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Preface

It is my great pleasure to introduce this guide by one of our faculty members of the
Geology Department, United Arab Emirates University. This publication is the
response of Dr. Benjamin Jordan to the need of teachers and students. His quick
response indicates clearly his hard work and dedication to his career. I am confident
this publication will create big changes in the attitudes of students towards geology.

This publication entitled "Geologic Features of the United Arab Emirates" combines
both real illustrations from the geology of the UAE and brief description of each. This
combination will encourage students to go outside and browse what is in the
illustration. By this, students and anyone interested in geology will feel the hard rocks
and will enable him to read the Earth’s materials.

Dr. Ahmed A. Murad
Head of Geology Department
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Introduction

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. Geologists travel from all
over the world to the United Arab
Emirates and Oman because of the
unique geology that exists here. Yet,
despite that, only two books have been
written for the general public on the
geology of Oman, and none have been
written solely about the geology of the
United Arab Emirates. It is hoped that
this book will be a beginning to fixing
that deficiency.

This book will serve not only to explain
some of the things that you, the reader,
may come across as you travel this

beautiful country, but it may also inspire

Ys y p
you to get out into the natural world even
more.

The United Arab Emirates is a great place

to do that. From its spectacular dunes and
mountains, to its beaches and wadis, there

is a lifetime’s worth of things to see, study,
and enjoy.

This book is separated into five sections.
The first three represent the three general
classes of rocks: igneous, sedimentary, and
metamorphic.

Igneous rocks are rocks that formed from a
cooling magma. They can form inside the
Earth or on its surface. When they form
inside the Earth they are said to be intrusive
or plutonic. When they form on the



outside, they are called extrusive or
volcanic.

Although there are no active igneous
processes occurring in the United Arab
Emirates today, there have been many in
the past.

Sedimentary rocks form either from the
cementing together of bits and pieces of
other rocks or sediment particles, or by
precipitation, as in the case of salt crusts
or coral reefs. Sedimentary rocks often
contain large amounts of organic
material, which produces the extensive oil
and gas deposits found here.

Metamorphic rocks are those that form
by altering preexisting rock in certain
ways without melting that rock. If the

rock melts, it becomes igneous again.

Most metamorphism takes place at high
temperatures and pressure within the Farth,
but water can cause metamorphism at any
temperature and pressure. All
metamorphic rocks were something else:
igneous, sedimentary or even some other
metamorphic rock.

The fourth section is about geologic
structures. Structures in geology are any
large-scale features that can be seen with
the naked eye. This includes things like
folds, faults, fractures, etc. The lack of
vegetation in the United Arab Emirates
makes it an ideal place to see these features
because the rock is clearly exposed.
Roadcuts also are great because they make
fresh exposures that have not been



weathered or eroded.

The last section is listed simply as “other”
because it includes images related to
geology that do not fall clearly into the
tirst four sections. In reality, geology
means “the study of the Earth,” so there
could be many more sections with many
more images. The small selection here
was chosen only to be a representative
sample of the great geologic heritage the
United Arab Emirates has.

In most of the images a geologic hammer
or small pen is present, but the hammer
is most common. This traditionally
serves the purpose of providing a
convenient scale for geologists since a
geologic hammer is one of the most basic
tools of a geologist.







Igneous Rocks and Processes



Image 1: Layered Gabbros, Masafi-Khalba Road

Gabbro is an igneous rock formed from iron- and magnesium-rich magma inside but near the
surface of the earth. Magma within the earth is usually not static, but rather very dynamic. As it
cools, heavy, dark minerals form first and sink forming a dark layer. These are followed by
lighter (in both color and weight) minerals that form a light layer. Over time, more magma is
added and the process goes on, which over time produces alternating light and dark bands.
After the layers pictured here were formed they were compressed by tectonic forces that tilted
them vertically.
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Image 2: Layered Gabbro, Hatta

This is a close-up of a layered gabbro. The black minerals are pyroxene, the white are the
mineral plagioclase, and the green are the mineral olivine. The size of the crystals depends upon
the cooling rate—the slower the cooling, the larger the crystal. The type of mineral formed is
based on the composition and the temperature of the magma. In this case, the temperature is
the greatest factor. Pyroxene and olivine form at high temperatures, so the darker layers formed
at temperatures higher than the light-colored, plagioclase-rich ones. The fact that some of the
layers are angled is a result of the magma being in movement at the time of cooling. It is very
similar to the formation of ripples by flowing water.






Image 3: Basalt Dike in Gabbro, Masafi-Khalba Road (Inset: Pillow basalt lava)

Basalt is, in all ways but one, exactly like gabbro. The one way it is different is that it has cooled very quickly so
the minerals do not grow large. It can be thought of as a fine-grained gabbro. More technically, it normally
forms on the surface of the Earth where magmas, now called lavas, cool extremely fast—often within seconds or
minutes. However, in cases such as the one pictured here, the magma was rising through older, cooled magma,
very near the surface. As it rose, it fractured and broke the older rock and then cooled very rapidly. When this
happens and magma cools within the fracture it is called a dike. The fascinating thing about this location is that
you can see the dike branch out like a tree. Often dikes are just single long features. The inset shows a close-up
of a basalt sample. This particular sample is rounded because it formed underwater. When basalt lava forms

under water it cools in round shapes called "pillows."
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Image 4: Baked Contact, Hatta

The greenish-orange rock on the left side of this image is an igneous rock called peridotite. It is
a rock that forms from a magma deep in the earth and gets its greenish color from the mineral
olivine. On the right side are sedimentary layers that formed on the bottom of the sea. They
were eventually buried by other layers until they were deep enough in the Earth that the heat
and pressure cooked (in geology we say "lithified") them into rock. Later, these sedimentary
rocks were broken and the magma that made the peridotite rose along that fracture. As it did,
the magma cooked the rock it touched even more than it already was. This area that has been
touched by the magma is the deep reddish-brown line in the center of the photograph. This is
called a "baked contact" and it is now a metamorphic rock.






Image 5: Gabbro Dike in Peridotite, Hatta (Inset: Silicic dike in gabbro, Hatta)

Here are two more examples of dikes, but in this case, in the larger photo, it is a gabbro magma
that is cutting through peridotite. This dike likely formed at deeper, more heated depths within
the Earth than those of Image 3, so it cooled more slowly, the crystals grew big, so it became a
gabbro rather than a basalt. In the inset, the dark-speckled light vein is a small dike that was
formed from a magma that was high is silica. As magma cools, the silica concentration in the
liquid part will increase as other elements are crystallized in minerals. Usually, the last little
magma that hasn't cooled yet will be very rich in silica and when it finally does cool, it forms
small, light-colored dikes that cut across older rocks.
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Sedimentary Rocks and Processes
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Image 6: Dunes and Ripples, Al Ain (Inset, bottom: Large dune, Al Yahar; Inset, top:
Windblown dune, Mahdah-Hatta Road)

A typical and beautiful sight in the United Arab Emirates is sand dunes. The sand of the dunes
in this picture is mostly grains of quartz, with a little staining due to iron oxide (rustl). The
ripples form due to friction between the sand and the air as the wind blows across the surface.
When looking at a dune you can tell which direction the wind usually blows because the leeward
side is always much steeper than the windward side. This is quite evident in the upper inset
image.






Image 7: Sunset, Al Ain

Why is a sunset picture in a geology book? Because the spectacular sunsets in the United Arab
Emirates are a result of geologic processes. Fine-grained dust particles that have eroded from
the Earth's surface are carried by the wind and suspended in its atmosphere. This suspension
helps to refract the suns rays and produces the reds, oranges, and yellows of the Emirates'
sunsets
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Image 8: Dust Storm, Al Ain-Dubai Road (Inset: Sheik Zayed Bin Sultan Al Nahyan Mosque,
Abu Dhabi)

The combination of wind and dust can produce a haze that makes driving (and breathing)
difficult. This fine-grained dust that people often have to sweep from their porches and patios
(or vacuum from their rugs!) is called "loess." It can travel for thousands of kilometers. Where
it settles it can produce good agricultural soil.






Image 9: Limestone and Dolostone layers, Jebel Hafit

Limestone, the light-colored layers here, is formed from the usually microscopic shells of plants
and animals. The types of mud and sand found along the coasts of the United Arab Emirates
may one day be limestone. Limestone is a carbonate, thus it is formed by the combining of
calcium, carbon, and oxygen. The most dominant mineral in limestone is calcite (CaCO).
Dolostone, the dark-colored layers, is very similar to limestone, except that it contains the
mineral dolomite with very high quantities of magnesium, which is why it is darker in color.
There is a bit of controversy about it because although it is well-known how limestone forms,
there are no clear modern environments where dolostone forms, as can be seen here, in very
large and thick layers.
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Image 10: Coral Heads, Khor Fakkan (Inset: fossil coral head, Jebel Hafit)

Coral is a rock. In fact, it is a sedimentary rock. It is formed when tiny organisms called polyps
build shells to protect themselves. In the modern ocean, these organisms form massive colonies
called reefs that are home to some the most diverse ecosystems on Farth. Corals have been
around for millions of years as is evidenced by the inset photo of a fossil coral head from Jebel

Hafit, near Al Ain.






Image 11: Coral, Jebel Hafit

This is a large fossil of a coral colony. It was part of a large reef that is now part of the
limestone that forms Jebel Hafit. It tells us that the rocks of at least this part of Jebel Hafit
formed in a shallow marine environment, very similar to the environment that exists off of the
coasts of the United Arab Emirates today.
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Image 12: Burrows, Al Ain

The branch-like features in this rock are called "trace fossils." This is because they do not
represent parts of an actual animal or plant, but rather the "trace" of an ancient animal. They
are burrows. If you go to the beach today you will see lots of little holes in the sand made by
crabs, mollusks, or worms. The same is true if you snorkel or scuba dive and look at the sea
bottom. The trace fossils pictured here represent the same thing, but were made by organisms
approximately 25 million years ago.






Image 13: Dissolution of Limestone, Jebel Hafit

Limestone, being a carbonate, is dissolved easily by acid, which is one of the reasons that acid
rain can cause so much damage to limestone or marble (metamorphosed limestone) monuments.
The limestone here has been dissolved by rain, but not recently. This is one of the evidences
that the United Arab Emirates had a much wetter climate in the past. Natural water, not just
acid rain, is slightly acidic. With time it will dissolve rock. The rock in this picture represents a
time several thousand years ago when large amounts of water were present and dissolving the
limestone of Jebel Hatfit.
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Image 14: Giant Mudcracks, southwest of Abu Dhabi

These large, salt-lined mudcracks are formed due to evaporation of groundwater in the exposed
space between drying mud surfaces. As the water evaporates it leaves behind a growing mass of
precipitated salt. Ground water is very near the surface in this area, which is what makes the
area so flat. Because of the proximity to the ocean, and the high evaporation rates of the area,
the groundwater is very saline. As the mud dries it forms a "cap" on the groundwater, but as it
dries it also shrinks. As the mud contracts, cracks form. This allows some of the moisture
below to escape and salt to precipitate. The largest mud areas in this image are almost a meter
across. Such large mudcracks are very unique and many international geologists have come to
the UAE to examine and study them.






Image 15: Mudcracks, Jebel Hafit (Inset: fossil mudcracks, southwest of Abu Dhabi)

These modern mudcracks were formed after a rain near Jebel Hafit. The cracks formed as the
mud dried and contracted. In the inset image are "fossil" mudcracks that formed anciently and
then were buried. The mud became rock and preserved the outline of the cracks. This tells us
that at the time these fossil mudcracks formed the climate was likely very similar to what it is
today.
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Image 16: Gypsum Crystals Growing in Sabhka Sediments, Musatfah

During evaporation, crystals form by precipitation from the elements left behind as liquid water
is changed to water vapor. Salt is usually one of the first and most common minerals to
precipitate (see image 17), but in areas of high evaporation and saline liquid, other minerals such
as gypsum also form. In this picture, all of the flat, disc-like crystals are gypsum, growing within
the soil as the soil loses moisture to the atmosphere.
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Image 17: Salt Crystals, Seh Ash Shi'eb (Inset: Salt-encrusted plant, Seh Ash Shi'eb)

These salt or halite crystals formed in a small pond near Jebel Ali. The water was trapped from
overflow from the ocean. Evaporation increased the salt content. Each time water is added to
the pond, followed by evaporation, it caused the concentration of salt to increase. The dry
climate allows perfect crystals to form that would otherwise dissolve, and will, with the next rain.
Plant tissues can become saturated by the saline water and as the water evaporates from the
plant tissue it precipitates the salt which covers the plant in a coat of salt.
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Image 18: Nummilites in Cross-section, Jebel Hafit (Inset: Nummilites in plane view, Jebel
Hafit)

Nummilites are a type of foraminifera, or single-cell marine animals, shaped much like dirham
coins and usually tiny in size. Ancient nummilites grew very large, however, and the ones
pictured in cross-section here are actually the size of dithams. They lived in shallow marine
environments and are common in the limestones of the United Arab Emirates and Oman.






Image 19: Crossbedded Limestone and Unconformity, Seh Ash Shi'eb

The thin, angled lines in this limestone are called crossbeds. They form due to flowing
sediment, caused by the motion of either water or wind. Each crossbed is made as sediment
grains are pushed or rolled over each other making a thin layer. As the wind or water continues
to move it pushes a new layer over the old one. Their angled nature is a result of the slope of
the original sediment surface, just like the slope of a sand dune. The uneven contact between
the crossbeds and the hard rock cap on top is a result of ancient erosion. The layers with the
crossbeds formed and then their top was eroded, forming a uneven surface, which was
subsequently buried by the sediment that formed the hard upper layer of rock.
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Image 20: Hoodoos, Seh Ash Shi'eb

Hoodoos or “balancing rocks,” as they are sometimes called, are a result of differential
weathering. This means that not all rocks erode at the same rate. Hard layers erode more
slowly than soft ones. When the hard layer is on top of the soft one, the soft layer is protected
from above. Erosion can take place from the sides rather than the top, however. This means
that a wide cap can remain on an hourglass-shaped pedestal as the soft layer underneath is
eroded and undercuts the hard, more resilient rock on top.






Image 21: Overturned Beds, Jebel Hafit

These sediments on the east side of Jebel Hafit are nearly upside down. They have been
overturned in a huge fold, much like placing a piece of paper flat on your desk and pushing the
sides toward each other until the fold in the middle flops over with a section of the paper now
upside down.
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Image 22: Yardangs, Jebel Hafit

Yardangs are mounds of soil that exist because the roots of plants hold the soil together and
prevent it from eroding. Water, and sometimes wind, cuts down through the surrounding
sediment that is not held together by roots, which leaves the protective plants high atop a
mound of their own creation. Yardangs are most common in arid climates where the scarcity of
vegetation allows for this type of erosion.






Image 23: Date Palms in Wadi-cut Alluvium, Masafi

The wadi in this image cuts down through alluvial gravels that were eroded from the mountains
in the background when the United Arab Emirates had a wetter climate. Ground water flow
mimics surface water flow and thus the water table is closer to the surface in the wadi, which
makes it possible for these date palms to grow. They probably have the additional help of a falaj
system to catch as much surface water flow as possible.
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Metamorphic Rocks and Processes
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Image 24: Marble and Greenstone, Hatta

Metamorphic rocks are formed from other rocks that have recrystallized without melting. In the case of marble,
it was once limestone, but under high heat and pressure, the calcite (carbonate) in the limestone recrystallizes. It
is still calcite, but in a different form and texture. The impurities (noncarbonated material) in the limestone are
often concentrated as bands within the marble. Greenstone is formed from igneous iron and magnesium-rich
rock such as gabbro, basalt, or peridotite. The light green of this greenstone is the mineral chlorite and the dark
green probably epidote. They are recrystalized from olivine and pyroxene. In this image is the story of the
contact of an igneous and a sedimentary rock, probably a basalt lava flowing over or into ocean sediments, that
have been preserved, buried, and changed to reemerge as this beautiful rock.
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Image 25: Marble, Hatta (Inset: Marble, Hatta)

In addition to being cooked and deformed, as can be seen by the waviness of the dark and light
layers, if you look closely you will see lots of "microfaults" in this rock. Microfaults are breaks
in the rock along which there was movement. There are lots of offsets of the various bands.
This rock changed from limestone to marble when it was hot and soft. After that happened it
became brittle and was broken under pressure. However, it was still soft enough, or was
reheated enough, that the rock resolidified itself, preserving the evidence of its eatly fracturing
and faulting.
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Image 26: Oxidizing Marl, Jebel Hafit

A marl is most simply described as a limestone with lots of clay mixed in. This makes it rather
soft. Clay minerals absorb water like microscopic sponges. Often, oxygen in the water oxidizes
the clay. In this image, veins of gypsum (white) represent fractures where groundwater was
flowing. The gypsum precipitated from this water. In addition, the water was being absorbed
by the clay minerals in the surrounding marl (grey) and as it was, it oxidized the marl and turned
it a light-orange color. It is clear to see the oxidation zone around the gypsum veins. Eventually
all of the grey marl would have been changed to orange marl, had water continued to flow along
the fractures.






Image 27: Asbestos Vein, Masafi-Khalba Road

Peridotite and gabbro are igneous rocks that are high in magnesium with a significant amount of
silica. When these rocks metamorphose in the presence of water they form a type of rock called
serpentinite, because the olivine and pyroxene minerals change into the mineral serpentine.
Many of the rocks in the Hajar Mountains are peridotites and gabbros, and many are
metamorphosed peridotites or gabbros, or serpentinites. One of the forms of serpentine is
asbestos, which used to be mined extensively and used in insulation because of its fire retardant
abilities. The dust from asbestos is carcinogenic, though, because due to the structure of the
mineral, once it is inhaled in the lungs, the body has no way to remove it. It should be noted
that the mineral itself as seen in this image is not hazardous. Only if it were to be powdered and
inhaled would it be cause for concern.
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Image 28: Metasediments, Hatta

These are sediments that have been folded from their original horizontal position to a vertical
one. The colors are due to metamorphic processes involving water and heat, which oxidizes the
iron in the sediments to make the minerals hematite (red) and limonite (yellow/orange).
Because these rocks still retain much of their sedimentary characteristics, they are considered
"low-grade" metamorphic rocks.






Image 29: Serpentenite, east of Al Ain (Inset: Serpentenite, east of Al Ain)

As explained in image 27, serpentinite is a common metamorphic rock formed from altered
peridotite or gabbro. One of the characteristics of serpentinite is a green color with lots of criss-
crossing white veins. The minerals forming the veins can be serpentine, asbestos, or a
magnesium-rich carbonate called magnesite. These images from near Al Ain are beautiful
examples of this criss-cross veining.
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Image 30: Schist, Madam

Schist is a type of "medium-grade" metamorphic rock that formed from sedimentary rocks. It is
usually highly folded and has a surface similar to wrinkled aluminum foil. This kind of surface is
called "foliated" and indicates that during the metamorphic process the rock was exposed to
heat, compression, and shearing. The fracturing in this rock occurred after erosion exposed it at
the surface.
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Geologic Structures



Image 31: Jebel Hafit Anticline, Jebel Hafit (Inset: Tilted layers, east of Al Ain)

Looking north towards Al Ain from the top of Jebel Hafit there are two rides, or what geologists call “limbs”
extending into Al Ain. Jebel Hafit is an anticline — a large fold in the surface of the earth in which the layers on
each side dip away from a central point. Think of an upside down letter “U.” In the case of Jebel Hafit, the top
of the fold or “hinge” is not perfectly horizontal, but tilted to the north. When that happens, it is called a
plunging anticline. In this photo the layers in the middle of the fold have been eroded away leaving behind the
limbs. The limb on the left is the western limb and its layers tilt to the west. The limb on the right is the eastern
limb and its layers tilt to the east or are vertical. The inset shows a small ridge to the east of Jebel Hafit that dips
toward the mountain. This layer connects with those of the eastern limb to form the opposite of an anticline—a
syncline (think of a right-side up “U”).
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Image 32: Folded sediments, Hatta

This is a beautiful example of the intense folding that can occur when layers are ductile and
compressed. These are the same sediments as in image 28, only now seen on a larger scale.
They were formed in the ocean along the slope of the continent when Arabia was part of Africa.
When Arabia rifted away from Africa, forming the Red Sea, and collided with Asia, these
sediments were deep in the Earth where the heat made them soft. The collision of the
continents compressed the layers from the sides making the very tight folds seen here.
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Image 33: Boxfold, Jebel Hafit

A box fold is a fold in which, rather than having a single, curved hinge, there is a nearly 90
degree angle between a limb and a flat center. There may be two hinges or angles between a
right limb, flat center, and left limb. This image shows a western limb, 90 degree bend, and flat
center. If there is another bend and limb it is out of the picture to the right.
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Image 34: Horst and Grabens, Jebel Hafit

The central portion of this image is called a “horst.” If you look closely on each side you will
see a fault, or a surface of movement, in which either side of the horst has moved downward.
The blocks of earth that have moved down are called “grabens.” Horsts and grabens usually
form as a result of tension where pulling or rifting creates fractures and gaps into which sections
of rock collapse. As the rock breaks and sinks into the open space it forms a fault. Faults that
are created this way, with one section moving down relative to the other, are called “normal”

faults. The upper block is called a horst and the down-dropped block a graben.






Image 35: Fault Surface, Jebel Hafit

The large flat area in the upper portion of this image is the surface of a fault. Faults are 2-
dimensional planes that cut through the Earth. In this location, erosion has exposed this planar
surface. Usually, as in image 34, faults are most often seen in cross-section and thus appear to
be only 1-dimensional. Note: the channel cutting through the rock was a drill-hole for dynamite
that was used to blast the rock apart for a roadcut. So in the case of this location the “erosion”
was manmade. Geologists love roadcuts for what they reveal of the inside of the Earth.
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Image 306: Slick ‘n’ Sides, Jebel Hafit (Inset: Fault striations, Jebel Hatfit)

If the rock that a fault cuts through is very hard and solid, the friction within the fault, coupled
with its movement, can polish the surfaces of the fault, as is the case in this picture. In this case,
an early normal fault allowed calcium rich groundwater to precipitate calcite veins in the space
of the fault. Later horizontal fault movement of the same fault polished this calcite into a
smooth surface. These fault-polished surfaces are called slick ‘n’ sides and the linear striations
indicate the direction of movement. The inset photo shows some of these striations at another
location to the north of the larger image.






Image 37: Fault Gouge, Hatta

Due to friction, movement along a fault can fracture the rock in a narrow zone along the fault
(called a “fault-zone”). Thus the area of the fault is often filled with gravel-sized, broken rock.
In addition, because the rock is broken it becomes a conduit for groundwater flow. Over time
this water, especially if it is hot, can chemically and mineralogically alter the rock in the fault-
zone. That is what has happened here. The broken rock in the fault-zone has been altered by
groundwater flow from a gray gabbro to a rock rich in a green mineral, probably chlorite.
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Image 38: Faulted Metasediments, Hatta

At the same location as images 28 and 32 can be seen what happens when rocks are compressed
and are brittle—they break and form faults. When faults form by compression they are called
“thrust” faults. One side will move over the top of another. This kind of faulting produces the
largest earthquakes. The earthquake that produced the Indonesian tsunami in December 2004
was caused by this type of faulting.






Image 39: Calcite-filled Fault Vein, Jebel Hafit (Inset: Calcite crystals, Jebel Halfit)

Because faults create space, there is often room for large crystals to grow. In this case, large
calcite crystals grew into the space made by a large fault cutting through Jebel Hafit. The source
of the calcite was calcium-saturated water flowing through the fault zone. The white crystals are
fresh and relatively newly exposed. The grey color results from crystals that have been exposed
to the sun. The radiation of the sun reacts with impurities in the calcite to change its color from
white to grey.
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Image 40: Plant Root Traces, Jebel Hafit

What looks like plant roots was actually formed by a plant growing in rock. Within the root
systems of plants and along the surface of the roots are bacteria. The byproducts of the bacteria
combine with water to form acidic compounds. This acid dissolves limestone and in the case in
this image etched the shapes of the roots into the rock. Unfortunately for the plant that
produced these traces, it grew big enough to split the rock in which it was growing, exposing its
roots and killing itself in the process.






Image 41: Storms Across an Alluvial Plain, Madam

One of the most critical resources in the United Arab Emirates, as is the case in much of the
wortld, is water. Not only does water itself affect geology, by causing erosion and transportation
of materials and by geochemically reacting with the minerals in rocks, but the type of rock and
sediment present affects how water is stored and transported within the Earth. In addition,
mountains help to form clouds, causing precipitation; the mountains then capture the rain or
other precipitation when it falls.
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Image 42: Hot Spring Water, Jebel Hafit

It is estimated that the water coming to the surface here at Jebel Hafit may have traveled from as
much as 2 km below. It retains the high temperatures it gained from within the Earth because it
travels to the surface quickly along one of the many faults that cut through Jebel Hafit. The
faults serve as a critical conduit for the flow of groundwater.






Image 43: Indian Ocean Coast, Khor Fakkan

This image illustrates much of the beautiful geology of the United Arab Emirates. The
mountains are peridotite and igneous rock from deep within the Earth. The mountains are
broken by faults and cut by dikes and veins of metamorphic rocks. The beach consists of
sediment particles weathered from the mountains as well as coral reefs just off the coast, which
offer some of the best diving in Arabia. This landscape is a result of continuous processes over
the course of millions of years, resulting in the beauty that we see and enjoy today.
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