These may
have the potential for industrial use.

Musandam 1 Formation,
Wadi Naqab, UAE
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Dimension Stone Industry
Dimension stone covers a wide variety of highly polished,
natural occurring stones used for the external cladding,
structural components and internal decoration of buildings.
The United Arab Emirates (UAE) has a thriving dimension
stone industry that relies on stone mainly imported from
India, Saudi Arabia, Spain, China, Oman, Italy, Iran, Turkey,
Greece and Pakistan. The quarrying industry in the UAE
mainly produces crushed rock aggregate, building sand and
cement raw materials; there is no significant production of
dimension stone from quarries in the UAE.

Manual polishing of marble slab
at Kafesha Industrial Company,
Al Quoz, Dubai, UAE.

Dimension stone in use
at Madinat Mall,
Jumeirah, Dubai, UAE.

Source : Volume 11: Assessment of the dimension stone resources of the UAE, Ministry of Energy & Industry, UAE
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Arabescato marble (top left), Galaxy black gabbro anorthosite
(top right), Light beige travertine (centre left), Dark Emperador
dolomite (centre right), Azul Bahia sodalitebearing syenite
(bottom left) and Pink Juparana granite (bottom right)
Source : Volume 11: Assessment of the dimension stone resources of the UAE, Ministry of Energy & Industry, UAE
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Salt Domes of the UAE
It has long been known that the UAE has a number of salt
domes, mainly exposed on off-shore islands in the Arabian
Gulf and the one on-shore example at Jebal Dhanna. They
occur within a region with a surface area of almost 40 000
km2 of the western UAE and adjacent Arabian Gulf and this
entire area is probably underlain by Miocene bedrock which
forms the ‘country rock’ to the salt domes.
Salt domes of the UAE are located in Delma, Sir Bani Yas, Sir
Bu N’air, Zirku, Arzana, Qarnain, Jebal Dhanna.

Location of Salt domes of the UAE

Sir Bu N’air Salt domes

Source : Volume 7 - Geology of the Salt Domes of the UAE, Ministry of Energy & Industry, UAE
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Geological Heritage
The United Arab Emirates is blessed with a diverse and
beautiful landscape. This landscape is a result of the geologic
processes that have occurred during Earth’s history.
The United Arab Emirates contains a superb varied geological
heritage, which includes:
One of the best-exposed ophiolites in the world.
Deformed sequences of the deep-water sedimentary rocks
that history of ocean closure.
Extensive exposures of shelf carbonates.
Evidence for Quaternary climate change in the desert areas.
Some of the finest examples of contemporary shallow
marine near-shore environments in the world.

..
..
.

Ophiolite Sites

The north-east coast of the Emirates displays unique
outcrops of hybrid intrusions that formed when two
different magmas mixed and mingled.

Hatta and Dibba Sites

During the closure of the Neotethys Ocean deep-water
turbiditic limestones, mudstones and cherts were highly
folded and thrusted. Classic examples of these steeply
plunging folds can be seen in the core of the Jabal Jima
Antiform which is well-exposed in the mountains of the
Hatta zone.
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Path and trends of seismic lines and the seismic survey carried out by the Ministry

In the Dibba Zone the basaltics pillow lavas of the Dibba
Volcanic Formation provided an important record of alkaline
within plate volcanism within the Neotethys Ocean.

Limestone Sites

Superb exposures of Jabal Hafit disply marine sedimentary
rocks and fossils of late Cretaceous-Paleogene age.

Quaternary Sites

There is great variety in the size and shape of the dunes of the
UAE, although the spectacular dunes near Al Ain are amongst
the most impressive.
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Geological Reports



Geophysical Reports



Field Visit Permit



Geological Mapping Film
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Jebel Hafeet - Al Ain
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Index of Geological Maps of the UAE (Scales 1:250 000, 1:100 000, 1:50 000, and 1:25 000)

Geological Maps
The geological mapping of the United Arab Emirates by the
British Geological Survey for the Ministry of Energy &
Industry resulted in digital format and published as a series of
paper maps and accompanying reports at scales of 1: 500 000,
1: 250 000, 1: 100 000, 1: 50 000 and 1: 25 000.

.
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.
.
..
.
..
..
.
..
.
..
..
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Scale 1:500,000
Map of the UAE
Scale 1: 250 000
Central UAE
Western UAE
Eastern UAE
Scale 1: 100 000
Ras Al Khaimah
Al Dhaid
Al Hiyar
Al Ain
Dubai, Sharjah
and Sir Bu N’Air
Al Lisaili
Sweihan and Remah
Al Wijan
Al Qua’a
Umm Azzimul
Ghantoot
Al Wathba
Al Khatam
Al Hamra
Abu Dhabi
Sahil
Asab

.. Hamim
and Abu Abyadh
.. Tarif
Madinat Zayed
.. Mezaira’a
Mirfa
.. Buhasa
Arada
. Ruwais
.. Ghayathi
Sahil
. Asab
.. Hamim
Tarif and Abu Abyadh
Zayed
. Madinat
Mezaira’a
.. Mirfa
.. Buhasa
Arada
. Ruwais
.. Ghayathi
Al Mughrib
and the
.. Shuwaihat
Islands of Delma,

.. Sabkha Mati North
Mati South
. Sabkha
Gheweifat and As Sila
1: 50 000
.. Scale
Al Rams
.. Dibba
Khor Fakkan
. AlHattaFujairah
.. Al Ain
. Abu Dhabi
.
..
.

Al Dabiya
Scale 1: 25 000
Wadi Haqil
Tawyen
Bani Hamid
Hatta

Zirku, Qarnain
and Arzana
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Geological Evolution of the United Arab Emirates
Over six hundred million years of Earth history

Geology & Geophysical Reports / Books
The geological and geophysical reports of the United Arab
Emirates by the British Geological Survey for the Ministry of
Energy & Industry are available in hard copy with explanation
booklet as well as in soft copy.

.. Volume 1 - Executive Summary of (2002-2006) Project
2 - Geology of UAE
. Volume
Volume 3 - Economic Geology and Hydrology
. Volume 4 - Geological Hazards + Seismic hazard map 1:500,000
.. Volume 5 - Appendices
6 - Geology of the Western and Central UAE
.. Volume
Volume 7 - Geology of the Salt Domes of the UAE
8 - The potential for PGE in Ophiolite of UAE
. Volume
Volume 9 - Survey and testing of hard rock resources in the ophiolite of the UAE
.. Volume 10 – Assessment of high-purity Limestone resources of the UAE
11 – Assessment of the Dimension Stone resources of the UAE
. Volume
Volume 12 – Executive Summary of 2008-2012 project
. UAE Onshore/Offshore Seismic Interpretation
. Aeromagnetic anomalies and crustal structure in an area of the foreland basin
. The depositional and tectonic evolution of the southern margin of the neotethys
. ocean
3D Superficial and bedrock geological map of the Abu Dhabi Urban Area
Modeling)
.. (3D
A book on Geology and Geophysics of the UAE
..
.

Geophysics: Airborne magnetic and radiometric surveys + Project methodology
+ Summary of technical report for 2002-2008
GEOPHYSICS: UAE Airborne Potential Data (2002-2006)
2D Seismic Interpretation and Inversion of the Eastern Part of Abu Dhabi + DVD
(pdf)(2010)
A 2D Structural Re-Interpretation of Deep Seismic Depth Profiles in the UAE
Lines D1, D3 & D4 + DVD (pdf)(2010)
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3D Geology
A 3D digital geological model of Abu
Dhabi City was produced from
surface evidence and borehole data
provided by Abu Dhabi Municipality.

Magnetic & Gravity Data
Sander Geophysics Ltd acquired
airborne gravity and magnetic data
and integrated it with legacy ground
based gravity data and offshore
airborne magnetic data provided from
different resources. Conclusion are
given in an interpretation report with
accompanying maps at 1:500 000 scale.

Layered 3D Geology
Model of Abu Dhabi

Magnetic data with
labeled main anomalies

Field Visit Permit
Request for to whom it may concern of a field visit to the
interesting geological areas in UAE

Geological Mapping Film

Sale of geological mapping films: a film about geological
mapping project for the United Arab Emirates.

22

The UAE Geological App: mGeology
mGeology is a free mobile app that puts the geology of the
United Arab Emirates (UAE) at your fingertips!
It provides easy, interactive access to the UAE Ministry of
Energy & Industry’s (MOEI) full national coverage geological
mapping (1:100,000 scale). Search for where you live or any
other placename. Alternatively, use GPS (if enabled) to zoom
to your current location. Tap on the map and reveal details
of the rocks beneath your feet.
Geology is very much a field-orientated science, and
mGeology will help you to understand geology whilst
outside in that landscape. mGeology provides digital
mapping for UAE surface geology. It also displays the
presence of sabkha and veneer deposits. Geological cross
sections, photographs and access to purchase a range of
geology mapping products from the MOEI website are also
provided.
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D4(10)

(8)
(Dhera Formation – Dibba- Al Fujairah)

(9)
(Simplified Geological Map for Northern UAE)
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Ministry of Energy & Industry

(Salt Domes)(6)

(Magnetic Data of UAE)(7)
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