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A GUIDETO THE
GEOLOGY GUIDE

AlUld’s landscape is spectacular. It is a landscape that has witnessed
almost a billion years of Earth’s history. This booklet is a short overview
of the history and stories that can be seen in the rocks. If you want to go
directly to things you may want to discover, have a look below. Or you can
simply read through from the start, exploring the deep history as told by
the rocks.

An introduction to the setting of AlUla and the geology can be
seen on pages 9 - 15.

There are a few short key terms for those curious minds on pages 16 - 21.

Looking to discover what AlUla was like almost a billion years ago?
Flip to pages 24 - 39.

There are two different types of sandstones here, and pages 40 - 53
guide you through rivers, deltas, and shallow seas.

You can find out about the geology of our internationally important
heritage sites: Dadan (pages 48 - 51); Old Town (pages 58 - 61);
Jabal AlFil (Elephant rock) (pages 70 - 71); Hegra (pages 72 - 77).

There are some strange features in the rocks, and you can discover
exactly what these are on pages 54 - 57; 62 - 65; and 82 - 85.

There is evidence of life in AlUla hundreds of millions of years ago,
just flip to pages 88 - 91 to find out more.

Hidden out of sight are dozens of volcanoes, and pages 92 - 99
tells their story.
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THE RICH HISTORY
OF ALULA

Enormous
PAST amounts of

Rivers, deltas sediment buried

Ancient and shallow and hidden
Oldest volcanic seas underground
rocks in AlUla activity 540-485 turned to rock
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years ago years ago ago years ago
| H
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Earliest evidence AlUlalay at Shallow seas
of life in AlUla the edge of a teeming with
600 million supercontinent trilobites
years ago Gondwana 485 million
540 million years ago
years ago

The spectacular tombs at the UNESCO World Heritage Site of Hegra,
carved into the sandstone, date back to around 2,000 years. The capital
of the ancient Arab kingdoms of Dadan and Lihyan can also be found
here, with stone-carved tombs that date back around 3,000 years. There
are also rock carvings of animals that once lived here over 4,000 years
ago.

Evidence of humans in AlUla goes even further back than these
internationally important sites.
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Stone tools have been found across the area - tools made by humans
around 200,000 years ago. The history of humans here may stop there,
but the history of AlUIla itself is much older - hundreds of millions of years
older.

That story is written in the rocks. From the spectacular sandstone
outcrops to the flat plateaus of the volcanic lava fields, known as harrats,
AlUla’s landscape is uniqgue thanks to its rocks. This rich and diverse
geology has made AlUla a remarkably special and fascinating place.
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Written In Stone

AlUla has beautifully rich, and internationally important
heritage, incredible, unique wildlife, but the first thing anyone
sees when they arrive here will be the rocks. They are all
around us - jagged mountains, flat peaks and incredibly
beautiful natural formations.

The rocks are everywhere, surrounding us, giving us clues to
the past. The grains in the rocks show evidence of ancient
environments long vanished. Cracks and folds in the dark,
solid rocks show us the enormous forces of our planet. Hard
rocks with crystals, all fused together, give us a glimpse into
the fiery insides of the Earth. And sometimes we can even see
signs of life that once lived here millions of years ago.

When we look closely at the rocks we see a lot more, and we
can build a picture of what AlUla was like in the past. The
rocks we see today, the iconic landscapes around us, are all
part of this long history.

AlUla’s story begins almost a billion years ago. A time when
the Earth was a very different place.

ROCK FACT

Scientists who study the rocks (geologists) can
use all the clues found in them to understand
how this area was formed, and how it can build
a picture of the history of the Earth.
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The Cycle of The Earth

There are three main groups of rock: igneous, sedimentary
and metamorphic. These different types of rocks contain
information that uncover the history of the Earth hundreds
of million years ago.

Igneous rocks are formed from the hot, molten insides of the
Earth (igneous literally means ‘fire’). It is extremely hot inside
the Earth, and sometimes incredibly hot, molten liquid rises to
the surface. These giant balloons of magma (the extremely
hot molten rock) can simply cool underground or seep out
onto the Earth’s surface as lava. As the liquid cools, crystals
form. These crystals all join to form solid rock - just like the
ingredients of a cake when it is baked.

Sedimentary rocks are formed from the erosion of other rocks
or even from the remains of other plants and animals. Parts
of different things are broken down through wind and rain,

or by being transported in rivers or even on beaches. This
sediment is deposited and eventually buried, where it hardens
to rock.

Metamorphic rocks were originally another igneous or
sedimentary rock (or even originally another metamorphic
rock!). They have been heated or put under so much pressure
that the minerals change in the rock, and, sometimes, the solid
rock can become almost stretchy, so even the shape changes.

ROCK FACT

You can find all three main rock types
here in AlUla.
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The Living Planet

The surface of the Earth, called the crust, is made up of lots
of segments, which we call plates. These plates are floating
on top of liquid rock, called the mantle, and are constantly
moving.

Some plates slide past each other, causing huge earthquakes.
Others may smash into each other, crumpling the rocks and
thrusting them high above the ground. And there are others
that might be pushed under another plate, causing the rock
to melt. When plates move apart from each other, new crust is
formed by lava erupting.

The movement of the plates on Earth is called plate tectonics.
It has been happening for over 3 billion years, and has shaped
the world we see today, creating volcanoes, mountains and
new oceans!

Juan de Fuca
Plate

Pacific Plate - ' ¥ Pacific Plate

M.Bitton - Own work based on: Hasterok, Derrick (8 June 2022). New maps
of global geological provinces and tectonic plates. American Institute of
Physics - Phys.org. Retrieved on 27 March 2023.

ROCK FACT

The surface of the Earth is constantly moving,
very slowly, about the same rate that your
fingernails grow!
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Unique Environments

The oldest rocks in AlUla can be found in the south.

The landscape is rugged, with large areas of flat gravel

plains surrounded by large, angular mountains: strikingly
different from the familiar sandstone AlUla is famous for.
This is because the rocks here are different. They are extremely
old and have been moved, squashed and thrust up.

We can find two types of rocks here. The hard, solid igneous
rocks (remember those fiery rocks) and the metamorphic rocks
(rocks that have changed from their original form). These
rocks are made of crystals that are locked together, which
makes them tougher than sedimentary rocks like sandstone.
When they are eroded by wind and rain, they fracture in large
angular blocks, creating a more pointy-like landscape.

ROCK FACT

The oldest rocks in AlUla are almost
a billion years old.
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The Rocks That Give Life

The area in the south is so different to other parts of AlUlq, it
almost looks like a landscape from another world. Life thrives
here, with numerous species of plants and animals. A large
area in the southeast has been designated as one of AlUla’s
six nature reserves because of the unique wildlife that has
adapted to a landscape shaped by the geology.

Wadi Nakhlah Nature Reserve is home to a mixture of
gravelly open plains and large jagged mountains. Species
have adapted here to the environment created by the
geology. High peaks are perfect for birds of prey to soar
and hunt for prey. The open plains are home to numerous
species of plants, herbivores and reptiles.

Snakes, including the saw-scaled viper and Clifford's Diadem
snake, can be found here. Large mammals are very successful
in this environment. We can find the Arabian gazelle living

on the flatter gravel plains and Nubian ibex living in the
mountains. Two species of eagles can be spotted here: the
Imperial eagle and the Steppe eagle.

ROCK FACT

The geodiversity (the different rock types)
creates different ecosystems, and species are
adapted to these environments.
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Early Life

There are some astonishing evidence of very early life
on our planet right here in AlUla. That evidence can be
seen in the rocks.

There are layers of fossilized microbial mats. These are
incredible because they are around 600 million years
old, and are some of the oldest evidence of life in Saudi
Arabia.

There were no large animals around on Earth at this
time: our planets only life was single-celled organisms.
Some of them grew together to form large masses of
slime in shallow warm waters. And this slime has been
preserved in stone.

ROCK FACT

To discover more about AlUld’s past,
geologists have to explore remote areas,
searching for clues in the rocks.
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What Lies Beneath

In southern AlUla, there are ancient igneous rocks. Huge
bubbles of magma rose to just below the land, but cooled
before they were exposed on the surface. These igneous rocks
are granites, dolerites and gabbros. They are made up of lots
of different minerals as the magma cooled.

Some crystals are large, showing that the magma cooled very
slowly and the crystals had time to grow. When an igneous
rock, like basalt, has smaller crystals, it means the molten rock
has cooled very quickly so the crystals did not have much time
to grow. This was a period, around 800 million years ago,
when there was a lot of activity inside the Earth.

ROCK FACT

Ilgneous rocks can tell us a lot of information
about how ancient continents formed.
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An Ocean On Land

The rocks not far from AlUla International Airport may not
look exciting, just dark pointy rocks, but they may just be some
of the most incredible rocks in AlUla. There are rocks close by
from the floor of an 800 million year old ocean.

At the bottom of every ocean, there are two tectonic plates
moving away from each other. As they move, a gap is formed
in the Earth’s crust. This gap is filled in by molten rock (just like
having a cut on your hand: when you have a cut, it bleeds).
These are very active areas with lava continuously being
pushed out, pushing the plates apart.

As an ocean spreads, new crust pushes one plate into another.
Sometimes, these two plates can crumple together. When this
happens, some of the rocks from the ocean floor are scraped
up onto land. Here in AlUla is a very rare sample of an ancient
ocean floor that helps us to reconstruct what our planet
looked like almost a billion years ago.

bysall g 33
Seaﬂoor Mid-ocean ridge
Spreading Model

ahinall pdall
Ocean crust

Molten material
8)graio 63lo

ROCK FACT

Rocks that were once at the very bottom of
the ocean can be thrust up onto land by the
powerful forces of plate tectonics.
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The Rocks Around Us

AlUla Al-Dirah (Old Town) and nearby districts are beautifully
encircled by red and light brown mountains. These are the
most familiar looking rocks for people living here. When we
look at them, we can see over 55 million years of history.

At the bottom are reddish-brown rocks, formed by enormous
rivers and deltas, dating back around 540 million years.
Above, you can see the colour changes from reddish to light
brown. These sediments were deposited 520 to 485 million
years ago.

During this time, there was no life on land - no plants to hold
the sediment together - so the erosion from the land was
immense. All of this sediment was pushed toward the ancient
coastlines.

ROCK FACT

There was an enormous landmass called
Gondwana, where ancient rocks had eroded
over millions of years, leaving huge amounts of
sediment deposits.
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Red Rock

The oldest sedimentary rocks in AlUla are known as

the Siq Sandstone. You can see them at the bottom of the
mountains, from the Old Town towards AlUla International
Airport - a red rock that has very thick layers with lots of
fractures and cracks. These rocks date to around

540 to 520 million years.

The sandstone is made up of tiny grains of quartz that were
deposited in water. The dark red colour comes from iron: iron
particles cover the quartz grains, and the iron turns red when
it reacts with oxygen (just like rust). The layers and features in
this rock show that they were deposited in a rivers and deltas.

ROCK FACT

Geologists name bands of rocks to help them
study how they link to other rocks across the
region and across the world.
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The Lost World

AlUla has not always been where it is today. Plate tectonics
(see pages 20-21) has moved the land we are walking on
thousands of kilometers east. It's astonishing to imagine that,
540 million years ago, AlUla was actually close to where the
southern tip of Brazil is today.

At that time, AlUla was at the edge of a huge continent that
has long vanished, called Gondwana, that is no longer here.
The old, red Sig Sandstone was formed under water. If you
look closely at the dark red sandstone, you will see most of the
sediments have different sizes - some small, mixed with larger
pebbles.

There was enormous amounts of erosion on the land, with
rivers running across the whole continent. The river that
reached the coastline was enormous, spreading hundreds of
kilometers wide. With a massive river, an enormous amount
of sediment was deposited.

ROCK FACT

The sandstones we see were formed
underwater, but the landscape we see around
us was formed by erosion from the wind and
the rain.
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A Lost Kingdom

Situated in a valley, with these rare oases in the desert, people
have travelled through AlUla for millennia, with many settling

here. Around 3,000 years ago, the capital city of the Kingdom
of Dadan was founded.

The ancient cities of AlUIlq, including Dadan, lay at the heart
of the Incense Road. This was a network of routes on land
and sea, where spices and other precious commodities were
transported from southern Arabia northwards to the Levant,
Egypt, southern Mesopotamia, ancient Greece and Rome
and beyond. Those that settled here controlled these routes,
enabling them to prosper - Dadan is likely to have been one
of the most complex cities of the time in Arabia.

The geology of AlUla, formed by millions of years of erosion,
has made this a perfect place for humans to settle. The
mountains provide protection and the rare natural springs
create luscious oases in an otherwise empty landscape.

ROCK FACT

Without this unique landscape, the Dadanites
would not have built their capital here.
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Shallow Seas

The lighter brown sandstone that sits on top of the dark
brown and red sandstone is known as the Saq Sandstone.
Between 485 and 520 million years old, these rocks show the
environment was changing.

The rocks have ripple marks showing signs of ancient beaches.
Some layers have larger pebbles, showing rivers were once
here too. The environment was not the same over 35 million
years; it changed from rivers to deltas to seas.

All of these rocks formed under water 500 million years ago.
But AlUla wasn't flooded. The landscape you see today was
not submerged under water.

As more and more sediment was laid down, the layers were
pushed deep into the Earth. They were heated, compacted,
and turned into rock. This rock lay hidden, beneath the surface
for over 400 million years, as plate tectonics, slowly moved
them eastwards. Around 30 million years ago, the Red Sea
opened, thrusting these sandstones high above the ground.
What we see in AlUla is not a landscape carved by rivers and
oceans, but evidence of the immense power of plate tectonics.

ROCK FACT

Plate tectonics can move vast amounts of rocks
across the world. The rocks that make up AlUla
today moved underground for hundreds of
millions of years.
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Painted Rocks

There are unusual looking orange and red stripes running
down the rocks in AlUla. You can see them beautifully at
Habitas AlUla on the next page - it is almost like someone
has painted the rocks.

This is known as desert varnish. Tiny, microscopic clay particles
in the air are deposited on the sandstone. If these particles
have a lot of iron in them, they create red deposits. Clay
particles that are rich in manganese will produce darker,
sometimes black colours on the sandstone. The wind is

both nature’s painter and sculptor.

ROCK FACT

Desert varnish can be red, orange, brown or
even black. It can take thousands of years for
the wind to ‘paint’ the rocks.
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The Old Town

Around 900 years ago, the Old Town was built - not far from
the ancient kingdom of Dadan. Close to the largest oasis on
the pilgrimage route to Makkah, it was an important place for
people to stop and refill their water supplies.

The geology played an important part in the towns location.
Close by the aquifer in the sandstone underground provided
water, while the huge sandstone cliffs provided protection.
This was a lively, busy place until just 40 years ago.

The houses were built from the sandstone rock in the cliffs
behind them, and some people took the stone from Dadan
that was already cut and shaped. In some houses, you can see
some marks in the stones, even ancient ripple marks from an
ancient beach 500 million years ago.
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ROCK FACT

The small fort in Old Town, known as Mousa
Bin Nusayr castle, sits high above the buildings
below. It was built on a large sandstone outcrop
to protect it from flash floods, and also to see
people approaching form miles away.
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Nature’'s Art

An unusual feature that forms in sandstone is something
called ‘tafoni. It is probably one of the first things you notice
when you look at the light brown rocks, because it looks like
the sandstone is full of holes. These holes, and the wonderful
little features they can form, are tafoni.

These natural pieces of art are formed by weathering.
Sandstone is made up of lots of grains of sediment that were
compacted and cemented together over millions of years
when the rock formed. The rain and the wind can break down
this cement causing the grains to fall out. Tafoni is formed
when a large fragment, like a pebble, falls out. When the
pebble falls out, the surrounding grains become looser, falling
out quicker than other parts in the rock.

Woater flows into these gaps, weakening the cement even
more. Wind also blows into these gaps, swirling around,
loosening the grains. Over time, small holes can become
miniature artworks in the rock.

ROCK FACT

Tafoni can come in all shapes and sizes,
sometimes just holes, and sometimes more
complex honeycomb-like structures.
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A Unique Landscape

One of the most striking things about AlUla is the landscape,
especially towards the north of the region. There are tall,
rounded sandstone outcrops; there are outcrops that
superficially look like animals; there are canyons that look

like something from a science fiction movie.

All of these landforms were formed by the slow, yet powerful
process of erosion. This entire landscape was once a huge
sandstone plateau, thrust up by the opening of the Red Sea
30 million years ago. As it opened, it also force enormous
cracks (called faults) into the plateau. . These faults helped
erosion work away, slowly, grain by grain, breaking down this
enormous plateau.

What we see today is very different from how this region
would have looked 30 million years ago. Wind, rain and ice
have broken down enormous amounts of rock into the sand
that blows in the desert.

ROCK FACT

The rocks across AlUla are on a gentle slope,
so the older rocks are in the south, while the
younger are in the north.
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A Desert Elephant

One of the most recognisable natural formations in AlUla

is Jabal AlFil (also known as Elephant rock). Over millions of
years, wind and rain have slowly broken down what was an
enormous sandstone plateau. The wind and rain, and even

ice during the winter nights, would have found their way into
weak parts in the rocks, like cracks or looser sediment, slowly
breaking down these parts. This process is still happening today.

Although it looks like someone has sculpted an elephant out
of the sandstone, this structure is completely natural. Through
erosion, nature has sculpted some wonderful landforms in AlUla.

ROCK FACT

Rock carvings show there were elephants living
here in AlUla around 4,000 years ago.
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Rock Tombs

One of the most spectacular sites in AlUla, and possibly in

the world, is the UNESCO World Heritage Site of Hegra - a
landscape of ancient tombs carved into dozens of large rock
outcrops. Carefully carved by the ancient civilisation, known as
the Nabataeans, the tombs date to over 2,000 years old.

The Nabataeans chose their rocks carefully. The Saqg
Sandstone is soft rock, but not too soft to crumble, making it
a perfect stone for carving. With fine quartz grains cemented
together, they carved tombs for their deceased in rocks that
were originated from rivers that flowed 500 million years ago.

ROCK FACT

The natural water supplies, along with the
unique sandstone outcrops, made AlUla the
ideal location for the Nabataeans to build
their second city.
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A Different World

The sandstone landscapes of the Sharaan Nature Reserve
are 500 to 485 million years old. During this period, there
were enormous amounts of sediment deposited from the
ancient continent of Gondwana.

It's difficult to imagine. When these sediments were laid down,
it was a very different world. If you stood right here in Sharaan
Nature Reserve 500 million years ago, you would be standing
(or swimming) in a huge river near the edge of an enormous
continent. What's more astonishing is that you wouldnt be
where AlUla is today, but thousands of kilometers East, close
to where the tip of Brazil is today.

Sharaan Nature Reserve is home to many beautiful species,
including wolves, eagles, oryx and the Arabian gazelle. There
are many different types of plants that are well adapted to
thrive in sandy soils.

ROCK FACT

The sandstones have been eroded by the
wind and rain to form some beautiful, rounded
shapes in Sharaan.

80



° Ino 9 PJLC

500 yo «drauhll ylepl drono» o Slogl jpall Ciulusiid jac aglyiy
cuulgl ¢po dlila culios &xiall odm JUA Cupuyi 3] cdisw wgilo 485 LI
q.o,g.mﬂ «lilgaid» 8)la o

uls $slgll 5o gl odm iy @i Losied «elld jguai cieiall (o
500 d.m dreunll lepi drano o im uadg lilg «Lolai lalise ellell
6)la dals o wpall prua ygi o (Blow gl) laalg UgSiuw i ygilo
(Sllall dell gdgo o ygsi o)l Clil gm @dumall &bl psdll yoillg .alilm
L il o capélly (B caljioglysil call sei Sle o

«@lyoall dunll 6'9""“ oo WSl «égephll ylepl dpono» b yuuei
ol Abbdl o ik élg_ll a29ig el Jljellg lgallg Jouuillg lislls
Aol duyill oim o yugell 13un caysii

UjA ddria

uday Jsuil jUaodlly alyll Jeds duloyll jlanll culsTy
wlepdi L8 8psiuall aualall Jisiudl

81









Preserved In Stone

Looking closely at the sandstones, we can find many
structures that help us understand what the environment
was like in the past.

Beautifully preserved ripple marks in the sandstone can be
seen around AlUIa, usually where the surface of the rock has
been exposed. Looking at them, it is not difficult to imagine
a warm shallow sea, hearing the gentle waves of the tide
coming in and out.

In some places, you can see lines in the rocks at steep
angles. This is called cross-bedding, and can be formed by
sand dunes, or by water. There are examples of both in the
sandstones here. The finer grained cross-bedding, like in this
photo on the right, was made by sand dunes on a beach,
showing how the water environment changed to a sandy
dune environment for some years before the water returned.

There are some places where there is a mix of small sand
grains and layers of larger sand pebbles, often with the larger
pebbles at the bottom of the layer. These were formed by
higher energy environments, like rivers.

ROCK FACT

We can look at the features in the rocks and
discover what the environment was like millions
of years ago.
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A Desert Beach

The youngest sedimentary rocks in AlUla can be found at

the Al Gharameel Nature Reserve. Here, the landscape is
dramatically different from other nature reserves - more like

a typical desert-type environment with flat, almost featureless
land. There are rock outcrops towards the south creating
some unique formations; the last remnants of what Al
Gharameel was like a few million years ago.

The rocks here are around 485 million years old. They were
formed during a time called the Ordovician Period. These
young rocks have been eroded, so now the desert floor is
made from the very same grains that once made up the rocks
- grains that were once on a beach 485 million years ago.
The rocks tell us what this environment was like because we
can find ripple marks as the tide moved in and out, as well as
well-rounded quartz grains that have travelled through water
all those millions of years ago.

ROCK FACT

The youngest sedimentary rocks in AlUla are
from the Saqg Formation.
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Traces Of Life

Despite the enormous amounts of sedimentary rocks in
AlUla, we haven't found any fossils of large animals - so far.
But, there are signs that there was life here in the past. The
evidence comes from traces in the rocks, traces made by
animals millions of years ago. We call these trace fossils.

In the sandstones close to the Old Town, there are large
vertical structures in the rock. The look like small holes that
have been filled in. These are the remains of worm burrows.
Around 500 million years ago, when this rock was soft sand
on a beach, worms and sea shells lived here, burrowing in the

ROCK FACT

If you see any trace fossils, please leave

them exactly where you find them. They are
important for scientific research. Please contact
the RCU Geologist.

90



slall Ul

Al _Lls;_llu.nCLug.mﬂl s92uall o diln lwesS 3939 o pel Gle
Ulc salgids dad (Slg .ol ia &S lilgual palal \_gl i el il
aiag Ul EI o DS e Judsdl L_,.lng waloll Ga lim 8l sgag
ST o3 o fpminudl Gaatlo 3o culilgaall Lgiald jUT (jg2uall Lgy
’ -l aljgasill allhviasy

Aoyl 8sdudl po il Lol jaall a 6,uS dusgac uLugS.l aagi
«lpinll ased jgan Llas odmg pauall’ 0 O w1gald ngng gdig
docli o) joruall oim uilS (pung (s Ugtlo 500 o wajiy Lo dioa

gyl oo Wite lim &yl calsuadllg sgall Glile (gshld e

S g8y ol asde dygasdll Ul o STl 13)
Jbaidl sapg (odall Ziayll &.o.g.o lgidl (lgisng
augll Saglgun

91



sediment.

We can find some quite remarkable trace fossils to the north of
AlUla. Preserved in thin beds are fragile tracks from an animal
that lived in the shallow waters around 485 million years ago.
These animals were trilobites, and have been extinct for over
250 million years. The trace fossils are incredible and show the
range of trilobite species (the different size of the trace fossils
show there were many different species here). Around 485
million years ago, the seas were alive with these animals; they
scuttled over the soft sediment, which has survived the powerful
tectonic movements and erosion for us to see them today.
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A Hidden World

Standing in Dadan, or in the Sharaan Nature Reserve, you will
notice that some of the landscape in the distance is flat, like a
never-ending plateau - a dark rock blanketing the soft brown
sandstone below.

One of these plateaus is the largest nature reserves in AlUIq,
called Harrat Uwayrid. Harrat means lava, and that's exactly
what this is - an immense lava field. Most of this nature
reserve is flat, looking like a view on a different planet. This
entire area is formed by the youngest rocks in AlUla: an
igneous rock called basalt.
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Beauty Within

Basalt is an igneous volcanic rock formed from magma that
has risen from deep in the Earth. The minerals are rich in
iron and magnesium. When the lava erupts at the surface,
it cools so quickly that the minerals are small. Basalts are
generally darker because of the small crystals and the iron
and manganese minerals inside.

Butitisn't all dull. If you pick up a large pebble of basalt, you
may be lucky to find the shimmering green of the mineral
olivine. This beautiful mineral, sparkling against the other dark
minerals in the rock, is formed from deep within the earth. In
other places on the harrat, you might find small crystals of
white leucite, which slowly grew in bubbles in the lava. These
were some of the last minerals to form as the lava cooled.

ROCK FACT

Basalt is the most common rock type in the
Earth’s crust. In fact, most of the ocean floor is
made of basalt.
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Volcanoes In AlUIla

It may seem odd to think that there were volcanoes here in
AlUIla, but there were. We know that because of the huge
amount of lava that has created the harrats, covering
hundreds of kilometers. And we also know because we can
see them! High up, standing on the Harrat Uwayrid UNESCO
Man and Biosphere Reserve, the landscape looks extremely
flat - almost barren like you are standing on another planet.
But you can see peaks in the distance. These peaks are
volcanoes. And there are dozens of them.

This is quite a unique area. Normally volcanoes form at plate
boundaries, where two tectonic plates meet. AlUla is a long
way from the edge of any tectonic plate, so these volcanoes
must have formed another way.

Inside the Earth is not a quiet place. It has different layers
and is very active. Currents of immense heat move magma
around, and sometimes some of this magma reaches a
relatively colder part deep down, rising up, a little like a hot
air balloon - only the balloon is filled with thick molten rock.
When the magma reaches the surface, cracks form, and
volcanoes are born as the hot magma oozes out as lava.

ROCK FACT

These volcanoes were erupting from 10
million to half a million years ago. This must
have been an incredibly active and dramatic
landscape.
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Fragile Earth

Rocks don't survive forever. Wind, rain and even ice eventually
break down any type of rocks. The sandstones in AlUla are
made up from small grains of quartz and a cement. When
they are battered by wind and rain, they create some
beautiful natural formations across the region.

ROCK FACT

It can take millions of years to break down
rocks. Erosion is an incredibly slow, but
powerful process.
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Life Source

There is something here in AlUla that is the most precious
thing in the world, more valuable than gold or diamonds: water.

The rocks are the source of this essential life-saving resource.
The sandstone landforms we see are not just above the
ground, but they carry on below the ground, over a kilometer
thick. And water fills every tiny hole in this sedimentary rock.

The sandstones outcrop in the west of Arabia, but they also
run underneath all the other rocks in the east. This means
that there is a giant aquifer under Arabia, and water flows to
the Red Sea in the east and out into the Arabian Gulf and the
Gulf of Oman in the west.

AlUla is rather unique. It lies on the underground current that
flows towards the Red Sea. Because it is relatively low down
compared to the higher surrounding areas, water seeps out
of the rocks naturally. Thanks to the rocks, these springs
have made AlUla home to people for millennia.

ROCK FACT

The flow of water through the rocks
underground is a little like a river. It flows
towards an exit, and AlUla sits close to the
divide of the water flowing east and west.
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The Sands Of Time

The geology of AlUla is spectacular. The history, the stories
that are locked in the rocks, tell us of lost worlds, vanished
oceans and dramatic volcanic eruptions.

When we look at the rocks, we see those stories, and they
come alive. Even when we walk in the desert, that history is
literally beneath our feet.

Scoop up a handful of sand, feel the warm grains between
your fingers. Sometimes, there are some slightly larger
pebbles in there too. It inspires wonder to know that these
very bits of sand were once on a beach 500 million years ago.

ROCK FACT

If you find an interesting rock or fossil, please
do contact our geologist!
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