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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
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 Earth,
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
first 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.

. ﻃﺮﻳﻖ ﻣﺴﺎﻓﻲ – آﻠﺒﺎء، ﺟﺎﺑﺮو ﻣﺘﻄﺒﻖ:43 اﻟﺼﻮرة
.اﻟﺠﺎﺑﺮو ﺻﺨﺮة ﻧﺎرﻳﺔ ﺗﺘﻜﻮن ﻣﻦ ﺻﻬﺎرة ﺑﺮآﺎﻧﻴﺔ ﻏﻨﻴﺔ ﺑﺎﻟﺤﺪﻳﺪ واﻟﻤﺠﻨﻴﺴﻴﻮم ﺗﺘﻮاﺟﺪ داﺧﻞ اﻷرض وﻟﻜﻦ ﻗﺮﻳﺒًﺎ ﻣﻦ اﻟﺴﻄﺢ
 ﺗﺘﻜﻮن اﻟﻤﻌﺎدن اﻟﺜﻘﻴﻠﺔ، وﻋﻨﺪﻣﺎ ﺗﺒﺮد، ﺑﻞ إﻧﻬﺎ ﺗﺘﺤﺮك آﺜﻴﺮا،وﻣﻦ اﻟﻤﻌﺘﺎد اﻻ ﺗﺒﻘﻰ اﻟﺼﻬﺎرة اﻟﺒﺮآﺎﻧﻴﺔ ﺳﺎآﻨﺔ داﺧﻞ اﻷرض
 ﺛﻢ ﻣﺎ ﺗﻠﺒﺚ أن ﺗﻐﻄﺲ ﻣﻜﻮﻧﺔ ﻃﺒﻘﺔ ﻏﺎﻣﻘﺔ ﺗﺘﺒﻌﻬﺎ اﻟﻤﻌﺎدن اﻷﻓﺘﺢ ﻟﻮﻧًﺎ واﻷﻗﻞ وزﻧًﺎ اﻟﺘﻲ ﺗﺸﻜﻞ ﻃﺒﻘﺔ ﻓﺎﺗﺤﺔ،ًﻏﺎﻣﻘﺔ اﻟﻠﻮن أوﻻ
 ﻳﻀﺎف اﻟﻤﺰﻳﺪ ﻣﻦ اﻟﺼﻬﺎرة وﺗﺴﺘﻤﺮ هﺬﻩ اﻟﻌﻤﻠﻴﺔ اﻟﺘﻲ ﺗﻨﺘﺞ ﺑﻤﺮور اﻟﺰﻣﻦ ﻃﺒﻘﺎت ﻏﺎﻣﻘﺔ وﻓﺎﺗﺤﺔ، وﺑﻤﺮور اﻟﺰﻣﻦ.اﻟﻠﻮن
 وﺑﻌﺪ ﺗﻜﻮﻳﻦ اﻟﻄﺒﻘﺎت اﻟﻈﺎهﺮة ﻓﻲ اﻟﺼﻮرة ﻓﺈﻧﻬﺎ ﺗﻌﺮﺿﺖ ﻟﻺﻧﻀﻐﺎط ﺑﻔﻌﻞ اﻟﻘﻮى اﻟﺘﻜﺘﻮﻧﻴﺔ اﻟﺘﻲ أدت.اﻷﻟﻮان ﻋﻠﻰ اﻟﺘﻮاﻟﻲ
.إﻟﻰ اﻧﺤﺮاﻓﻬﺎ ﻋﻤﻮدﻳًﺎ

. ﺣﺘﺎ، ﺟﺎﺑﺮو ﻣﺘﻄﺒﻖ:42 اﻟﺼﻮرة
 واﻟﻤﻌﺎدن اﻟﺴﻮداء اﻟﻈﺎهﺮة ﻓﻲ اﻟﺼﻮرة هﻲ اﻟﺒﺎﻳﺮوآﺴﻴﻦ واﻟﺒﻴﻀﺎء هﻲ ﻣﻌﺎدن اﻟﻔﻠﺴﺒﺎر،ﺻﻮرة ﻣﻘﺮﺑﺔ ﻟﻠﺠﺎﺑﺮو اﻟﻤﺘﻄﺒﻖ
 ﻳﻌﺘﻤﺪ ﺣﺠﻢ اﻟﺒﻠﻮرات ﻋﻠﻰ ﻣﻌﺪل ﺗﺒﺮﻳﺪ اﻟﺼﻬﺎرة اﻟﺒﺮآﺎﻧﻴﺔ – آﻠﻤﺎ آﺎن.)اﻟﺒﻼﺟﻴﻮآﻠﻴﺲ( واﻟﺨﻀﺮاء هﻲ ﻟﻤﻌﺪن اﻷوﻟﻴﻔﻴﻦ
 وﻳﻌﺘﻤﺪ ﻧﻮع اﻟﻤﻌﺪن اﻟﻤﺘﻜﻮن ﻋﻠﻰ اﻟﺘﺮآﻴﺐ اﻟﻤﻌﺪﻧﻲ ﻟﻠﺼﻬﺎرة اﻟﺒﺮآﺎﻧﻴﺔ.اﻟﺘﺒﺮﻳﺪ أﺑﻄﺄ أدى ذﻟﻚ إﻟﻰ ﺗﻜﻮن ﺑﻠﻮرات أآﺒﺮ
ﻼ ﻣﻦ اﻟﺒﺎﻳﺮوآﺴﻴﻦ واﻷوﻟﻴﻔﻴﻦ
ً  إذ ﻳﺘﻜﻮن آ،ً وﻓﻲ هﺬﻩ اﻟﺤﺎﻟﺔ ﻓﺈن درﺟﺔ اﻟﺤﺮارة هﻲ اﻟﻌﺎﻣﻞ اﻷآﺜﺮ ﺗﺄﺛﻴﺮا.ودرﺟﺔ ﺣﺮارﺗﻬﺎ
ﻋﻨﺪ درﺟﺎت اﻟﺤﺮارة اﻟﻌﺎﻟﻴﺔ ﻟﺬﻟﻚ ﻓﺈن اﻟﻄﺒﻘﺎت اﻟﻐﺎﻣﻘﺔ ﻗﺪ ﺗﻜﻮﻧﺖ ﻋﻨﺪ درﺟﺎت ﺣﺮارة أﻋﻠﻰ ﻣﻦ اﻟﻄﺒﻘﺎت اﻟﻔﺎﺗﺤﺔ اﻟﻠﻮن اﻟﻐﻨﻴﺔ
 إذ ﺗﺸﺒﻪ هﺬﻩ، وﻳﻌﺰى ﻣﻴﻞ ﺑﻌﺾ اﻟﻄﺒﻘﺎت اﻟﻈﺎهﺮة ﻓﻲ اﻟﺼﻮرة اﻟﻰ ﺣﺮآﺔ اﻟﺼﻬﺎرة أﺛﻨﺎء ﻋﻤﻠﻴﺔ ﺗﺒﺮﻳﺪهﺎ.ﺑﺎﻟﺒﻼﺟﻴﻮآﻠﻴﺲ
.اﻟﻌﻤﻠﻴﺔ إﻟﻰ ﺣﺪ آﺒﻴﺮ ﺗﻜﻮن اﻟﺘﻤﻮﺟﺎت ﻓﻲ اﻟﻤﻴﺎﻩ اﻟﺠﺎرﻳﺔ
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.
اﻟﺼﻮرة  :41ﻗﺎﻃﻊ ﺑﺎزﻟﺘﻲ ﻓﻲ اﻟﺠﺎﺑﺮو ،ﻃﺮﻳﻖ ﻣﺴﺎﻓﻲ – آﻠﺒﺎء )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ  :ﺣﻤﻢ ﺑﺮآﺎﻧﻴﺔ ﺑﺎزﻟﺘﻴﻪ وﺳﺎدﻳﺔ(
ﻳﺘﺸﺎﺑﻪ اﻟﺒﺎزﻟﺖ ﻣﻊ اﻟﺠﺎﺑﺮو ﻓﻲ آﻞ ﺷﻲء ﺑﺎﺳﺘﺜﻨﺎء ﺻﻔﺔ واﺣﺪة ،واﻟﺼﻔﺔ اﻟﺘﻲ ﻳﺨﺘﻠﻒ ﻓﻴﻬﺎ أﻧﻪ ﻳﺒﺮد ﺳﺮﻳﻌًﺎ ﺟﺪًا ﺑﺤﻴﺚ ﺗﻜﻮن ﺑﻠﻮرات اﻟﻤﻌﺎدن
ﺻﻐﻴﺮة اﻟﺤﺠﻢ ،ﻟﺬﻟﻚ ﻳﻤﻜﻦ اﻋﺘﺒﺎرﻩ ﻧﻮﻋًﺎ ﻣﻦ اﻟﺠﺎﺑﺮو دﻗﻴﻖ اﻟﺤﺒﻴﺒﺎت .وﻣﻦ اﻟﻨﺎﺣﻴﺔ اﻟﺘﻔﺼﻴﻠﻴﺔ ،ﻳﺘﻜﻮن اﻟﺒﺎزﻟﺖ ﻋﺎدة ﻋﻠﻰ ﺳﻄﺢ اﻷرض ،ﺣﻴﺚ
ﺗﺒﺮد ﺑﺴﺮﻋﺔ ﻓﺎﺋﻘﺔ اﻟﺼﻬﺎرة اﻟﺒﺮآﺎﻧﻴﺔ اﻟﺘﻲ ﻳﻄﻠﻖ ﻋﻠﻴﻬﺎ اﺳﻢ اﻟﺤﻤﻢ ﺣﺎﻟﻤﺎ ﺗﺼﻞ إﻟﻰ ﺳﻄﺢ اﻷرض ،وﻏﺎﻟﺒًﺎ ﻣﺎ ﻳﺤﺪث ذﻟﻚ ﺧﻼل ﺑﻀﻊ دﻗﺎﺋﻖ أو
ﺛﻮان .وﻣﻊ ذﻟﻚ ،وﻓﻲ ﺑﻌﺾ اﻟﺤﺎﻻت اﻟﺸﺒﻴﻬﺔ ﺑﺘﻠﻚ اﻟﻈﺎهﺮة ﻓﻲ اﻟﺼﻮرة ،ﺗﺮﺗﻔﻊ اﻟﺼﻬﺎرة ﺧﻼل اﻟﺼﻬﺎرة اﻟﺒﺎردة اﻟﻘﺪﻳﻤﺔ ﻗﺮﻳﺒًﺎ ﺟﺪًا ﻣﻦ اﻟﺴﻄﺢ،
وأﺛﻨﺎء ارﺗﻔﺎﻋﻬﺎ ،ﻓﺈﻧﻬﺎ ﺗﻜﺴﺮ اﻟﺼﺨﻮر اﻷﻗﺪم ﺛﻢ ﺗﺒﺮد ﺑﺴﺮﻋﺔ ﺷﺪﻳﺪة ،وﻋﻨﺪﻣﺎ ﻳﺤﺪث ذﻟﻚ وﺗﺒﺮد اﻟﺼﻬﺎرة اﻟﺒﺮآﺎﻧﻴﺔ داﺧﻞ اﻟﺘﻜﺴﺮات ﻳﻄﻠﻖ ﻋﻠﻰ
اﻟﻈﺎهﺮة اﻟﻨﺎﺗﺠﺔ اﺳﻢ )ﻗﺎﻃﻊ( .إن اﻷﻣﺮ اﻟﻤﺜﻴﺮ ﻟﻼهﺘﻤﺎم ﺑﺸﺄن هﺬا اﻟﻤﻮﻗﻊ هﻮ أﻧﻚ ﺗﺮى اﻟﻘﺎﻃﻊ ﻣﺘﻔﺮﻋﺎ أﺷﺒﻪ ﺑﺎﻟﺸﺠﺮة ،وﻟﻜﻦ ﻣﻦ اﻟﻤﻌﺘﺎد أن ﻳﻜﻮن
اﻟﻘﺎﻃﻊ ﻣﺠﺮد آﺴﺮ ﻃﻮﻳﻞ ﻣﻨﻔﺮد .أﻣﺎ اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ ﻓﺈﻧﻬﺎ ﺗﻈﻬﺮ ﻋﻴﻨﺔ ﻣﻘﺮﺑﺔ ﻣﻦ اﻟﺒﺎزﻟﺖ ،وﺗﺒﺪو اﻟﻌﻴﻨﺔ ﻣﺪورة اﻟﺸﻜﻞ ﻷﻧﻬﺎ ﺗﻜﻮﻧﺖ ﺗﺤﺖ ﺳﻄﺢ
اﻟﻤﺎء ،وﻋﻨﺪﻣﺎ ﺗﺘﻜﻮن اﻟﺤﻤﻢ اﻟﺒﺎزﻟﺘﻴﺔ ﺗﺤﺖ اﻟﻤﺎء ﻓﺈﻧﻬﺎ ﺗﺒﺮد ﻋﻠﻰ هﻴﺌﺔ أﺷﻜﺎل ﻣﺪورة ﻳﻄﻠﻖ ﻋﻠﻴﻬﺎ )اﻟﻮﺳﺎﺋﺪ(.

. ﺣﺘﺎ، ﺣﺪ ﺗﻤﺎس ﺻﺨﺮي ﻣﺤﺘﺮق:40 اﻟﺼﻮرة
 وهﻲ،اﻟﺼﺨﺮة اﻟﺒﺮﺗﻘﺎﻟﻴﺔ – اﻟﺨﻀﺮاء اﻟﻠﻮن اﻟﻈﺎهﺮة ﻋﻠﻰ اﻟﺠﺎﻧﺐ اﻷﻳﺴﺮ ﻣﻦ اﻟﺼﻮرة هﻲ ﺻﺨﺮة ﻧﺎرﻳﺔ ﺗﺴﻤﻰ اﻟﺒﻴﺮدوﺗﺎﻳﺖ
 وﻋﻠﻰ اﻟﺠﺎﻧﺐ اﻷﻳﻤﻦ. وﺗﻜﺘﺴﺐ ﻟﻮﻧﻬﺎ اﻟﻤﺨﻀﺮ ﻣﻦ ﻣﻌﺪن اﻷوﻟﻴﻔﻴﻦ،ﺻﺨﺮة ﺗﺘﻜﻮن ﻣﻦ ﺗﺼﻠﺐ اﻟﺼﻬﺎرة ﻓﻲ أﻋﻤﺎق اﻷرض
 وﻟﻘﺪ دﻓﻨﺖ هﺬﻩ اﻟﻄﺒﻘﺎت ﺑﻌﺪ أن ﺗﺮﺳﺒﺖ ﻋﻠﻴﻬﺎ ﻃﺒﻘﺎت أﺧﺮى ﺣﺘﻰ وﺻﻠﺖ إﻟﻰ.هﻨﺎﻟﻚ ﻃﺒﻘﺎت رﺳﻮﺑﻴﺔ ﺗﻜﻮﻧﺖ ﻋﻠﻰ ﻗﺎع اﻟﺒﺤﺮ
أﻋﻤﺎق داﺧﻞ اﻷرض ﺣﻴﺚ ﻃﺒﺨﺘﻬﺎ اﻟﺤﺮارة واﻟﻀﻐﻮط اﻟﻌﺎﻟﻴﺔ ﻣﺤﻮﻟﺔ إﻳﺎهﺎ اﻟﻰ ﺻﺨﻮر ﺻﻠﺒﺔ )ﻧﻄﻠﻖ ﻋﻠﻰ ذﻟﻚ ﻓﻲ
 ﺗﻜﺴﺮت هﺬﻩ اﻟﺼﺨﻮر اﻟﺮﺳﻮﺑﻴﺔ وارﺗﻔﻌﺖ اﻟﺼﻬﺎرة اﻟﺘﻲ آﻮﻧﺖ اﻟﺒﻴﺮﻳﺪوﺗﺎﻳﺖ ﻋﻠﻰ اﻣﺘﺪاد، وﺑﻌﺪﺋﺬ،(اﻟﺠﻴﻮﻟﻮﺟﻴﺎ اﺳﻢ اﻟﺘﺼﻠﺐ
 إذ ﺗﺒﺪو اﻟﻤﻨﻄﻘﺔ اﻟﺘﻲ ﻣﺴﺘﻬﺎ، وأﺛﻨﺎء ارﺗﻔﺎﻋﻬﺎ "ﻃﺒﺨﺖ" اﻟﺼﻬﺎرة اﻟﺼﺨﻮر اﻟﺘﻲ ﻣﺴﺘﻬﺎ أآﺜﺮ ﻣﻦ ذي ﻗﺒﻞ.ﺗﻠﻚ اﻟﻜﺴﻮر
 وﻳﻄﻠﻖ ﻋﻠﻰ هﺬا اﻟﺨﻂ اﺳﻢ " ﺣﺪ ﺗﻤﺎس ﻣﻄﺒﻮخ" وهﻮ،اﻟﺼﻬﺎرة اﻟﺒﺮآﺎﻧﻴﺔ ﻋﻠﻰ هﻴﺌﺔ ﺧﻂ ﻣﺤﻤﺮ ﻋﻤﻴﻖ ﻓﻲ وﺳﻂ اﻟﺼﻮرة
.اﻵن ﺻﺨﺮة ﻣﺘﺤﻮﻟﺔ
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.
اﻟﺼﻮرة  :39ﻗﺎﻃﻊ اﻟﺠﺎﺑﺮو ﻓﻲ اﻟﺒﻴﺮدوﺗﺎﻳﺖ ،ﺣﺘﺎ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ ،ﻗﺎﻃﻊ ﺳﻴﻠﻴﻜﻲ ﻓﻲ اﻟﺠﺎﺑﺮو ،ﺣﺘﺎ(
ﺗﻤﺜﻞ هﺬﻩ اﻟﺼﻮرة ﻣﺜﺎﻻن ﺁﺧﺮان ﻋﻠﻰ اﻟﻘﻮاﻃﻊ ،وﻟﻜﻦ ﻓﻲ اﻟﺤﺎﻟﺔ اﻟﻈﺎهﺮة ﻓﻲ اﻟﺼﻮرة اﻷآﺒﺮ ،ﻳﺘﻜﻮن اﻟﻘﺎﻃﻊ ﻣﻦ ﺻﻬﺎرة
ﻣﻦ اﻟﺠﺎﺑﺮو ﺗﻘﻄﻊ ﺧﻼل اﻟﺒﻴﺮدوﺗﺎﻳﺖ  ،وﻣﻦ اﻟﻤﺤﺘﻤﻞ أن ﻳﻜﻮن هﺬا اﻟﻘﺎﻃﻊ ﻗﺪ ﺗﻜﻮن ﻓﻲ أﻋﻤﺎق ﺳﺤﻴﻘﺔ ﺷﺪﻳﺪة اﻟﺤﺮارة داﺧﻞ
اﻷرض أآﺜﺮ ﻣﻦ ذﻟﻚ اﻟﻈﺎهﺮ ﻓﻲ اﻟﺼﻮرة  ،41ﻟﺬﻟﻚ ﻓﺈﻧﻪ ﻗﺪ ﺑﺮد ﺑﺒﻂء أآﺜﺮ ،وﻧﻤﺖ اﻟﺒﻠﻮرات ﻓﻴﻪ إﻟﻰ ﺣﺠﻮم أآﺒﺮ،
ﻻ ﻣﻦ اﻟﺒﺎزﻟﺖ .وﻓﻲ اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ ،ﻳﻤﺜﻞ اﻟﻌﺮق اﻟﻔﺎﺗﺢ اﻟﻠﻮن اﻟﻤﺒﻘﻊ ﺑﺎﻟﻠﻮن اﻷﺳﻮد ﻗﺎﻃﻌًﺎ
وأﺻﺒﺢ ﺗﺒﻌﺎ ﻟﺬﻟﻚ ﺟﺎﺑﺮو ﺑﺪ ً
ﺻﻐﻴﺮًا ﺗﻜﻮن ﻣﻦ ﺻﻬﺎرة ذات ﻣﺤﺘﻮى ﺳﻠﻴﻜﻲ ﻣﺮﺗﻔﻊ .وﻋﻨﺪﻣﺎ ﺗﺒﺮد اﻟﺼﻬﺎرة ،ﻓﺈن ﺗﺮآﻴﺰ اﻟﺴﻠﻴﻜﺎ ﻓﻲ اﻟﺠﺰء اﻟﺴﺎﺋﻞ ﺳﻮف
ﻳﺰﻳﺪ ﺑﻴﻨﻤﺎ ﺗﺘﺒﻠﻮر اﻟﻌﻨﺎﺻﺮ اﻷﺧﺮى إﻟﻰ ﻣﻌﺎدن .وﻣﻦ اﻟﻤﻌﺘﺎد أن ﺗﻜﻮن اﻟﺼﻬﺎرة اﻟﻘﻠﻴﻠﺔ اﻟﻤﺘﺒﻘﻴﺔ اﻟﺘﻲ ﻟﻢ ﺗﺒﺮد ﺑﻌﺪ ﻏﻨﻴﺔ
ﺑﺎﻟﺴﻠﻴﻜﺎ ،وﻋﻨﺪﻣﺎ ﺗﺒﺮد ﻓﻲ اﻟﻨﻬﺎﻳﺔ ،ﻓﺄﻧﻬﺎ ﺗﻜﻮن ﻗﻮاﻃﻊ ﺻﻐﻴﺮة ذات أﻟﻮان ﻓﺎﺗﺤﺔ ﺗﻘﻄﻊ اﻟﺼﺨﻮر اﻷﻗﺪم.

اﻟﻘﺴﻢ اﻟﺨﺎﻣﺲ :اﻟﺼﺨﻮر اﻟﻨﺎرﻳﺔ

Sedimentary Rocks and Processes

اﻟﺼﻮرة  :38اﻟﻜﺜﺒﺎن اﻟﺮﻣﻠﻴﺔ واﻟﺘﻤﻮﺟﺎت )ﻋﻼﻣﺎت اﻟﻨﻴﻢ( ،اﻟﻌﻴﻦ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ  :1آﺜﺒﺎن آﺒﻴﺮ ،اﻟﻴﺤﺮ ،اﻟﺼﻮرة
اﻟﺪاﺧﻠﻴﺔ  :2آﺜﺒﺎن ﺗﺬروﻩ اﻟﺮﻳﺎح ،ﻃﺮﻳﻖ ﺷﻌﺒﻴﺔ اﻟﺸﻮﻳﺐ – ﺣﺘﺎ(
ﺗﻤﺜﻞ اﻟﻜﺜﺒﺎن اﻟﺮﻣﻠﻴﺔ ﻣﻨﻈﺮًا ﻣﺄﻟﻮﻓًﺎ وﺧﻼﺑًﺎ ﻓﻲ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة ،وﻳﺘﻜﻮن اﻟﺮﻣﻞ ﻓﻲ اﻟﻜﺜﺒﺎن اﻟﺮﻣﻠﻴﺔ اﻟﻈﺎهﺮة
ﻓﻲ هﺬﻩ اﻟﺼﺨﻮر ﻣﻦ ﺣﺒﻴﺒﺎت اﻟﻜﻮارﺗﺰ )اﻟﻤﺮو( ﻣﻊ اﻟﻘﻠﻴﻞ ﻣﻦ اﻟﺼﺒﻐﺎت اﻟﻨﺎﺗﺠﺔ ﻣﻦ أآﺴﻴﺪ اﻟﺤﺪﻳﺪ )اﻟﺼﺪأ( .وﺗﺘﻜﻮن
اﻟﺘﻤﻮﺟﺎت أو ﻋﻼﻣﺎت اﻟﻨﻴﻢ ﻣﻦ اﻻﺣﺘﻜﺎك ﺑﻴﻦ اﻟﺮﻣﻞ واﻟﻬﻮاء ﻋﻨﺪﻣﺎ ﺗﻬﺐ اﻟﺮﻳﺢ ﻋﻠﻰ اﻟﺴﻄﻮح ،وﻋﻨﺪﻣﺎ ﺗﻨﻈﺮ إﻟﻰ آﺜﻴﺐ
ﻼ ﻣﻦ اﻟﺠﺎﻧﺐ اﻟﻤﻮاﺟﻪ ﻟﻠﺮﻳﺢ،
رﻣﻠﻲ ﻓﺈن ﺑﻤﻘﺪورك ﺗﺤﺪﻳﺪ اﺗﺠﺎﻩ اﻟﺮﻳﺢ ذﻟﻚ ﻷن اﻟﻮﺟﻪ اﻟﻤﻌﺎآﺲ ﻟﻠﺮﻳﺢ ﻳﻜﻮن داﺋﻤًﺎ أﺷﺪ ﻣﻴ ً
وهﺬا اﻷﻣﺮ واﺿﺢ ﺗﻤﺎﻣًﺎ ﻓﻲ اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ اﻟﻌﻠﻴﺎ.

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 (rust!). 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

 اﻟﻌﻴﻦ، اﻟﻐﺮوب:37 اﻟﺼﻮرة
ﻟﻤﺎذا ﺗﻮﺿﻊ ﺻﻮرة ﻟﻐﺮوب اﻟﺸﻤﺲ ﻓﻲ آﺘﺎب ﺟﻴﻮﻟﻮﺟﻲ؟ ذﻟﻚ ﻷن اﻟﻐﺮوب اﻟﺨﻼب ﻓﻲ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة هﻮ
 ﻓﺤﺒﻴﺒﺎت اﻟﻐﺒﺎر دﻗﻴﻘﺔ اﻟﺤﺠﻢ ﻗﺪ ﺗﻌﺮﺿﺖ ﻟﻠﺘﻌﺮﻳﺔ ﻣﻦ ﺳﻄﺢ اﻷرض وﻧﻘﻠﺖ ﺑﻮاﺳﻄﺔ اﻟﺮﻳﺎح،ﻧﺘﻴﺠﺔ ﻟﻠﻌﻤﻠﻴﺎت اﻟﺠﻴﻮﻟﻮﺟﻴﺔ
 وﻳﺴﺎﻋﺪ هﺬا اﻟﺘﻌﻠﻖ ﻋﻠﻰ اﻧﻜﺴﺎر أﺷﻌﺔ اﻟﺸﻤﺲ ﻣﺴﺒﺒﺎ اﻷﻟﻮان اﻟﺤﻤﺮاء واﻟﺒﺮﺗﻘﺎﻟﻴﺔ واﻟﺼﻔﺮاء اﻟﺘﻲ ﺗﻤﻴﺰ،وﻋﻠﻘﺖ ﻓﻲ اﻟﺠﻮ
.أوﻗﺎت اﻟﻐﺮوب ﻓﻲ اﻹﻣﺎرات

، ﺟﺎﻣﻊ اﻟﻤﻐﻔﻮر ﻟﻪ اﻟﺸﻴﺦ زاﻳﺪ ﺑﻦ ﺳﻠﻄﺎن ﺁل ﻧﻬﻴﺎن: ﻃﺮﻳﻖ اﻟﻌﻴﻦ – دﺑﻲ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ، ﻋﺎﺻﻔﺔ رﻣﻠﻴﺔ:36 اﻟﺼﻮرة
(أﺑﻮﻇﺒﻲ
 وﻳﻄﻠﻖ ﻋﻠﻰ اﻟﻐﺒﺎر دﻗﻴﻖ،ﻳﻤﻜﻦ ﻟﺘﺰاوج اﻟﺮﻳﺎح ﻣﻊ اﻟﻐﺒﺎر أن ﻳﻨﺘﺞ ﺿﺒﺎﺑﺎ ﻳﺠﻌﻞ اﻟﺴﻴﺎﻗﺔ )واﻟﺘﻨﻔﺲ أﻳﻀﺎ( أﻣﻮرًا ﺻﻌﺒﺔ
 وﻳﻤﻜﻦ ﻟﻠﻬﺒﺎء أن ﻳﻘﻄﻊ ﺁﻻف،(اﻟﺤﺒﻴﺒﺎت اﻟﺬي ﻏﺎﻟﺒًﺎ ﻣﺎ ﻳﻜﻨﺴﻪ اﻟﻨﺎس ﻣﻦ ﺳﻘﻮف ﺳﻴﺎراﺗﻬﻢ ) أو ﻣﻦ ﺳﺠﺎدهﻢ( اﺳﻢ )اﻟﻬﺒﺎء
. وﻋﻨﺪﻣﺎ ﻳﻬﺒﻂ وﻳﺘﺮﺳﺐ ﻓﺈﻧﻪ ﻳﻤﻜﻦ أن ﻳﻜﻮن ﺗﺮﺑﺔ زراﻋﻴﺔ ﺧﺼﺒﺔ،اﻟﻜﻴﻠﻮﻣﺘﺮات

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 (CaCO3).
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.
 ﺟﺒﻞ ﺣﻔﻴﺖ، ﻃﺒﻘﺎت ﻣﻦ اﻟﺤﺠﺮ اﻟﺠﻴﺮي واﻟﺪوﻟﻮﻣﺎﻳﺖ:35 اﻟﺼﻮرة
ﻳﺘﻜﻮن اﻟﺤﺠﺮ اﻟﺠﻴﺮي اﻟﺬي ﻳﻈﻬﺮ ﻋﻠﻰ هﻴﺌﺔ ﻃﺒﻘﺎت ﻓﺎﺗﺤﺔ اﻟﻠﻮن ﻓﻲ اﻟﺼﻮرة ﻣﻦ أﺣﺎﻓﻴﺮ )ﻣﺴﺘﺤﺎﺛﺎت( ﻣﺠﻬﺮﻳﺔ ﻣﻦ اﻟﻨﺒﺎﺗﺎت
 وﻣﻦ اﻟﻤﺤﺘﻤﻞ أن ﺗﺘﺤﻮل أﻧﻮاع اﻟﻄﻴﻦ واﻟﺮﻣﺎل اﻟﺠﻴﺮﻳﺔ اﻟﻤﻮﺟﻮدة ﻋﻠﻰ اﻣﺘﺪاد ﺳﻮاﺣﻞ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ.واﻟﺤﻴﻮاﻧﺎت
 واﻟﻤﻌﺪن، ﻳﺘﻜﻮن اﻟﺤﺠﺮ اﻟﺠﻴﺮي ﻣﻦ ﺗﺮاﺑﻂ اﻟﻜﺎﻟﺴﻴﻮم واﻟﻜﺎرﺑﻮن واﻷوآﺴﺠﻴﻦ.اﻟﻤﺘﺤﺪة إﻟﻰ أﺣﺠﺎر ﺟﻴﺮﻳﺔ ﻓﻲ ﻳﻮم ﻣﻦ اﻷﻳﺎم
 ﻓﺈﻧﻪ ﻳﺸﺒﻪ، اﻟﺬي ﻳﻈﻬﺮ ﻋﻠﻰ هﻴﺌﺔ ﻃﺒﻘﺎت ﻏﺎﻣﻘﺔ اﻟﻠﻮن، أﻣﺎ اﻟﺪوﻟﻮﻣﺎﻳﺖ،CaCo3 اﻟﺴﺎﺋﺪ ﻓﻲ اﻟﺤﺠﺮ اﻟﺠﻴﺮي هﻮ اﻟﻜﺎﻟﺴﺎﻳﺖ
 وهﻨﺎﻟﻚ.اﻟﺤﺠﺮ اﻟﺠﻴﺮي آﺜﻴﺮًا ﻣﺎ ﻋﺪا أﻧﻪ ﻳﺤﺘﻮي ﻋﻠﻰ آﻤﻴﺎت آﺒﻴﺮة ﻣﻦ اﻟﻤﺠﻨﻴﺴﻴﻮم وهﻮ اﻟﺴﺒﺐ اﻟﺬي ﻳﺠﻌﻠﻪ ﻏﺎﻣﻖ اﻟﻠﻮن
 إﻻ أﻧﻪ ﻻ ﺗﻮﺟﺪ ﺑﻴﺌﺎت، ﻓﻔﻲ ﺣﻴﻦ أﻧﻨﺎ ﻧﻌﺮف ﺟﻴﺪًا آﻴﻒ ﻳﺘﻜﻮن اﻟﺤﺠﺮ اﻟﺠﻴﺮي،ﺑﻌﺾ اﻻﺧﺘﻼﻓﺎت اﻟﻤﺘﻌﻠﻘﺔ ﺑﺎﻟﺪوﻟﻮﻣﺎﻳﺖ
.ﺣﺪﻳﺜﺔ واﺿﺤﺔ ﻳﺘﻜﻮن ﻓﻴﻬﺎ اﻟﺪوﻟﻮﻣﺎﻳﺖ ﻋﻠﻰ ﺷﻜﻞ ﻃﺒﻘﺎت آﺒﻴﺮة وﺳﻤﻴﻜﺔ آﺘﻠﻚ اﻟﻈﺎهﺮة ﻓﻲ اﻟﺼﻮرة

( ﺟﺒﻞ ﺣﻔﻴﺖ، ﺧﻮرﻓﻜﺎن )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ رأس ﻣﺮﺟﺎﻧﻲ أﺣﻔﻮري، رؤوس ﻣﺮﺟﺎﻧﻴﺔ:34 اﻟﺼﻮرة
 وهﻮ ﻳﺘﻜﻮن ﻋﻨﺪﻣﺎ ﺗﺒﻨﻲ آﺎﺋﻨﺎت ﺻﻐﻴﺮة ﺗﺴﻤﻰ اﻟﺒﻮﻟﺒﺎت هﻴﺎآﻞ آﻲ، وﻓﻲ اﻟﺤﻘﻴﻘﺔ إﻧﻪ ﺻﺨﺮة رﺳﻮﺑﻴﺔ،اﻟﻤﺮﺟﺎن ﺻﺨﺮة
 ﺗﻜﻮن هﺬﻩ اﻟﻜﺎﺋﻨﺎت ﻣﺴﺘﻌﻤﺮات هﺎﺋﻠﺔ ﺗﺴﻤﻰ ﺑﺎﻟﺸﻌﺎب وﺗﻤﺜﻞ ﻣﺄوى ﻷآﺜﺮ اﻷﻧﻈﻤﺔ، وﻓﻲ اﻟﻤﺤﻴﻄﺎت اﻟﺤﺎﻟﻴﺔ.ﺗﺤﻤﻲ ﻧﻔﺴﻬﺎ
 وﻟﻘﺪ وﺟﺪت اﻟﻤﺮﺟﺎﻧﻴﺎت ﻋﻠﻰ ﺳﻄﺢ اﻷرض ﻣﻨﺬ ﻣﻼﻳﻴﻦ اﻟﺴﻨﻴﻦ آﻤﺎ هﻮ واﺿﺢ ﻣﻦ.اﻹﺣﻴﺎﺋﻴﺔ ﺗﻨﻮﻋًﺎ ﻋﻠﻰ ﺳﻄﺢ اﻷرض
.اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ ﻟﺮأس ﻣﺮﺟﺎﻧﻲ أﺣﻔﻮري ﻣﻦ ﺟﺒﻞ ﺣﻔﻴﺖ ﻗﺮب ﻣﺪﻳﻨﺔ اﻟﻌﻴﻦ

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 Earth. 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.

 ﺟﺒﻞ ﺣﻔﻴﺖ، اﻟﻤﺮﺟﺎن:33 اﻟﺼﻮرة
هﺬﻩ أﺣﻔﻮرة آﺒﻴﺮة ﻟﻤﺴﺘﻌﻤﺮة ﻣﺮﺟﺎن آﺎﻧﺖ ﺟﺰءًا ﻣﻦ ﺷﻌﺎب آﺒﻴﺮة أﺻﺒﺤﺖ اﻵن ﺿﻤﻦ اﻟﺤﺠﺮ اﻟﺠﻴﺮي اﻟﺬي ﻳﻜﻮّن ﺟﺒﻞ
 ﺷﺒﻴﻬﺔ، ﻗﺪ ﺗﻜﻮﻧﺖ ﻓﻲ ﺑﻴﺌﺔ ﺑﺤﺮﻳﺔ ﺿﺤﻠﺔ، وهﻲ ﺗﺪل ﻋﻠﻰ أن اﻟﺼﺨﻮر ﻓﻲ هﺬا اﻟﺠﺰء ﻣﻦ ﺟﺒﻞ ﺣﻔﻴﺖ ﻋﻠﻰ اﻷﻗﻞ،ﺣﻔﻴﺖ
.ﺟﺪًا ﺑﺎﻟﺒﻴﺌﺔ اﻟﺘﻲ ﺗﻮﺟﺪ اﻵن ﻋﻨﺪ ﺷﻮاﻃﺊ دوﻟﺔ اﻻﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة

 اﻟﻌﻴﻦ، اﻟﺠﺤﻮر:32 اﻟﺼﻮرة
 ذﻟﻚ ﻷﻧﻬﺎ ﻻ ﺗﻤﺜﻞ أﺟﺰاء ﻣﻦ ﺣﻴﻮان،"ﻳﻄﻠﻖ ﻋﻠﻰ اﻟﻤﻈﺎهﺮ اﻟﺸﺒﻴﻬﺔ ﺑﺎﻷﻏﺼﺎن اﻟﻈﺎهﺮة ﻓﻲ اﻟﺼﻮرة اﺳﻢ "اﻷﺣﺎﻓﻴﺮ اﻷﺛﺮﻳﺔ
 وإذا ﻣﺎ ذهﺒﺖ إﻟﻰ اﻟﺸﺎﻃﺊ ﻳﻮﻣﺎ ﻓﺈﻧﻚ ﺳﻮف ﺗﺮى اﻟﻌﺪﻳﺪ ﻣﻦ. إﻧﻬﺎ ﺟﺤﻮر،  ﺑﻞ " ﺁﺛﺎر" ﻟﺤﻴﻮان ﻗﺪﻳﻢ،أو ﻧﺒﺎت ﺣﻘﻴﻘﻴﻴﻦ
 واﻷﻣﺮ ﺻﺤﻴﺢ إذا ﻣﺎ ﺳﺒﺤﺖ أو ﻏﻄﺴﺖ،اﻟﺜﻘﻮب اﻟﺼﻐﻴﺮة ﻓﻲ اﻟﺮﻣﺎل ﺑﻨﺘﻬﺎ ﺳﺮﻃﺎﻧﺎت اﻟﺒﺤﺮ أو اﻟﺼﺪﻓﻴﺎت أو اﻟﺪﻳﺪان
25  وﻟﻜﻨﻬﺎ ﺑﻨﻴﺖ ﻣﻦ ﻗﺒﻞ آﺎﺋﻨﺎت ﺣﻴﺔ ﻗﺒﻞ، وﺗﻤﺜﻞ اﻷﺣﺎﻓﻴﺮ اﻷﺛﺎرﻳﺔ اﻟﻈﺎهﺮة ﻓﻲ اﻟﺼﻮرة اﻟﺸﻲء ﻧﻔﺴﻪ.وﺗﻔﺤﺼﺖ ﻗﺎع اﻟﺒﺤﺮ
.ﻣﻠﻴﻮن ﺳﻨﺔ

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 Hafit.
اﻟﺼﻮرة  :31إذاﺑﺔ اﻟﺤﺠﺮ اﻟﺠﻴﺮي ،ﺟﺒﻞ ﺣﻔﻴﺖ
ﻳﺬوب اﻟﺤﺠﺮ اﻟﺠﻴﺮي ،ﺑﺎﻋﺘﺒﺎرﻩ ﻣﺘﻜﻮﻧًﺎ ﻣﻦ آﺮﺑﻮﻧﺎت اﻟﻜﺎﻟﺴﻴﻮم ﺑﺴﻬﻮﻟﺔ ﺑﻮاﺳﻄﺔ اﻟﺤﻤﺾ ،وهﺬا أﺣﺪ اﻷﺳﺒﺎب اﻟﺘﻲ ﺗﺠﻌﻞ
اﻟﻤﻄﺮ اﻟﺤﻤﻀﻲ ﺳﺒﺒًﺎ ﻟﻠﻜﺜﻴﺮ ﻣﻦ اﻟﺪﻣﺎر اﻟﺬي ﻳﻠﺤﻖ ﺑﺎﻟﻨﺼﺐ اﻟﻤﺼﻨﻮﻋﺔ ﻣﻦ اﻟﺤﺠﺮ اﻟﺠﻴﺮي أو اﻟﺮﺧﺎم )اﻟﺤﺠﺮ اﻟﺠﻴﺮي
اﻟﻤﺘﺤﻮل( .ﻟﻘﺪ ﺗﻌﺮض اﻟﺤﺠﺮ اﻟﺠﻴﺮي اﻟﻈﺎهﺮ ﻓﻲ اﻟﺼﻮرة ﻟﻼذاﺑﺔ ﺑﻔﻌﻞ اﻟﻤﻄﺮ وﻟﻜﻦ ﻟﻴﺲ ﺧﻼل اﻟﻔﺘﺮة اﻟﺤﺎﻟﻴﺔ ،ﺑﻞ أن ذﻟﻚ
هﻮ أﺣﺪ اﻷدﻟﺔ ﻋﻠﻰ أن ﻣﻨﺎخ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة آﺎن أآﺜﺮ رﻃﻮﺑﺔ ﻓﻲ اﻟﻤﺎﺿﻲ .ﻳﻜﻮن اﻟﻤﺎء اﻟﻄﺒﻴﻌﻲ ،وﻟﻴﺲ
اﻟﻤﻄﺮ اﻟﺤﻤﻀﻲ وﺣﺪﻩ ﺣﺎﻣﻀًﺎ ﺑﻌﺾ اﻟﺸﻲء ،وﺑﻤﺮور اﻟﺰﻣﻦ ﻓﺈﻧﻪ ﺳﻮف ﻳﺬﻳﺐ اﻟﺼﺨﻮر .وﺗﻤﺜﻞ اﻟﺼﺨﺮة اﻟﻈﺎهﺮة ﻓﻲ
اﻟﺼﻮرة زﻣﻨًﺎ ﻳﻌﻮد اﻟﻰ ﺁﻻف اﻟﺴﻨﻴﻦ ﻋﻨﺪﻣﺎ آﺎﻧﺖ ﺗﺘﻮاﺟﺪ آﻤﻴﺎت آﺒﻴﺮة ﻣﻦ اﻟﻤﻴﺎﻩ ﻣﻤﺎ أدى إﻟﻰ إذاﺑﺔ اﻟﺤﺠﺮ اﻟﺠﻴﺮي ﻟﺠﺒﻞ
ﺣﻔﻴﺖ.

 ﺟﻨﻮب ﻏﺮب أﺑﻮﻇﺒﻲ، ﺗﺸﻘﻘﺎت ﻃﻴﻨﻴﺔ ﻋﻤﻼﻗﺔ:30 اﻟﺼﻮرة
ﺗﺘﻜﻮن هﺬﻩ اﻟﺘﺸﻘﻘﺎت اﻟﻄﻴﻨﻴﺔ اﻟﻜﺒﻴﺮة اﻟﻤﺒﻄﻨﺔ ﺑﺎﻟﻤﻠﺢ ﺑﺴﺒﺐ ﺗﺒﺨﺮ اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ ﻓﻲ اﻟﻔﺮاﻏﺎت اﻟﻤﺘﻜﺸﻔﺔ ﺑﻴﻦ ﺳﻄﻮح اﻟﻄﻴﻦ
 ﺗﻜﻮن اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ ﻗﺮﻳﺒﺔ ﻣﻦ اﻟﺴﻄﺢ ﻓﻲ هﺬﻩ. ﻓﺈﻧﻪ ﻳﺘﺮك ﺧﻠﻔﻪ آﺘﻠﺔ ﻧﺎﻣﻴﺔ ﻣﻦ اﻟﻤﻠﺢ اﻟﻤﺘﺮﺳﺐ، ﻓﻌﻨﺪﻣﺎ ﻳﺘﺒﺨﺮ اﻟﻤﺎء،اﻟﺠﺎﻓﺔ
 ﺗﻜﻮن اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ، ﻓﺒﺴﺒﺐ ﻗﺮﺑﻬﺎ ﻣﻦ اﻟﻤﻴﺎﻩ وﻧﺴﺒﺔ اﻟﺘﺒﺨﺮ اﻟﻌﺎﻟﻴﺔ ﻓﻴﻬﺎ،ً وهﺬا ﻣﺎ ﻳﺠﻌﻞ اﻟﻤﻨﻄﻘﺔ ﻣﻨﺒﺴﻄﺔ ﺗﻤﺎﻣﺎ،اﻟﻤﻨﻄﻘﺔ
 وﻋﻨﺪﻣﺎ،ً وﻟﻜﻨﻪ ﻋﻨﺪﻣﺎ ﻳﺠﻒ ﻓﺈﻧﻪ ﻳﻨﻜﻤﺶ أﻳﻀﺎ، وﻋﻨﺪﻣﺎ ﻳﺠﻒ اﻟﻄﻴﻦ ﻓﺈﻧﻪ ﻳﻜﻮن "ﻗﺒﻌﺔ" ﻋﻠﻰ اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ،ًﻣﺎﻟﺤﺔ ﺟﺪا
 ﻳﺘﺠﺎوز ﻗﻄﺮ. وﻟﺴﻮف ﻳﺴﻤﺢ هﺬا ﻟﺒﻌﺾ اﻟﺮﻃﻮﺑﺔ ﻓﻲ اﻷﺳﻔﻞ أن ﺗﻬﺮب وﻟﻠﻤﻠﺢ أن ﻳﺘﺴﺮب، ﺗﺘﻜﻮن اﻟﺘﺸﻘﻘﺎت،ﻳﺘﻘﻠﺺ اﻟﻄﻴﻦ
 وﻟﻘﺪ ﺟﺎء اﻟﻌﺪﻳﺪ. وﺗﻤﺜﻞ هﺬﻩ اﻟﺘﺸﻘﻘﺎت اﻟﻄﻴﻨﻴﺔ اﻟﻜﺒﻴﺮة ﻇﺎهﺮة ﻓﺮﻳﺪة.أآﺒﺮ اﻟﺘﺸﻘﻘﺎت اﻟﻄﻴﻨﻴﺔ ﻓﻲ هﺬﻩ اﻟﺼﻮرة اﻟﻤﺘﺮ اﻟﻮاﺣﺪ
.ﻣﻦ اﻟﺠﻴﻮﻟﻮﺟﻴﻴﻦ ﻣﻦ ﻣﺨﺘﻠﻒ أﻧﺤﺎء اﻟﻌﺎﻟﻢ إﻟﻰ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة ﻟﺘﻔﺤﺼﻬﺎ ودراﺳﺘﻬﺎ
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.

( ﺟﻨﻮب ﻏﺮب أﺑﻮﻇﺒﻲ، ﺗﺸﻘﻘﺎت ﻃﻴﻨﻴﺔ أﺣﻔﻮرﻳﺔ: ﺟﺒﻞ ﺣﻔﻴﺖ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ، ﺗﺸﻘﻘﺎت ﻃﻴﻨﻴﺔ:29 اﻟﺼﻮرة
. وﺗﻨﺸﺄ اﻟﺘﺸﻘﻘﺎت ﻋﻨﺪﻣﺎ ﻳﺠﻒ اﻟﻄﻴﻦ وﻳﻨﻜﻤﺶ،ﺗﻜﻮﻧﺖ هﺬﻩ اﻟﺘﺸﻘﻘﺎت اﻟﻄﻴﻨﻴﺔ اﻟﺤﺪﻳﺜﺔ ﺑﻌﺪ ﺳﻘﻮط اﻟﻤﻄﺮ ﻗﺮب ﺟﺒﻞ ﺣﻔﻴﺖ
 ﺗﺤﻮل اﻟﻄﻴﻦ إﻟﻰ ﺣﻔﺮة.وﻓﻲ اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ ﺗﻈﻬﺮ ﺗﺸﻘﻘﺎت ﻃﻴﻨﻴﺔ "أﺣﻔﻮرﻳﺔ" ﺗﻜﻮﻧﺖ ﻓﻲ اﻟﻤﺎﺿﻲ ﺛﻢ دﻓﻨﺖ ﺑﻌﺪ ذﻟﻚ
 إن ذﻟﻚ ﻳﺨﺒﺮﻧﺎ ﺑﺄﻧﻪ ﺧﻼل اﻟﻮﻗﺖ اﻟﺬي ﺗﻜﻮﻧﺖ ﻓﻴﻪ هﺬﻩ اﻟﺘﺸﻘﻘﺎت اﻟﻄﻴﻨﻴﺔ اﻷﺣﻔﻮرﻳﺔ آﺎن اﻟﻤﻨﺎخ،وﺣﻔﻈﺖ ﺣﺪود اﻟﺘﺸﻘﻘﺎت
.ﻣﺸﺎﺑﻬًﺎ ﺟﺪًا ﻟﻤﺎ هﻮ ﻋﻠﻴﻪ اﻵن

 اﻟﻤﺼﻔﺢ،  ﺑﻠﻮرات اﻟﺠﺒﺲ ﻧﺎﻣﻴﺔ ﻓﻲ ﺗﺮﺳﺒﺎت اﻟﺴﺒﺎخ:28 اﻟﺼﻮرة
 وﻳﻌ ّﺪ اﻟﻤﻠﺢ ﻣﻦ. ﺗﺘﻜﻮن اﻟﺒﻠﻮرات ﺑﻮاﺳﻄﺔ اﻟﺘﺮﺳﻴﺐ ﻣﻦ اﻟﻌﻨﺎﺻﺮ اﻟﻤﺘﺒﻘﻴﺔ ﻋﻨﺪﻣﺎ ﻳﺘﺤﻮل اﻟﻤﺎء اﻟﺴﺎﺋﻞ إﻟﻰ ﺑﺨﺎر،أﺛﻨﺎء اﻟﺘﺒﺨﺮ
 ﺗﺘﻜﻮن، وﻟﻜﻦ ﻓﻲ ﻣﻨﺎﻃﻖ اﻟﺘﺒﺨﺮ اﻟﻌﺎﻟﻲ واﻟﺴﻮاﺋﻞ اﻟﻤﺎﻟﺤﺔ،(27 أول اﻟﻌﻨﺎﺻﺮ اﻟﻤﺘﻜﻮﻧﺔ وأآﺜﺮهﺎ ﺷﻴﻮﻋًﺎ )أﻧﻈﺮ اﻟﺼﻮرة
 اﻟﺸﺒﻴﻬﺔ ﺑﺎﻷﻗﺮاص هﻲ ﻣﻦ اﻟﺠﺒﺲ اﻟﺬي، ﻓﺈن آﻞ اﻟﺒﻠﻮرات اﻟﻤﺴﺘﻮﻳﺔ، وﻓﻲ هﺬﻩ اﻟﺼﻮرة.ﻣﻌﺎدن أﺧﺮى ﻣﺜﻞ اﻟﺠﺒﺲ أﻳﻀًﺎ
.ﻳﻨﻤﻮ داﺧﻞ اﻟﺘﺮﺑﺔ ﻋﻨﺪﻣﺎ ﺗﻔﻘﺪ اﻟﺘﺮﺑﺔ رﻃﻮﺑﺘﻬﺎ إﻟﻰ اﻟﺠﻮ

Image 16: Gypsum Crystals Growing in Sabhka Sediments, Musaffah
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.

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.

( ﺳﻴﺢ ﺷﻌﻴﺐ، ﺳﻴﺢ ﺷﻌﻴﺐ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ ﻧﺒﺎت ﻣﻐﻠﻒ ﺑﺎﻟﻤﻠﺢ، ﺑﻠﻮرات اﻟﻤﻠﺢ:27 اﻟﺼﻮرة
 ﻟﻘﺪ اﺣﺘﺠﺰ اﻟﻤﺎء ﺑﻌﺪ أن ﻓﺎض ﻣﻦ ﻣﻴﺎﻩ اﻟﻤﺤﻴﻂ.ﺗﺘﻜﻮن ﺑﻠﻮرات اﻟﻤﻠﺢ أو اﻟﻬﺎﻻﻳﺖ هﺬﻩ ﻓﻲ ﺑﺮآﺔ ﺻﻐﻴﺮة ﻗﺮب ﺟﺒﻞ ﻋﻠﻲ
 ﻳﻌﻘﺒﻬﺎ، وﻓﻲ آﻞ ﻣﺮة ﺗﻀﺎف ﻓﻴﻬﺎ آﻤﻴﺔ ﻣﻦ اﻟﻤﻴﺎﻩ إﻟﻰ اﻟﺒﺮآﺔ. وﻳﺆدي اﻟﺘﺒﺨﺮ اﻟﻰ زﻳﺎدة اﻟﻤﺤﺘﻮى اﻟﻤﻠﺤﻲ ﻟﻠﻤﻴﺎﻩ.اﻟﻤﺠﺎورة
 وﻳﺴﻤﺢ اﻟﻤﻨﺎخ اﻟﺠﺎف ﺑﺘﻜﻮن ﺑﻠﻮرات ﻣﻜﺘﻤﻠﺔ ﺗﺬوب ﻋﺎدة ﻓﻲ ﻇﺮوف، ﻳﺆدي ذﻟﻚ ﺑﺎﻟﻀﺮورة إﻟﻰ زﻳﺎدة ﺗﺮآﻴﺰ اﻟﻤﻠﺢ،ﺗﺒﺨﺮ
 وﻳﻤﻜﻦ ﻷﻧﺴﺠﺔ اﻟﻨﺒﺎﺗﺎت أن ﺗﺼﺒﺢ ﻣﺸﺒﻌﺔ ﺑﺎﻟﻤﺎء اﻟﻤﺎﻟﺢ وﻋﻨﺪﻣﺎ. وﻟﺴﻮف ﺗﺬوب هﺬﻩ أﻳﻀًﺎ ﻣﻊ زﺧﺎت اﻟﻤﻄﺮ اﻟﻘﺎدﻣﺔ،أﺧﺮى
.ﻳﺘﺒﺨﺮ اﻟﻤﺎء ﻣﻦ هﺬﻩ اﻷﻧﺴﺠﺔ ﻓﺈﻧﻪ ﻳﺮﺳﺐ اﻟﻤﻠﺢ اﻟﺬي ﻳﻐﻄﻲ اﻟﻨﺒﺎت ﺑﻐﻼف ﻣﻠﺤﻲ

اﻟﺼﻮرة :26ﻣﻘﻄﻊ ﻋﺮﺿﻲ ﻓﻲ ﻓﻮراﻣﻨﻔﻴﺮا اﻟﻨﻴﻮﻣﻼﻳﺖ ،ﺟﺒﻞ ﺣﻔﻴﺖ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ :ﻟﻘﻄﺔ ﻣﺴﺘﻮﻳﺔ ﻟﻠﻨﻴﻮﻣﻼﻳﺖ ،ﺟﺒﻞ
ﺣﻔﻴﺖ(
اﻟﻨﻴﻮﻣﻼﻳﺖ ﻧﻮع ﻣﻦ اﻟﻔﻮراﻣﻨﻔﻴﺮا وهﻲ ﺣﻴﻮاﻧﺎت ﺑﺤﺮﻳﺔ أﺣﺎدﻳﺔ اﻟﺨﻠﻴﺔ ،ﺗﺸﺒﻪ ﻋﻤﻠﺔ اﻟﺪرهﻢ اﻟﻤﻌﺪﻧﻴﺔ وﺗﻜﻮن ﻋﺎدة ﺻﻐﻴﺮة
اﻟﺤﺠﻢ .آﺎﻧﺖ اﻟﻨﻴﻮﻣﻼﻳﺖ اﻟﻘﺪﻳﻤﺔ ﺗﻨﻤﻮ إﻟﻰ ﺣﺠﻮم آﺒﻴﺮة ﺟﺪاً ،ﻟﻜﻦ ﺗﻠﻚ اﻟﻈﺎهﺮة ﻓﻲ اﻟﻤﻘﻄﻊ اﻟﻌﺮﺿﻲ ﻓﻲ هﺬﻩ اﻟﺼﻮرة هﻲ
ﻼ .ﻟﻘﺪ ﻋﺎﺷﺖ هﺬﻩ اﻷﺣﺎﻓﻴﺮ ﻓﻲ اﻟﺒﻴﺌﺎت اﻟﺒﺤﺮﻳﺔ اﻟﻀﺤﻠﺔ وهﻲ ﺷﺎﺋﻌﺔ ﻓﻲ اﻷﺣﺠﺎر اﻟﺠﻴﺮﻳﺔ اﻟﻤﻮﺟﻮدة ﻓﻲ
ﺑﺤﺠﻢ اﻟﺪرهﻢ ﻓﻌ ً
آﻞ ﻣﻦ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة وﺳﻠﻄﻨﺔ ﻋﻤﺎن.

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 dirhams. 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.
 ﺳﻴﺢ ﺷﻌﻴﺐ، ﺣﺠﺮ ﺟﻴﺮي ﻣﺘﻘﻄﻊ اﻟﺘﻄﺒﻖ وﺳﻄﺢ ﻋﺪم ﺗﻮاﻓﻖ:25 اﻟﺼﻮرة
 وهﻲ ﺗﺘﻜﻮن ﻧﺘﻴﺠﺔ ﻻﻧﺴﻴﺎب اﻟﺘﺮﺳﺒﺎت،ﺗﺴﻤﻰ اﻟﺨﻄﻮط اﻟﻨﺤﻴﻔﺔ اﻟﻤﺎﺋﻠﺔ اﻟﻈﺎهﺮة ﻓﻲ هﺬا اﻟﺤﺠﺮ اﻟﺠﻴﺮي ﺑﺎﻟﻄﺒﻘﺎت اﻟﻤﺘﻘﺎﻃﻌﺔ
 وﺗﺘﻜﻮن آﻞ ﻃﺒﻘﺔ ﻣﺘﻘﺎﻃﻌﺔ ﻋﻨﺪﻣﺎ ﺗﺪﻓﻊ ﺣﺒﻴﺒﺎت اﻟﺘﺮﺳﺒﺎت أو ﺗﺘﺪﺣﺮج ﻓﻮق ﺑﻌﻀﻬﺎ اﻵﺧﺮ.اﻟﻨﺎﺗﺞ ﻣﻦ ﺣﺮآﺔ اﻟﻤﺎء أو اﻟﻬﻮاء
 وﺗﻌﺰى، وﻋﻨﺪﻣﺎ ﺗﺴﺘﻤﺮ ﺣﺮآﺔ اﻟﻬﻮاء أو اﻟﻤﺎء ﻓﺈﻧﻬﺎ ﺗﺪﻓﻊ ﻃﺒﻘﺔ ﺟﺪﻳﺪة ﻓﻮق اﻟﻄﺒﻘﺔ اﻟﻘﺪﻳﻤﺔ.ﻣﻜﻮﻧﺔ ﻃﺒﻘﺔ رﻗﻴﻘﺔ ﻣﺘﻘﺎﻃﻌﺔ
 أﻣﺎ ﺳﻄﺢ اﻟﺘﻤﺎس ﻏﻴﺮ اﻟﻤﻨﺘﻈﻢ ﺑﻴﻦ اﻟﻄﺒﻘﺎت،ﻃﺒﻴﻌﺘﻬﺎ اﻟﻤﺎﺋﻠﺔ إﻟﻰ اﻧﺤﺪار ﺳﻄﺢ اﻟﻄﺒﻘﺎت اﻷﺻﻠﻲ ﻣﺜﻞ اﻧﺤﺪار اﻟﻜﺜﺒﺎن اﻟﺮﻣﻠﻲ
ﻻ وﻣﻦ ﺛﻢ
ً  ﺗﻜﻮﻧﺖ اﻟﻄﺒﻘﺎت اﻟﻤﺘﻘﺎﻃﻌﺔ أو.اﻟﻤﺘﻘﺎﻃﻌﺔ واﻟﻐﻄﺎء اﻟﺼﺨﺮي اﻟﺼﻠﺐ ﻓﻲ اﻟﻘﻤﺔ ﻓﻠﻘﺪ ﻧﺘﺞ ﺑﺴﺒﺐ اﻟﺘﻌﺮﻳﺔ اﻟﻘﺪﻳﻤﺔ
 وﻟﻘﺪ دﻓﻦ هﺬا اﻟﺴﻄﺢ ﻻﺣﻘًﺎ ﺑﻮاﺳﻄﺔ اﻟﺘﺮﺳﺒﺎت اﻟﺘﻲ آﻮﻧﺖ،أزﻳﻠﺖ أﺟﺰاءهﺎ اﻟﻌﻠﻴﺎ ﺑﻮاﺳﻄﺔ اﻟﺘﻌﺮﻳﺔ ﻣﻜﻮﻧﺔ ﺳﻄﺤًﺎ ﻏﻴﺮ ﻣﻨﺘﻈﻢ
.اﻟﻄﺒﻘﺔ اﻟﺼﺨﺮﻳﺔ اﻟﺼﻠﺒﺔ اﻟﻌﻠﻴﺎ

 ﺳﻴﺢ ﺷﻌﻴﺐ،  أﻋﻤﺪة اﻟﺘﻌﺮﻳﺔ:24 اﻟﺼﻮرة
 وهﺬا ﻳﻌﻨﻲ أن اﻟﺼﺨﻮر اﻟﻤﺨﺘﻠﻔﺔ ﻻ.ﺗﻨﺘﺞ أﻋﻤﺪة اﻟﺘﻌﺮﻳﺔ أو "اﻟﺼﺨﻮر اﻟﻤﻮازﻧﺔ" آﻤﺎ ﺗﺴﻤﻰ أﺣﻴﺎﻧًﺎ ﻣﻦ اﻟﺘﺠﻮﻳﺔ اﻟﺘﻔﺎﺿﻠﻴﺔ
 وﻋﻨﺪﻣﺎ ﺗﻜﻮن اﻟﺼﺨﻮر. ﻓﺎﻟﺼﺨﻮر اﻟﺼﻠﺒﺔ أﻗﻞ ﻋﺮﺿﺔ ﻟﻠﺘﻌﺮﻳﺔ ﻣﻦ ﻣﺜﻴﻼﺗﻬﺎ اﻟﻬﺸﺔ،ﺗﺘﻌﺮض إﻟﻰ اﻟﺘﻌﺮﻳﺔ ﺑﺎﻟﻤﻌﺪﻻت ﻧﻔﺴﻬﺎ
ﻻ ﻣﻦ
ً  وﻣﻊ ذﻟﻚ ﺗﺤﺪث اﻟﺘﻌﺮﻳﺔ ﻣﻦ اﻟﺠﻮاﻧﺐ ﺑﺪ. ﻓﺈﻧﻬﺎ ﺗﺤﻤﻴﻬﺎ ﻣﻦ اﻷﻋﻠﻰ ﻣﻦ ﺗﺄﺛﻴﺮ اﻟﺘﻌﺮﻳﺔ،اﻟﺼﻠﺒﺔ ﻓﻮق اﻟﺼﺨﻮر اﻟﻬﺸﺔ
 وهﺬا ﻳﻌﻨﻲ أن ﻗﺒﻌﺔ واﺳﻌﺔ ﻳﻤﻜﻦ أن ﺗﺒﻘﻰ ﻋﻠﻰ اﻟﺴﺎق اﻟﺸﺒﻴﻬﺔ ﺑﺎﻟﺴﺎﻋﺔ اﻟﺮﻣﻠﻴﺔ ﻋﻨﺪﻣﺎ ﺗﺘﻌﺮض اﻟﻄﺒﻘﺔ اﻟﺴﻔﻠﻴﺔ اﻟﻬﺸﺔ،اﻷﻋﻠﻰ
.إﻟﻰ اﻟﺘﻌﺮﻳﺔ وﺗﻘﻄﻊ ﻣﻦ ﺗﺤﺖ اﻟﺼﺨﻮر اﻷﺻﻠﺐ واﻷآﺜﺮ ﻣﻘﺎوﻣﺔ ﻓﻲ اﻷﻋﻠﻰ

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.

 ﺟﺒﻞ ﺣﻔﻴﺖ، ﻃﺒﻘﺎت ﻣﻘﻠﻮﺑﺔ:23 اﻟﺼﻮرة
 ﻟﻘﺪ ﻗﻠﺒﺖ هﺬﻩ.ﺗﺒﺪو هﺬﻩ اﻟﺘﺮﺳﺒﺎت اﻟﻤﻮﺟﻮدة ﻋﻠﻰ اﻟﺠﺎﻧﺐ اﻟﺸﺮﻗﻲ ﻣﻦ ﺟﺒﻞ ﺣﻔﻴﺖ وآﺄﻧﻬﺎ ﻣﻘﻠﻮﺑﺔ رأﺳًﺎ ﻋﻠﻰ ﻋﻘﺐ ﺗﻘﺮﻳﺒًﺎ
 ﻣﺜﻠﻤﺎ ﺗﻀﻊ ﻗﻄﻌﺔ ﻣﻦ اﻟﻮرق ﺑﺸﻜﻞ ﻣﺴﺘﻮ ﻋﻠﻰ ﻣﻜﺘﺒﻚ ﺛﻢ ﺗﺪﻓﻊ ﺟﻮاﻧﺒﻬﺎ ﺑﺎﺗﺠﺎﻩ ﺑﻌﻀﻬﺎ اﻵﺧﺮ،اﻟﺘﺮﺳﺒﺎت ﻓﻲ ﻃﻴﺔ ﺿﺨﻤﺔ
.ﺣﺘﻰ ﺗﻨﻘﻠﺐ اﻟﻄﻴﺔ ﻓﻲ اﻟﻤﻨﺘﺼﻒ ﺑﺤﻴﺚ ﻳﺼﺒﺢ ﺟﺰء ﻣﻦ اﻟﻮرﻗﺔ ﻣﻘﻠﻮﺑﺎ ﺗﻤﺎﻣًﺎ

 ﺟﺒﻞ ﺣﻔﻴﺖ:  اﻟﻴﺎردﻧﺞ:22 اﻟﺼﻮرة
 وﻓﻲ، ﺗﺰﻳﻞ اﻟﻤﻴﺎﻩ.اﻟﻴﺎردﻧﺞ هﻲ ﺗﻼل ﻣﻦ اﻟﺘﺮﺑﺔ ﺗﺘﻜﻮن ﻋﻨﺪﻣﺎ ﺗﻤﺴﻚ اﻟﻨﺒﺎﺗﺎت اﻟﺘﺮﺑﺔ ﻣﻊ ﺑﻌﻀﻬﺎ اﻷﺧﺮ وﺗﻤﻨﻌﻬﺎ ﻣﻦ اﻟﺘﻌﺮﻳﺔ
 ﺗﺎرآﺔ اﻟﻨﺒﺎﺗﺎت اﻟﺤﺎﻣﻴﺔ ﺟﺎﺛﻤﺔ ﻓﻮق ﺗﻞ ﻣﻦ، اﻟﺘﺮﺳﺒﺎت اﻟﻤﺠﺎورة اﻟﺘﻲ ﻟﻢ ﺗﺜﺒﺖ ﺑﻮاﺳﻄﺔ اﻟﺠﺬور،ﺑﻌﺾ اﻷﺣﻴﺎن اﻟﺮﻳﺎح
 ﺗﻮﺟﺪ اﻟﻴﺎردﻧﺞ ﺑﺸﻜﻞ أﺳﺎﺳﻲ ﻓﻲ اﻟﻤﻨﺎﻃﻖ ذات اﻟﻤﻨﺎخ اﻟﺠﺎف ﺣﻴﺚ ﺗﺴﻤﺢ ﺷﺤﺔ اﻟﻐﻄﺎء اﻟﻨﺒﺎﺗﻲ ﺑﻨﺸﻮء هﺬا اﻟﻨﻮع.ﺻﻨﻌﻬﺎ
.ﻣﻦ اﻟﺘﻌﺮﻳﺔ

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.

 ﻣﺴﺎﻓﻲ، أﺷﺠﺎر اﻟﻨﺨﻴﻞ ﻓﻲ ﺗﺮﺳﺒﺎت ﻃﻤﻮﻳﺔ ﻳﻘﻄﻌﻬﺎ وادي:21 اﻟﺼﻮرة
ﻳﻘﻄﻊ اﻟﻮادي اﻟﻈﺎهﺮ ﻓﻲ هﺬﻩ اﻟﺼﻮرة ﺧﻼل اﻟﺤﺼﻰ اﻟﻄﻤﻮي اﻟﺬي ﺗﻤﺖ ﺗﻌﺮﻳﺘﻪ ﻣﻦ اﻟﺠﺒﺎل اﻟﻈﺎهﺮة ﻓﻲ ﺧﻠﻔﻴﺔ اﻟﺼﻮرة
 ﻳﺤﺎآﻲ اﻧﺴﻴﺎب اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ ﺟﺮﻳﺎن اﻟﻤﻴﺎﻩ اﻟﺴﻄﺤﻴﺔ.ﻋﻨﺪﻣﺎ آﺎن اﻟﻤﻨﺎخ ﻓﻲ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة أآﺜﺮ رﻃﻮﺑﺔ
 آﻤﺎ أﻧﻬﺎ ﺗﺴﺘﻔﻴﺪ ﻣﻦ. ﻣﻤﺎ ﻳﺴﻬﻞ ﻧﻤﻮ أﺷﺠﺎر اﻟﻨﺨﻴﻞ ﻓﻴﻪ،وﺑﺬﻟﻚ ﻳﻜﻮن ﻣﻨﺴﻮب اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ ﻗﺮﻳﺒًﺎ ﻣﻦ اﻟﺴﻄﺢ ﻓﻲ اﻟﻮادي
.ﻧﻈﺎم اﻷﻓﻼج ﻓﻲ اﻟﺤﺼﻮل ﻋﻠﻰ اآﺒﺮ ﻗﺪر ﻣﻤﻜﻦ ﻣﻦ اﻧﺴﻴﺎب اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ

اﻟﻘﺴﻢ اﻟﺮاﺑﻊ :اﻟﺼﺨﻮر اﻟﺮﺳﻮﺑﻴﺔ

Metamorphic Rocks and Processes

اﻟﺼﻮرة  :20اﻟﺮﺧﺎم واﻟﺤﺠﺮ اﻷﺧﻀﺮ ،ﺣﺘﺎ
ﺗﺘﻜﻮن اﻟﺼﺨﻮر اﻟﻤﺘﺤﻮﻟﺔ ﻣﻦ أﻧﻮاع اﻟﺼﺨﻮر اﻷﺧﺮى اﻟﺘﻲ ﺗﻌﺮﺿﺖ إﻟﻰ ﻋﻤﻠﻴﺔ إﻋﺎدة اﻟﺘﺒﻠﻮر دون اﻟﺬوﺑﺎن .وﻓﻲ ﺣﺎﻟﺔ اﻟﺮﺧﺎم ،ﻓﺈﻧﻪ آﺎن ﻓﻲ
اﻷﺻﻞ ﺣﺠﺮًا ﺟﻴﺮﻳﺎً ،وﻟﻜﻦ ﺗﺤﺖ ﻇﺮوف اﻟﺤﺮارة اﻟﻤﺮﺗﻔﻌﺔ واﻟﻀﻐﻂ اﻟﻌﺎﻟﻲ ،ﻳﺘﻌﺮض ﻣﻌﺪن اﻟﻜﺎﻟﺴﺎﻳﺖ )آﺮﺑﻮﻧﺎت اﻟﻜﺎﻟﺴﻴﻮم( اﻟﻤﻮﺟﻮد ﻓﻲ
اﻟﺤﺠﺮ اﻟﺠﻴﺮي إﻟﻰ ﻋﻤﻠﻴﺔ إﻋﺎدة اﻟﺘﺒﻠﻮر .إﻧﻪ ﻣﺎ ﻳﺰال آﺎﻟﺴﺎﻳﺖ ﻟﻜﻦ ﻓﻲ هﻴﺌﺔ وﻧﺴﻴﺞ ﻣﺨﺘﻠﻔﻴﻦ .وﻏﺎﻟﺒًﺎ ﻣﺎ ﺗﺘﺮآﺰ اﻟﺸﻮاﺋﺐ )اﻟﻤﻮاد ﻏﻴﺮ اﻟﺠﻴﺮﻳﺔ(
ﻓﻲ اﻟﺤﺠﺮ اﻟﺠﻴﺮي ﻋﻠﻰ هﻴﺌﺔ أﺷﺮﻃﺔ داﺧﻞ اﻟﺮﺧﺎم .أﻣﺎ اﻟﺤﺠﺮ اﻟﺠﻴﺮي اﻷﺧﻀﺮ ﻓﺈﻧﻪ ﻳﺘﻜﻮن ﻣﻦ اﻟﺼﺨﻮر اﻟﻨﺎرﻳﺔ اﻟﻐﻨﻴﺔ ﺑﺎﻟﺤﺪﻳﺪ واﻟﻤﻐﻨﻴﺴﻴﻮم
ﻣﺜﻞ اﻟﺠﺎﺑﺮو واﻟﺒﺎزﻟﺖ واﻟﺒﻴﺮدوﺗﺎﻳﺖ ،واﻟﻤﻌﺪن اﻷﺧﻀﺮ اﻟﻔﺎﺗﺢ ﻓﻲ هﺬا اﻟﺤﺠﺮ اﻷﺧﻀﺮ هﻮ ﻣﻌﺪن اﻟﻜﻠﻮراﻳﺖ أﻣﺎ اﻷﺧﻀﺮ اﻟﻐﺎﻣﻖ ﻓﺈﻧﻪ رﺑﻤﺎ
ﻳﻜﻮن اﻻﺑﻴﺪوت .وﺗﺘﻜﻮن هﺬﻩ اﻟﻤﻌﺎدن ﻣﻦ إﻋﺎدة ﺗﺒﻠﻮر اﻻوﻟﻴﻔﻴﻦ واﻟﺒﺎﻳﺮوآﺴﻴﻦ .وﺗﺮوي هﺬﻩ اﻟﺼﻮرة ﻗﺼﺔ ﺣﺪوث اﻟﺘﻘﺎء ﺑﻴﻦ اﻟﺼﺨﻮر اﻟﻨﺎرﻳﺔ
واﻟﻤﺘﺤﻮﻟﺔ .ﻓﺮﺑﻤﺎ ﺗﻜﻮن ﺣﻤﻢ ﺑﺎزﻟﺘﻴﺔ ﻗﺪ اﻧﺴﺎﺑﺖ ﻓﻮﻗﻬﺎ أو إﻟﻰ اﻟﺘﺮﺳﺒﺎت اﻟﻤﺤﻴﻄﻴﺔ اﻟﺘﻲ ﺣﻔﻈﺖ ودﻓﻨﺖ وﺗﻐﻴﺮت آﻲ ﺗﻌﺎود اﻟﻈﻬﻮر ﻋﻠﻰ هﻴﺌﺔ هﺬﻩ
اﻟﺼﺨﺮة اﻟﺠﻤﻴﻠﺔ.

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.

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 early fracturing
and faulting.

( ﺣﺘﺎ، اﻟﺮﺧﺎم:  ﺣﺘﺎ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ، اﻟﺮﺧﺎم:19 اﻟﺼﻮرة
 وﻟﻜﻦ إذا ﻣﺎ، آﻤﺎ هﻮ ﻇﺎهﺮ ﻓﻲ ﺗﻤﻮﺟﺎت اﻟﻄﺒﻘﺎت اﻟﻔﺎﺗﺤﺔ واﻟﻐﺎﻣﻘﺔ ﻓﻴﻬﺎ،ﻼ ﻋﻦ آﻮن هﺬﻩ اﻟﺼﺨﺮة ﻗﺪ ﻃﺒﺨﺖ وﺗﺸﻮهﺖ
ً ﻓﻀ
 واﻟﺼﺪوع اﻟﻤﺠﻬﺮﻳﺔ ﺗﻜﺴﺮات ﺗﺤﺪث ﻓﻲ اﻟﺼﺨﺮة. ﻓﺈﻧﻚ ﺳﺘﺮى اﻟﻜﺜﻴﺮ ﻣﻦ "اﻟﺼﺪوع اﻟﻤﺠﻬﺮﻳﺔ" ﻓﻴﻬﺎ أﻳﻀﺎ،أﻣﻌﻨﺖ اﻟﻨﻈﺮ
 ﻟﻘﺪ ﺗﺤﻮﻟﺖ هﺬﻩ اﻟﺼﺨﺮة ﻣﻦ. وهﻨﺎﻟﻚ أﻳﻀًﺎ اﻟﻜﺜﻴﺮ ﻣﻦ اﻷزاﺣﺎت ﻟﻠﻄﺒﻘﺎت اﻟﻤﺨﺘﻠﻔﺔ.ﺗﻜﻮن ﻣﺼﺤﻮﺑﺔ ﺑﺤﺮآﺔ ﻋﻠﻰ اﻣﺘﺪادهﺎ
 ﻏﻴﺮ. أﺻﺒﺤﺖ هﺸﺔ وﺗﺤﻄﻤﺖ ﺗﺤﺖ ﺗﺄﺛﻴﺮ اﻟﻀﻐﻂ، وﺑﻌﺪ ﻣﺎ ﺣﺪث ذﻟﻚ.ﺣﺠﺮ ﺟﻴﺮي إﻟﻰ رﺧﺎم ﻋﻨﺪﻣﺎ آﺎﻧﺖ ﺣﺎرة وهﺸﺔ
 ﺑﺤﻴﺚ أﻧﻬﺎ ﺗﺼﻠﺒﺖ ﻣﺮة، أو أﻧﻬﺎ ﻗﺪ ﺗﻌﺮﺿﺖ إﻟﻰ إﻋﺎدة اﻟﺘﺴﺨﻴﻦ ﺑﻤﺎ ﻓﻴﻪ اﻟﻜﻔﺎﻳﺔ، ﻣﺎ ﺗﺰال هﺸﺔ ﺑﻤﺎ ﻓﻴﻪ اﻟﻜﻔﺎﻳﺔ،أﻧﻬﺎ ﻣﻊ ذﻟﻚ
. ﻣﺤﺘﻔﻈﺔ ﺑﺪﻻﺋﻞ ﺗﻜﺴﺮهﺎ وﺗﺼﺪﻋﻬﺎ اﻟﻤﺒﻜﺮة،أﺧﺮى

 ﺟﺒﻞ ﺣﻔﻴﺖ، ﻣﺎرل ﻣﺆآﺴﺪ:18 اﻟﺼﻮرة
 وﺗﻤﺘﺺ اﻟﻤﻌﺎدن اﻟﻄﻴﻨﻴﺔ اﻟﻤﺎء ﻣﺜﻞ. وهﺬا ﻣﺎ ﻳﺠﻌﻠﻪ هﺸًﺎ،ﻳﻌﺮف اﻟﻤﺎرل ﺑﺒﺴﺎﻃﺔ ﺑﺄﻧﻪ ﺣﺠﺮ ﺟﻴﺮي ذو ﻣﺤﺘﻮى ﻃﻴﻨﻲ ﻋﺎل
 ﻳﻤﺜﻞ ﻋﺮق اﻟﺠﺒﺲ، وﻓﻲ هﺬﻩ اﻟﺼﻮرة. وﻏﺎﻟﺒًﺎ ﻣﺎ ﻳﻘﻮم اﻻوآﺴﺠﻴﻦ اﻟﻤﻮﺟﻮد ﻓﻲ اﻟﻤﺎء ﺑﺄآﺴﺪة اﻟﻄﻴﻦ،اﻻﺳﻔﻨﺞ اﻟﻤﺠﻬﺮي
 ﺑﺎﻹﺿﺎﻓﺔ إﻟﻰ أن اﻟﻤﺎء ﻗﺪ اﻣﺘﺺ، وﻟﻘﺪ ﺗﺮﺳﺐ اﻟﺠﺒﺲ ﻣﻦ هﺬﻩ اﻟﻤﻴﺎﻩ،)اﻷﺑﻴﺾ( ﺗﻜﺴﺮات آﺎﻧﺖ ﺗﺠﺮي ﻓﻴﻬﺎ اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ
 ﻓﺈﻧﻪ أآﺴﺪ اﻟﻤﺎرل وﺣﻮﻟﻪ إﻟﻰ، وﻣﺜﻠﻤﺎ آﺎن،(ﻣﻦ ﻗﺒﻞ اﻟﻤﻌﺎدن اﻟﻄﻴﻨﻴﺔ اﻟﻤﻮﺟﻮدة ﻓﻲ ﺻﺨﻮر اﻟﻤﺎرل اﻟﻤﺠﺎورة )رﻣﺎدﻳﺔ اﻟﻠﻮن
 ﻓﺈن آﻞ اﻟﻤﺎرل رﻣﺎدي اﻟﻠﻮن ﻗﺪ، وﻓﻲ اﻟﻨﻬﺎﻳﺔ. وﻳﻤﻜﻦ ﺑﺴﻬﻮﻟﺔ رؤﻳﺔ ﻧﻄﺎق اﻟﺘﺄآﺴﺪ ﺣﻮل ﻋﺮوق اﻟﺠﺒﺲ.ﻟﻮن ﺑﺮﺗﻘﺎﻟﻲ ﻓﺎﺗﺢ
. وذﻟﻚ ﻻﺳﺘﻤﺮار اﻟﻤﺎء ﺑﺎﻻﻧﺴﻴﺎب ﻋﻠﻰ اﻣﺘﺪاد اﻟﺘﻜﺴﺮات،ﺗﺤﻮل إﻟﻰ ﻣﺎرل ﺑﺮﺗﻘﺎﻟﻲ اﻟﻠﻮن

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.
 ﻃﺮﻳﻖ ﻣﺴﺎﻓﻲ – آﻠﺒﺎء، ﻋﺮق اﺳﺒﺴﺘﻮس:17 اﻟﺼﻮرة
 وﻋﻨﺪﻣﺎ.اﻟﺒﻴﺮدوﺗﺎﻳﺖ واﻟﺠﺎﺑﺮو ﺻﺨﺮﺗﺎن ﻧﺎرﻳﺘﺎن ﺗﺤﺘﻮﻳﺎن ﻋﻠﻰ آﻤﻴﺔ آﺒﻴﺮة ﻣﻦ اﻟﻤﺠﻨﻴﺴﻮم ﻣﻊ ﻣﻘﺎدﻳﺮ ﻣﻬﻤﺔ ﻣﻦ اﻟﺴﻴﻠﻜﺎ
 ذﻟﻚ ﻷن ﻣﻌﺎدن اﻻوﻟﻴﻔﻴﻦ واﻟﺒﻴﺮوآﺴﻴﻦ،ﺗﺘﻌﺮض اﻟﺼﺨﺮﺗﺎن إﻟﻰ اﻟﺘﺤﻮل ﺑﻮﺟﻮد اﻟﻤﺎء ﻳﻜﻮﻧﺎن ﺻﺨﺮة ﺗﺴﻤﻰ اﻟﺴﺮﺑﻨﺘﻨﺎﻳﺖ
 وﻳﻌ ُﺪ اﻻﺳﺒﺴﺘﻮس أﺣﺪ. واﻟﻌﺪﻳﺪ ﻣﻦ اﻟﺼﺨﻮر ﻓﻲ ﺟﺒﺎل ﺣﺠﺮ هﻲ ﻣﻦ اﻟﺒﻴﺮدوﺗﺎﻳﺖ واﻟﺠﺎﺑﺮو.ﺗﺘﺤﻮل إﻟﻰ ﻣﻌﺪن اﻟﺴﺮﺑﻨﺘﻴﻦ
 ﻟﻜﻦ اﻟﻐﺒﺎر اﻟﻤﺘﻄﺎﻳﺮ ﻣﻦ اﻻﺳﺒﺴﺘﻮس ﻣﺴﺮﻃﻦ،أﺷﻜﺎل اﻟﺴﺮﺑﻨﺘﻴﻦ اﻟﺬي آﺎن ﻳﺴﺘﻌﻤﻞ ﺑﻜﺜﺮة آﻌﺎزل ﺑﺴﺒﺐ ﻣﻘﺎوﻣﺘﻪ ﻟﻠﻨﺎر
 وﻳﺠﺐ أن ﻧﻼﺣﻆ أن. ﻳﺼﻌﺐ ﺣﻴﻨﺌﺬ ﻋﻠﻰ اﻟﺠﺴﻢ اﻟﺘﺨﻠﺺ ﻣﻨﻪ، ذﻟﻚ ﻷﻧﻪ ﻣﺎ أن ﻳﺘﻢ اﺳﺘﻨﺸﺎﻗﻪ ﻓﻲ اﻟﺮﺋﺘﻴﻦ،ﺑﺴﺒﺐ ﺑﻨﻴﺔ اﻟﻤﻌﺪن
. إذ أﻧﻪ ﻻ ﻳﻤﺜﻞ ﻣﺼﺪرًا ﻟﻠﻘﻠﻖ إﻻ إذا ﺗﻢ ﺳﺤﻘﻪ وﺗﻨﺸﻘﻪ،ًاﻟﻤﻌﺪن ﻧﻔﺴﻪ آﻤﺎ ﻳﻈﻬﺮ ﻓﻲ اﻟﺼﻮرة ﻟﻴﺲ ﺧﻄﻴﺮا

. ﺣﺘﺎ، ﺗﺮﺳﺒﺎت ﻣﺘﺤﻮﻟﺔ:16 اﻟﺼﻮرة
 وﺗﻌﺰى اﻷﻟﻮان اﻟﻈﺎهﺮة ﻓﻴﻬﺎ إﻟﻰ اﻟﻌﻤﻠﻴﺎت اﻟﺘﺤﻮﻳﺮﻳﺔ.هﺬﻩ ﺗﺮﺳﺒﺎت ﻃﻮﻳﺖ ﻣﻦ ﻣﻮﺿﻌﻬﺎ اﻷﻓﻘﻲ اﻷﺻﻠﻲ إﻟﻰ وﺿﻊ ﻋﻤﻮدي
اﻟﺘﻲ ﺗﺸﻤﻞ اﻟﻤﺎء واﻟﺤﺮارة اﻟﻠﺬان ﻳﻘﻮﻣﺎن ﺑﺄآﺴﺪة اﻟﺤﺪﻳﺪ ﻓﻲ اﻟﺘﺮﺳﺒﺎت ﻟﺘﻜﻮﻳﻦ ﻣﻌﺪن اﻟﻬﻤﺘﺎﻳﺖ )أﺣﻤﺮ اﻟﻠﻮن( واﻟﻠﻴﻤﻮﻧﺎﻳﺖ
 وﻷن هﺬﻩ اﻟﺼﺨﻮر ﻣﺎ ﺗﺰال ﺗﺤﺘﻔﻆ ﺑﺎﻟﻜﺜﻴﺮ ﻣﻦ ﻣﻮاﺻﻔﺎﺗﻬﺎ اﻟﺮﺳﻮﺑﻴﺔ ﻓﺈﻧﻬﺎ ﺗﻌﺪ ﺻﺨﻮر ﻣﺘﺤﻮﻟﺔ ﻣﻦ.(ﺑﺮﺗﻘﺎﻟﻲ/)أﺻﻔﺮ
.اﻟﻤﺮﺗﺒﺔ اﻟﻮاﻃﺌﺔ

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 crisscrossing 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.

( ﺷﺮق اﻟﻌﻴﻦ، ﺳﺮﺑﻨﺘﻨﺎﻳﺖ: ﺷﺮق اﻟﻌﻴﻦ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ، ﺳﺮﺑﻨﺘﻨﺎﻳﺖ:15 اﻟﺼﻮرة
 وﻣﻦ. اﻟﺴﺮﺑﻨﺘﻨﺎﻳﺖ ﺻﺨﺮة ﻣﺘﺤﻮﻟﺔ ﺷﺎﺋﻌﺔ ﺗﺘﻜﻮن ﻣﻦ ﺗﺤﻮل اﻟﺒﻴﺮدوﺗﺎﻳﺖ أو اﻟﺠﺎﺑﺮو،17 آﻤﺎ أوﺿﺤﻨﺎ ﻓﻲ اﻟﺼﻮرة
 وﻳﻤﻜﻦ أن ﺗﻜﻮن اﻟﻤﻌﺎدن.ﻣﻤﻴﺰات ﺻﺨﺮة اﻟﺴﺮﺑﻨﺘﻨﺎﻳﺖ ﻟﻮﻧﻬﺎ اﻷﺧﻀﺮ ﻣﻊ وﺟﻮد اﻟﻜﺜﻴﺮ ﻣﻦ اﻟﻌﺮوق اﻟﺒﻴﻀﺎء اﻟﻤﺘﻘﺎﻃﻌﺔ
 وﺗﻤﺜﻞ هﺬﻩ اﻟﺼﻮر.اﻟﻤﺘﻜﻮﻧﺔ ﻓﻲ اﻟﻌﺮوق ﻣﻦ اﻟﺴﺮﺑﻨﺘﻴﻦ واﻷﺳﺒﺴﺘﻮس أو ﻣﻌﺪن ﺟﻴﺮي ﻏﻨﻲ ﺑﺎﻟﻤﺠﻨﻴﺴﻴﻮم ﻳﺴﻤﻰ اﻟﻤﺠﻨﺴﺎﻳﺖ
.اﻟﻤﺄﺧﻮذة ﻣﻦ ﻗﺮب ﻣﺪﻳﻨﺔ اﻟﻌﻴﻦ أﻣﺜﻠﺔ ﺟﻤﻴﻠﺔ ﻋﻠﻰ اﻟﻌﺮوق اﻟﻤﺘﻘﺎﻃﻌﺔ

 ﻣﺪام، اﻟﺸﺴﺖ:14 اﻟﺼﻮرة
 وﺗﻜﻮن ﻋﺎدة ﺷﺪﻳﺪة اﻟﻄﻲ وﻟﻬﺎ ﺳﻄﺢ،اﻟﺸﺴﺖ ﺻﺨﺮة ﻣﺘﺤﻮﻟﺔ ﻣﻦ اﻟﻤﺮﺗﺒﺔ اﻟﻤﺘﻮﺳﻄﺔ ﺗﺘﻜﻮن ﻣﻦ ﺗﺤﻮل اﻟﺼﺨﻮر اﻟﺮﺳﻮﺑﻴﺔ
 وﻳﺪﻟﻞ ﻋﻠﻰ أن اﻟﺼﺨﺮة ﻗﺪ ﺗﻌﺮﺿﺖ ﺧﻼل،( وﻳﻮﺻﻒ هﺬا اﻟﻨﻮع ﻣﻦ اﻟﺴﻄﻮح ﺑﺄﻧﻪ )ﻣﺘﻮرق.ﻣﺸﺎﺑﻪ ﺑﻮرق اﻷﻟﻤﻨﻴﻮم اﻟﻤﺠﻌﺪ
 وﻟﻘﺪ ﻧﺘﺠﺖ اﻟﺘﻜﺴﺮات اﻟﻤﻮﺟﻮدة ﻓﻲ هﺬﻩ اﻟﺼﺨﺮة ﺑﻌﺪ أن آﺸﻔﺘﻬﺎ اﻟﺘﻌﺮﻳﺔ.ﻋﻤﻠﻴﺔ اﻟﺘﺤﻮل إﻟﻰ اﻟﺤﺮارة واﻻﻧﻀﻐﺎط واﻟﻘﺺ
.ﻋﻨﺪ ﺳﻄﺢ اﻷرض

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.

اﻟﻘﺴﻢ اﻟﺜﺎﻟﺚ :اﻟﺼﺨﻮر اﻟﻤﺘﺤﻮﻟﺔ

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”).

( ﺷﺮق اﻟﻌﻴﻦ، ﻃﺒﻘﺎت ﻣﺎﺋﻠﺔ:  ﺟﺒﻞ ﺣﻔﻴﺖ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ، ﻃﻴﺔ ﺟﺒﻞ ﺣﻔﻴﺖ اﻟﻤﺤﺪﺑﺔ:13 اﻟﺼﻮرة
 ﻳﻤﺜﻞ.إذا ﻣﺎ ﻧﻈﺮﻧﺎ ﻣﻦ ﻋﻠﻰ ﻗﻤﺔ ﺟﺒﻞ ﺣﻔﻴﺖ ﺑﺎﺗﺠﺎﻩ ﻣﺪﻳﻨﺔ اﻟﻌﻴﻦ ﻧﺮى ﻣﺮﺗﻔﻌﻴﻦ أو آﻤﺎ ﻳﺴﻤﻴﻬﺎ اﻟﺠﻴﻮﻟﻮﺟﻴﻮن ﺟﻨﺒﻲ اﻟﺠﺒﻞ ﻳﻤﺘﺪان ﺻﻮب اﻟﻤﺪﻳﻨﺔ
 اﻟﻼﺗﻴﻨﻲU  ﺷﺒﻴﻬﺔ ﺑﺤﺮف، ﻃﻴﺔ آﺒﻴﺮة ﻓﻲ ﺳﻄﺢ اﻷرض ﺗﻤﻴﻞ اﻟﻄﺒﻘﺎت ﻓﻲ آﻞ ﺟﺎﻧﺐ ﻣﻨﻬﺎ ﺑﻌﻴﺪًا ﻋﻦ اﻟﻨﻘﻄﺔ اﻟﻤﺮآﺰﻳﺔ:ﺟﺒﻞ ﺣﻔﻴﺖ ﻃﻴﺔ ﻣﺤﺪﺑﺔ
 وﻋﻨﺪﻣﺎ ﻳﺤﺪث ذﻟﻚ ﻓﺈﻧﻬﺎ ﺗﺴﻤﻰ. ﺑﻞ هﻲ ﻣﻨﺤﺮﻓﺔ ﺑﺎﺗﺠﺎﻩ اﻟﺸﻤﺎل،ً ﺗﻜﻮن ﻗﻤﺔ اﻟﻄﻴﺔ أو "اﻟﻤﻔﺼﻞ" ﻏﻴﺮ أﻓﻘﻴﺔ ﺗﻤﺎﻣﺎ، وﻓﻲ ﺣﺎﻟﺔ ﺟﺒﻞ ﺣﻔﻴﺖ.ﻣﻘﻠﻮﺑًﺎ
 واﻟﺠﺎﻧﺐ. ﺗﻌﺮﺿﺖ اﻟﻄﺒﻘﺎت اﻟﻤﻮﺟﻮدة ﻓﻲ ﻣﻨﺘﺼﻒ اﻟﻄﻴﺔ إﻟﻰ اﻟﺘﻌﺮﻳﺔ ﺗﺎرآﺔ ﺧﻠﻔﻬﺎ ﺟﻮاﻧﺐ اﻟﻄﻴﺔ، وﻓﻲ هﺬﻩ اﻟﺼﻮرة.""ﻃﻴﺔ ﻣﺤﺪﺑﺔ ﻏﺎﻃﺴﺔ
 واﻟﺠﺎﻧﺐ اﻟﻈﺎهﺮ اﻟﻰ اﻟﻴﻤﻴﻦ هﻮ اﻟﺠﺎﻧﺐ اﻟﺸﺮﻗﻲ وﺗﻤﻴﻞ ﻃﺒﻘﺎﺗﻪ أﻣﺎ إﻟﻰ اﻟﺸﺮق.اﻟﻈﺎهﺮ اﻟﻰ اﻟﻴﺴﺎر هﻮ اﻟﺠﺎﻧﺐ اﻟﻐﺮﺑﻲ وﺗﻤﻴﻞ ﻃﺒﻘﺎﺗﻪ اﻟﻰ اﻟﻐﺮب
 ﺗﺮﺗﺒﻂ هﺬﻩ اﻟﻄﺒﻘﺔ ﻣﻊ ﻃﺒﻘﺎت اﻟﺠﺎﻧﺐ. وﺗﻈﻬﺮ اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ ﺑﺮوزًا ﺻﻐﻴﺮًا إﻟﻰ ﺷﺮق ﺟﺒﻞ ﺣﻔﻴﺖ ﻳﻤﻴﻞ ﺑﺎﺗﺠﺎﻩ اﻟﺠﺒﻞ.أو ﺗﻜﻮن ﻋﻤﻮدﻳﺔ
.( اﻟﻼﺗﻴﻨﻲU اﻟﺸﺮﻗﻲ آﻲ ﺗﺸﻜﻞ ﻣﻌﻜﻮس اﻟﻄﻴﺔ اﻟﻤﺤﺪﺑﺔ – ﻃﻴﺔ ﻣﻘﻌﺮة )ﺷﺒﻴﻬﺔ ﺑﺤﺮف

. ﺣﺘﺎ، ﺗﺮﺳﺒﺎت ﻣﻄﻮﻳﺔ:12 اﻟﺼﻮرة
 إن هﺬﻩ.ﻼ ﻋﻠﻰ اﻟﻄﻲ اﻟﺸﺪﻳﺪ اﻟﺬي ﻳﻤﻜﻦ أن ﻳﺤﺪث ﻋﻨﺪﻣﺎ ﺗﻜﻮن اﻟﻄﺒﻘﺎت ﻟﺪﻧﺔ وﻣﻀﻐﻮﻃﺔ
ً ﻻ ﺟﻤﻴ
ً ﺗﻘﺪم هﺬﻩ اﻟﺼﻮرة ﻣﺜﺎ
 وﻟﻘﺪ ﺗﻜﻮﻧﺖ ﻓﻲ اﻟﻤﺤﻴﻂ ﻋﻠﻰ اﻣﺘﺪاد. وﻟﻜﻨﻬﺎ ﺗﺮى اﻵن ﻋﻠﻰ ﻣﻘﻴﺎس أآﺒﺮ،16 اﻟﺘﺮﺳﺒﺎت هﻲ ﻧﻔﺴﻬﺎ اﻟﻤﻮﺟﻮدة ﻓﻲ اﻟﺼﻮرة
 وﻋﻨﺪﻣﺎ أزﻳﺤﺖ اﻟﺼﻔﻴﺤﺔ اﻟﻌﺮﺑﻴﺔ ﺑﻌﻴﺪًا ﻋﻦ أﻓﺮﻳﻘﻴﺎ ﻣﻜﻮﻧﺔ.ﻣﻨﺤﺪر اﻟﻘﺎرة ﻋﻨﺪﻣﺎ آﺎﻧﺖ اﻟﺼﻔﻴﺤﺔ اﻟﻌﺮﺑﻴﺔ ﺟﺰءًا ﻣﻦ أﻓﺮﻳﻘﻴﺎ
 آﺎﻧﺖ هﺬﻩ اﻟﺘﺮﺳﺒﺎت ﻣﻮﺟﻮدة ﻓﻲ أﻋﻤﺎق اﻷرض،(اﻟﺒﺤﺮ اﻷﺣﻤﺮ واﺻﻄﺪﻣﺖ ﻣﻊ اﻟﺼﻔﻴﺤﺔ اﻻﺳﻴﻮﻳﺔ – اﻷوروﺑﻴﺔ )أوراﺳﻴﺎ
 وأدى اﺻﻄﺪام اﻟﻘﺎرات إﻟﻰ اﻧﻀﻐﺎط اﻟﻄﺒﻘﺎت ﻣﻦ ﺟﻮاﻧﺒﻬﺎ ﻣﻤﺎ أدى إﻟﻰ ﺧﻠﻖ ﻃﻴﺎت.ﺣﻴﺚ ﺟﻌﻠﺘﻬﺎ اﻟﺤﺮارة اﻟﺸﺪﻳﺪة هﺸﺔ
.ﺿﻴﻘﺔ ﺟﺪًا آﻤﺎ هﻮ ﻇﺎهﺮ هﻨﺎ

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.

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.

 ﺟﺒﻞ ﺣﻔﻴﺖ، ﻃﻴﺔ ﺻﻨﺪوﻗﻴﺔ:11 اﻟﺼﻮرة
 درﺟﺔ ﺑﻴﻦ ﺟﺎﻧﺐ اﻟﻄﻴﺔ90  ﺗﻜﻮن هﻨﺎﻟﻚ زاوﻳﺔ ﻗﺪرهﺎ،اﻟﻄﻴﺔ اﻟﺼﻨﺪوﻗﻴﺔ هﻲ ﻃﻴﺔ ﺑﺪﻻ ﻣﻦ أن ﻳﻜﻮن ﻟﻬﺎ ﻣﻔﺼﻞ ﻣﻨﻔﺮد ﻣﻘﻮس
 ﺗﻈﻬﺮ هﺬﻩ. وﻗﺪ ﻳﻜﻮن هﻨﺎﻟﻚ ﻣﻔﺼﻼن أو زواﻳﺎ ﺑﻴﻦ اﻟﺠﺎﻧﺐ اﻷﻳﻤﻦ واﻟﻤﺮآﺰ اﻟﻤﺴﺘﻮي واﻟﺠﺎﻧﺐ اﻷﻳﺴﺮ.وﻣﺮآﺰهﺎ اﻟﻤﺴﺘﻮي
 وﻟﻮ آﺎن هﻨﺎك اﻧﺤﻨﺎء وﺟﺎﻧﺐ ﺁﺧﺮ ﻓﺈﻧﻬﻤﺎ ﺳﻴﻜﻮﻧﺎن ﺧﺎرج اﻟﺼﻮرة. واﻧﺤﻨﺎء ﻋﻤﻮدي وﻣﺮآﺰ ﻣﺴﺘﻮ،ًاﻟﺼﻮرة ﺟﺎﻧﺒﺎ ﻏﺮﺑﻴﺎ
.ﻣﻦ ﺟﻬﺔ اﻟﻴﻤﻴﻦ

 ﺟﺒﻞ ﺣﻔﻴﺖ، اﻟﻤﺮﺗﻔﻌﺎت واﻟﻤﻨﺨﺴﻔﺎت:10 اﻟﺼﻮرة
 أو،ً وﻟﻮ دﻗﻘﺖ اﻟﻨﻈﺮ ﻓﻲ آﻞ ﻣﻦ اﻟﺠﺎﻧﺒﻴﻦ ﻓﻠﺴﻮف ﺗﺮى ﺻﺪﻋﺎ.(ﻳﻄﻠﻖ ﻋﻠﻰ اﻟﺠﺰء اﻟﻤﺮآﺰي ﻣﻦ هﺬﻩ اﻟﺼﻮرة اﺳﻢ )ﻣﺮﺗﻔﻊ
 ﻳﻄﻠﻖ ﻋﻠﻰ اﻟﻜﺘﻞ اﻷرﺿﻴﺔ اﻟﺘﻲ ﺗﺘﺤﺮك ﺑﺎﺗﺠﺎﻩ، ﻳﻜﻮن ﻓﻴﻬﺎ آﻼ ﻣﻦ ﺟﺎﻧﺒﻲ اﻟﻤﺮﺗﻔﻊ ﻗﺪ ﺗﺤﺮك ﺑﺎﺗﺠﺎﻩ اﻷﺳﻔﻞ،ﺣﺮآﺔ ﺳﻄﺤﻴﺔ
 وﺗﺘﻜﻮن اﻟﻤﺮﺗﻔﻌﺎت واﻟﻤﻨﺨﺴﻔﺎت ﻋﺎدة ﻧﺘﻴﺠﺔ ﻟﻠﺸﺪ ﺣﻴﺚ ﻳﺨﻠﻖ اﻟﺴﺤﺐ أو اﻻﻧﺰﻳﺎح ﺗﻜﺴﺮات،(اﻷﺳﻔﻞ اﺳﻢ )اﻟﻤﻨﺨﺴﻔﺎت
. وﻋﻨﺪﻣﺎ ﺗﺘﻜﺴﺮ اﻟﺼﺨﻮر وﺗﻐﻄﺲ ﻓﻲ اﻟﻔﺮاﻏﺎت اﻟﻤﻔﺘﻮﺣﺔ ﻓﺈﻧﻬﺎ ﺗﺸﻜﻞ ﺻﺪﻋًﺎ.وﻓﻮاﺻﻞ ﺗﺘﺤﻄﻢ ﻓﻴﻬﺎ ﻣﻘﺎﻃﻊ ﻣﻦ اﻟﺼﺨﻮر
،" ﺑﺤﻴﺚ ﻳﺘﺤﺮك أﺣﺪ اﻟﻤﻘﺎﻃﻊ إﻟﻰ اﻷﺳﻔﻞ ﻧﺴﺒﺔ إﻟﻰ اﻵﺧﺮ ﺑﺎﻟﺼﺪوع "اﻻﻋﺘﻴﺎدﻳﺔ،ﺗﺴﻤﻰ اﻟﺼﺪوع اﻟﺘﻲ ﺗﺘﻜﻮن ﺑﻬﺬﻩ اﻟﻄﺮﻳﻘﺔ
.وﻳﻄﻠﻖ ﻋﻠﻰ اﻟﻜﺘﻠﺔ اﻟﻌﻠﻴﺎ اﺳﻢ اﻟﻤﺮﺗﻔﻊ ﺑﻴﻨﻤﺎ ﻳﻄﻠﻖ ﻋﻠﻰ اﻟﻜﺘﻞ اﻟﺴﺎﻗﻄﺔ ﻧﺤﻮ اﻷﺳﻔﻞ اﺳﻢ اﻟﻤﻨﺨﺴﻒ

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 2dimensional 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.

 ﺟﺒﻞ ﺣﻔﻴﺖ، ﺳﻄﺢ ﺻﺪع:9 اﻟﺼﻮرة
 واﻟﺼﺪوع ﻣﺴﺘﻮﻳﺎت ﺛﻨﺎﺋﻴﺔ اﻷﺑﻌﺎد.ﺗﻤﺜﻞ اﻟﻤﻨﻄﻘﺔ اﻟﻜﺒﻴﺮة اﻟﻤﺴﺘﻮﻳﺔ اﻟﻈﺎهﺮة ﻓﻲ اﻟﺠﺰء اﻟﻌﻠﻮي ﻣﻦ اﻟﺼﻮرة ﺳﻄﺢ ﺻﺪع
 آﻤﺎ هﻮ ﻇﺎهﺮ ﻓﻲ، وﻣﻦ اﻟﻤﻌﺘﺎد. وﻓﻲ هﺬا اﻟﻤﻮﻗﻊ آﺸﻔﺖ اﻟﺘﻌﺮﻳﺔ هﺬا اﻟﺴﻄﺢ اﻟﻤﺴﺘﻮي.ﺗﻘﻄﻊ ﺧﻼل ﺻﺨﻮر اﻷرض
 ﻻﺣﻆ أن اﻷﺧﺪود اﻟﺬي ﻳﻘﻄﻊ ﺧﻼل. أن ﺗﺮى اﻟﺼﺪوع ﻓﻲ ﻣﻘﻄﻊ ﻋﺮﺿﻲ وﺑﺬﻟﻚ ﺗﻈﻬﺮ أﺣﺎدﻳﺔ اﻷﺑﻌﺎد،10 اﻟﺼﻮرة
 ﻓﺈن، وﺑﺬﻟﻚ.اﻟﺼﺨﻮر هﻮ ﺗﺠﻮﻳﻒ ﻟﻮﺿﻊ اﻟﻤﺘﻔﺠﺮات اﻟﺘﻲ آﺎﻧﺖ ﺗﺴﺘﻌﻤﻞ ﻟﺘﻜﺴﻴﺮ اﻟﺼﺨﻮر آﺠﺰء ﻣﻦ ﻋﻤﻠﻴﺔ ﺷﻖ اﻟﻄﺮﻳﻖ
. وﻳﺤﺐ اﻟﺠﻴﻮﻟﻮﺟﻴﻮن ﻣﻘﺎﻃﻊ اﻟﻄﺮق ﻟﻤﺎ ﺗﻜﺸﻔﻪ ﻣﻦ ﺗﻔﺎﺻﻴﻞ داﺧﻞ اﻷرض. ﻗﺪ ﺣﺪﺛﺖ ﺑﻔﻌﻞ اﻟﺒﺸﺮ،"اﻟﺘﻌﺮﻳﺔ" ﻓﻲ هﺬﻩ اﻟﺤﺎﻟﺔ

( ﺳﻄﻮح اﻻﻧﺰﻻق )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ:8 اﻟﺼﻮرة
 أن ﻳﺼﻘﻞ،إذا آﺎﻧﺖ اﻟﺼﺨﻮر اﻟﺘﻲ ﻳﻘﻄﻌﻬﺎ اﻟﺼﺪع ﺻﻠﺒﺔ وﻗﻮﻳﺔ ﺟﺪًا ﻳﻤﻜﻦ ﻟﻼﺣﺘﻜﺎك داﺧﻞ اﻟﺼﺪع ﺑﺎﻟﺘﺰاﻣﻦ ﻣﻊ ﺣﺮآﺘﻪ
 ﺳﻤﺢ ﺻﺪع اﻋﺘﻴﺎدي ﻣﺒﻜﺮ ﻟﻠﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ اﻟﻐﻨﻴﺔ، وﻓﻲ هﺬﻩ اﻟﺤﺎﻟﺔ.ﺳﻄﻮح اﻟﺼﺪوع آﻤﺎ هﻮ ﻇﺎهﺮ ﻓﻲ هﺬﻩ اﻟﺼﻮرة
 أدت ﺣﺮآﺔ اﻟﺼﺪع اﻷﻓﻘﻴﺔ اﻟﻼﺣﻘﺔ إﻟﻰ ﺻﻘﻞ هﺬا اﻟﻜﺎﻟﺴﺎﻳﺖ.ﺑﺎﻟﻜﺎﻟﺴﻴﻮم ﺑﺄن ﺗﺮﺳﺐ ﻋﺮوق ﻣﻦ اﻟﻜﺎﻟﺴﺎﻳﺖ ﻓﻲ ﻓﺮاغ اﻟﺼﺪع
 وﻳﻄﻠﻖ ﻋﻠﻰ هﺬﻩ اﻟﺴﻄﻮح اﻟﻤﺼﻘﻮﻟﺔ ﺑﺘﺄﺛﻴﺮ اﻟﺴﻄﻮح اﺳﻢ )ﺳﻄﻮح اﻻﻧﺰﻻق( ﺑﻴﻨﻤﺎ ﺗﺪل اﻟﻌﻼﻣﺎت اﻟﺨﻄﻴﺔ،إﻟﻰ ﺳﻄﺢ ﻧﺎﻋﻢ
 أﻣﺎ اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ ﻓﺈﻧﻬﺎ ﺗﻈﻬﺮ ﺑﻌﺾ هﺬﻩ اﻟﻌﻼﻣﺎت ﻓﻲ ﻣﻮﺿﻊ ﺁﺧﺮ ﻳﻘﻊ إﻟﻰ اﻟﺸﻤﺎل ﻣﻦ اﻟﻤﻮﻗﻊ.ﻋﻠﻰ اﺗﺠﺎﻩ اﻟﺤﺮآﺔ
.اﻟﻈﺎهﺮ ﻓﻲ اﻟﺼﻮرة اﻟﻜﺒﻴﺮة

Image 36: Slick ‘n’ Sides, Jebel Hafit (Inset: Fault striations, Jebel Hafit)
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 faultzone. 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.

 ﺣﺘﺎ، آﺴﺎرة اﻟﺼﺪع:7 اﻟﺼﻮرة
 ﻳﻤﻜﻦ ﻟﻠﺤﺮآﺔ ﻋﻠﻰ اﻣﺘﺪاد اﻟﺼﺪع أن ﺗﻜﺴﺮ اﻟﺼﺨﻮر ﻓﻲ ﻧﻄﺎق ﺿﻴﻖ ﻋﻠﻰ اﻣﺘﺪاد اﻟﺼﺪع )ﻳﺴﻤﻰ ﻧﻄﺎق،ﺑﺴﺒﺐ اﻻﺣﺘﻜﺎك
 وﻷن اﻟﺼﺨﺮة ﻗﺪ ﺗﻜﺴﺮت ﻓﺈﻧﻬﺎ ﺗﺼﺒﺢ. وﺑﺬﻟﻚ ﻓﺈن ﻣﻨﻄﻘﺔ اﻟﺼﺪع ﻏﺎﻟﺒًﺎ ﻣﺎ ﺗﻤﻸ ﺑﻜﺴﺎرة ﺻﺨﺮﻳﺔ ﺑﺤﺠﻢ اﻟﺤﺼﻰ.(اﻟﺼﺪع
 ﻳﻤﻜﻦ أن ﻳﻐﻴﺮ آﻴﻤﻴﺎﺋﻴًﺎ وﻣﻌﺪﻧﻴًﺎ،ً ﺧﺼﻮﺻًﺎ إذا آﺎن ﺣﺎرا، ﻓﺈن هﺬا اﻟﻤﺎء، وﺑﻤﺮور اﻟﻮﻗﺖ.ﻣﺴﻠﻜًﺎ ﻹﻧﺴﻴﺎب اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ
 ﻓﻠﻘﺪ ﺗﻐﻴﺮت اﻟﺼﺨﻮر اﻟﻤﺘﻜﺴﺮة ﻓﻲ ﻧﻄﺎق اﻟﺼﺪع ﺑﺘﺄﺛﻴﺮ اﻧﺴﻴﺎب. وذﻟﻚ ﻣﺎ ﺣﺪث هﻨﺎ،اﻟﺼﺨﻮر اﻟﻤﻮﺟﻮدة ﻓﻲ ﻧﻄﺎق اﻟﺼﺪع
.اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ ﻣﻦ ﺟﺎﺑﺮو رﻣﺎدي اﻟﻠﻮن إﻟﻰ ﺻﺨﺮة ﻏﻨﻴﺔ ﺑﻤﻌﺪن أﺧﻀﺮ ﻗﺪ ﻳﻜﻮن اﻟﻜﻠﻮراﻳﺖ

 ﺣﺘﺎ، ﺗﺮﺳﺒﺎت ﻣﺘﺤﻮﻟﺔ وﻣﺘﺼﺪﻋﺔ:6 اﻟﺼﻮرة
 ﻳﻤﻜﻦ أن ﻧﺮى ﻣﺎ ﻳﺤﺪث ﻋﻨﺪﻣﺎ ﺗﺘﻌﺮض اﻟﺼﺨﻮر اﻟﻬﺸﺔ إﻟﻰ اﻻﻧﻀﻐﺎط16  و12 ﻋﻨﺪ ﻧﻔﺲ اﻟﻤﻮﻗﻊ اﻟﻈﺎهﺮ ﻓﻲ اﻟﺼﻮرﺗﻴﻦ
 وﻟﺴﻮف ﻳﺘﺤﺮك،" وﻋﻨﺪﻣﺎ ﺗﺘﻜﻮن اﻟﺼﺪوع ﺑﻔﻌﻞ اﻻﻧﻀﻐﺎط ﻓﺈﻧﻬﺎ ﺗﺴﻤﻰ ﺻﺪوﻋًﺎ "اﻧﺪﻓﺎﻋﻴﺔ.– إﻧﻬﺎ ﺗﺘﻜﺴﺮ وﺗﺸﻜﻞ ﺻﺪوﻋًﺎ
 ﻟﻘﺪ ﻧﺘﺞ اﻟﺰﻟﺰال اﻟﺬي ﺗﺴﺒﺐ ﻓﻲ. وﻳﺘﺴﺒﺐ هﺬا اﻟﻨﻮع ﻣﻦ اﻟﺼﺪوع ﻓﻲ ﻧﺸﻮء أﻗﻮى اﻟﺰﻻزل،أﺣﺪ اﻟﺠﻮاﻧﺐ ﻋﻠﻰ ﻗﻤﺔ اﻵﺧﺮ
. ﻣﻦ هﺬا اﻟﻨﻮع ﻣﻦ اﻟﺼﺪوع2004 (اﻟﺴﻨﺎﻣﻲ اﻻﻧﺪوﻧﻴﺴﻲ ﻓﻲ دﻳﺴﻤﺒﺮ )آﺎﻧﻮن اﻷول

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 Hafit)
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.

( ﺟﺒﻞ ﺣﻔﻴﺖ، ﺑﻠﻮرات اﻟﻜﺎﻟﺴﺎﻳﺖ: ﺟﺒﻞ ﺣﻔﻴﺖ )اﻟﺼﻮرة اﻟﺪاﺧﻠﻴﺔ، ﻋﺮق ﺻﺪﻋﻲ ﻣﻤﻠﻮء ﺑﺎﻟﻜﺎﻟﺴﺎﻳﺖ:5 اﻟﺼﻮرة
 وﻓﻲ هﺬﻩ اﻟﺤﺎﻟﺔ ﻧﻤﺖ ﺑﻠﻮرات آﺒﻴﺮة ﻣﻦ. ﻟﺬﻟﻚ ﻏﺎﻟﺒًﺎ ﻣﺎ ﻳﻜﻮن هﻨﺎك ﻣﺠﺎل ﻟﻨﻤﻮ اﻟﺒﻠﻮرات،ًﻷن اﻟﺼﺪوع ﺗﺨﻠﻖ ﻓﺮاﻏﺎ
 وﻣﺼﺪر اﻟﻜﺎﻟﺴﺎﻳﺖ هﻮ اﻟﻤﺎء اﻟﻤﺸﺒﻊ ﺑﺎﻟﻜﺎﻟﺴﻴﻮم اﻟﺬي.اﻟﻜﺎﻟﺴﺎﻳﺖ ﻓﻲ اﻟﻔﺮاغ اﻟﺬي ﺻﻨﻌﻪ ﺻﺪع آﺒﻴﺮ ﻳﻘﻄﻊ ﺧﻼل ﺟﺒﻞ ﺣﻔﻴﺖ
 ﺑﻴﻨﻤﺎ ﻳﻨﺘﺞ اﻟﻠﻮن اﻟﺮﻣﺎدي، واﻟﺒﻠﻮرات اﻟﺒﻴﻀﺎء ﺣﺪﻳﺜﺔ اﻟﺘﻜﻮن وﻣﺘﻜﺸﻔﺔ ﻣﻨﺬ ﻓﺘﺮة ﻗﺼﻴﺮة ﻓﻘﻂ.ﻳﻨﺴﺎب ﺧﻼل ﻧﻄﺎق اﻟﺼﺪع
 إذ ﻳﺘﻔﺎﻋﻞ ﺿﻮء اﻟﺸﻤﺲ ﻣﻊ اﻟﺸﻮاﺋﺐ اﻟﻤﻮﺟﻮدة ﻓﻲ اﻟﻜﺎﻟﺴﺎﻳﺖ ﻓﻴﻐﻴﺮ ﻟﻮﻧﻪ ﻣﻦ اﻷﺑﻴﺾ،ﻣﻦ ﺗﻌﺮض اﻟﺒﻠﻮرات إﻟﻰ اﻟﺸﻤﺲ
.إﻟﻰ اﻟﺮﻣﺎدي

اﻟﻘﺴﻢ اﻟﺜﺎﻧﻲ :اﻟﺘﺮاآﻴﺐ اﻟﺠﻴﻮﻟﻮﺟﻴﺔ

Other Features

 ﺟﺒﻞ ﺣﻔﻴﺖ، ﺑﻘﺎﻳﺎ ﺟﺬور اﻟﻨﺒﺎﺗﺎت:4 اﻟﺼﻮرة
 ﺗﻨﻤﻮ اﻟﺒﻜﺘﻴﺮﻳﺎ داﺧﻞ أﻧﻈﻤﺔ ﺟﺬور اﻟﻨﺒﺎﺗﺎت.إن ﻣﺎ ﻳﺒﺪو أﻧﻪ ﺟﺬور ﻧﺒﺎت ﻗﺪ ﺗﻜﻮن ﻓﻲ اﻟﺤﻘﻴﻘﺔ ﻣﻦ ﻗﺒﻞ ﻧﺒﺎت ﻳﻨﻤﻮ ﻓﻲ اﻟﺼﺨﺮة
، ﻳﺬوب هﺬ اﻟﺤﻤﺾ اﻟﺤﺠﺮ اﻟﺠﻴﺮي. وﺗﺘﺤﺪ ﻧﻮاﺗﺞ اﻟﺒﻜﺘﻴﺮﻳﺎ ﻣﻊ اﻟﻤﺎء آﻲ ﺗﻜﻮن ﻣﺮآﺒﺎت ﺣﻤﻀﻴﺔ،وﻋﻠﻰ اﻣﺘﺪاد ﺳﻄﻮﺣﻬﺎ
 ﻓﺈﻧﻪ ﻧﻤﻰ آﺜﻴﺮًا، وﻟﺴﻮء ﺣﻆ اﻟﻨﺒﺎت اﻟﺬي أﻧﺘﺞ هﺬﻩ اﻵﺛﺎر.وﻓﻲ هﺬﻩ اﻟﺼﻮرة ﻓﺄﻧﻪ ﺣﻔﺮ أﻳﻀًﺎ أﺷﻜﺎل اﻟﺠﺬور ﻋﻠﻰ اﻟﺼﺨﻮر
.ﻼ ﻧﻔﺴﻪ ﻣﻦ ﺧﻼل ذﻟﻚ
ً إﻟﻰ ﺣﺪ أﻧﻪ آﺴﺮ اﻟﺼﺨﺮة اﻟﺘﻲ آﺎن ﻳﻨﻤﻮ ﻋﻠﻴﻬﺎ آﺎﺷﻔًﺎ ﻋﻦ ﺟﺬورﻩ وﻗﺎﺗ

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
world, 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.

 ﻣﺪام، ﻋﻮاﺻﻒ ﻋﺒﺮ ﺳﻬﻞ اﻟﻄﻤﻲ:3 اﻟﺼﻮرة
 ﻟﻴﺲ ﻷن اﻟﻤﺎء، آﻤﺎ هﻮ اﻟﺤﺎل ﻓﻲ اﻟﻌﺪﻳﺪ ﻣﻦ ﺑﻘﺎع اﻟﻌﺎﻟﻢ أﺣﺪ أهﻢ اﻟﻤﻮارد اﻟﻄﺒﻴﻌﻴﺔ،ﻳﻌﺪ اﻟﻤﺎء ﻓﻲ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة
 وﻣﻦ ﺧﻼل اﻟﺘﻔﺎﻋﻞ اﻟﺠﻴﻮآﻴﻤﻴﺎﺋﻲ ﻣﻊ اﻟﻤﻌﺎدن، ﻣﻦ ﺧﻼل ﺗﺴﺒﺒﻪ ﺑﺘﻌﺮﻳﺔ اﻟﻤﻮاد وﻧﻘﻠﻬﺎ،ﻧﻔﺴﻪ ﻳﺆﺛﺮ ﻋﻠﻰ اﻟﺠﻴﻮﻟﻮﺟﻴﺎ ﻓﺤﺴﺐ
 وﻟﻜﻦ أﻳﻀًﺎ ﻷن ﻧﻮع اﻟﺼﺨﺮة وﻧﻮع اﻟﺘﺮﺳﺒﺎت ﻳﺆﺛﺮ ﻋﻠﻰ اﻟﻄﺮﻳﻘﺔ اﻟﺘﻲ ﻳﺨﺰن ﻓﻴﻬﺎ اﻟﻤﺎء وﻳﻨﺘﻘﻞ،اﻟﻤﻮﺟﻮدة ﻓﻲ اﻟﺼﺨﻮر
 ﺛﻢ ﺗﻘﻮم اﻟﺠﺒﺎل ﺑﻌﺪ، ﻣﻤﺎ ﻳﺆدي إﻟﻰ هﻄﻮل اﻷﻣﻄﺎر، ﺗﺴﺎﻋﺪ اﻟﺠﺒﺎل ﻋﻠﻰ ﺗﻜﻮن اﻟﺴﺤﺐ،ﻼ ﻋﻦ ذﻟﻚ
ً  وﻓﻀ.داﺧﻞ اﻷرض
.ذﻟﻚ ﺑﺎﺻﻄﻴﺎد اﻟﻤﻄﺮ وأﻧﻮاع اﻟﻬﻄﻮل اﻷﺧﺮى ﻋﻨﺪﻣﺎ ﺗﺘﺴﺎﻗﻂ ﻋﻠﻴﻬﺎ

 ﺟﺒﻞ ﺣﻔﻴﺖ، ﻳﻨﺒﻮع ﻣﺎء ﺳﺎﺧﻦ:2 اﻟﺼﻮرة
 وهﻮ،ﻳﻌﺘﻘﺪ أن اﻟﻤﺎء اﻟﻮاﺻﻞ إﻟﻰ اﻟﺴﻄﺢ هﻨﺎ ﻋﻨﺪ ﺟﺒﻞ ﺣﻔﻴﺖ رﺑﻤﺎ ﻳﻜﻮن ﻗﻄﻊ ﻣﺴﺎﻓﺔ ﻗﺪ ﺗﺼﻞ إﻟﻰ اﻟﻜﻴﻠﻮﻣﺘﺮﻳﻦ ﻣﻦ اﻷﻋﻤﺎق
ﻳﺤﺘﻔﻆ ﺑﺪرﺟﺎت اﻟﺤﺮارة اﻟﻌﺎﻟﻴﺔ اﻟﺘﻲ اآﺘﺴﺒﻬﺎ ﻣﻦ ﺑﺎﻃﻦ اﻷرض ذﻟﻚ ﻷﻧﻪ ﻳﺼﻞ إﻟﻰ اﻟﺴﻄﺢ ﺑﺴﺮﻋﺔ ﻋﻠﻰ اﻣﺘﺪاد اﻟﺼﺪوع
. وﺗﻤﺜﻞ اﻟﺼﺪوع ﻣﺴﺎﻟﻚ أﺳﺎﺳﻴﺔ ﻻﻧﺴﻴﺎب اﻟﻤﻴﺎﻩ اﻟﺠﻮﻓﻴﺔ.اﻟﻌﺪﻳﺪة اﻟﺘﻲ ﺗﻘﻄﻊ ﺧﻼل ﺟﺒﻞ ﺣﻔﻴﺖ

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.

 ﺧﻮرﻓﻜﺎن، ﺳﺎﺣﻞ اﻟﻤﺤﻴﻂ اﻟﻬﻨﺪي:1 اﻟﺼﻮرة
 ﻓﺎﻟﺠﺒﺎل ﻣﻜﻮﻧﺔ ﻣﻦ،ﺗﻈﻬﺮ هﺬﻩ اﻟﺼﻮرة اﻟﻜﺜﻴﺮ ﻣﻦ اﻟﻤﻼﻣﺢ اﻟﺠﻴﻮﻟﻮﺟﻴﺔ اﻟﺠﻤﻴﻠﺔ ﻟﺪوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة
 وﻟﻘﺪ ﺗﻜﺴﺮت هﺬﻩ اﻟﺠﺒﺎل ﺑﺎﻟﺼﺪوع وﻗﻄﻌﺘﻬﺎ اﻟﻘﻮاﻃﻊ.اﻟﺒﻴﺮدوﺗﺎﻳﺖ وﺻﺨﻮر ﻧﺎرﻳﺔ ارﺗﻔﻌﺖ ﻣﻦ أﻋﻤﺎق اﻷرض
، وﻳﺘﻜﻮن اﻟﺸﺎﻃﺊ ﻣﻦ ﺣﺒﻴﺒﺎت اﻟﺘﺮﺳﺒﺎت اﻟﺘﻲ ﺗﻜﻮﻧﺖ ﻣﻦ ﺗﻌﺮﻳﺔ اﻟﺠﺒﺎل.واﻟﻌﺮوق اﻟﻤﻜﻮﻧﺔ ﻣﻦ اﻟﺼﺨﻮر اﻟﻤﺘﺤﻮﻟﺔ
 واﻟﺘﻲ ﺗﻤﺜﻞ أﻓﻀﻞ ﻣﻨﺎﻃﻖ اﻟﻐﻮص ﻓﻲ،وآﺬﻟﻚ ﻣﻦ اﻟﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﻴﺔ اﻟﺘﻲ ﺗﻨﻤﻮ ﻓﻲ اﻟﺒﺤﺮ ﻗﺮﻳﺒًﺎ ﻣﻦ اﻟﺸﻮاﻃﺊ
 ﺧﺎﻟﻘﺔ اﻟﺠﻤﺎل اﻟﺬي ﻧﺮاﻩ، إن هﺬﻩ اﻟﺘﻀﺎرﻳﺲ ﻟﻬﻲ ﻣﺤﺼﻠﺔ ﻟﻌﻤﻠﻴﺎت ﻣﺘﻮاﺻﻠﺔ ﻋﻠﻰ اﻣﺘﺪاد ﻣﻼﻳﻴﻦ اﻟﺴﻨﻴﻦ.اﻟﻤﻨﻄﻘﺔ
.وﻧﺴﺘﻤﺘﻊ ﺑﻪ اﻟﻴﻮم

اﻟﻘﺴﻢ اﻷول :اﻟﻤﻈﺎهﺮ اﻟﻌﺎﻣﺔ

أﻧﻬﺎ ﺗﺘﺮﺳﺐ ،آﻤﺎ هﻮ اﻟﺤﺎل ﻣﻊ اﻟﻘﺸﺮ اﻟﻤﻠﺤﻴﺔ أو
اﻟﺸﻌﺎب اﻟﻤﺮﺟﺎﻧﻴﺔ ،وﻏﺎﻟﺒ ًﺎ ﻣﺎ ﺗﺤﺘﻮي اﻟﺼﺨﻮر
اﻟﺮﺳﻮﺑﻴﺔ ﻋﻠﻰ ﻣﻘﺎدﻳﺮ آﺒﻴﺮة ﻣﻦ اﻟﻤﺎدة اﻟﻌﻀﻮﻳﺔ اﻟﺘﻲ
ﺗﻮﻟﺪ ﻓﻲ اﻟﻨﻬﺎﻳﺔ اﻟﺘﺮﺳﺒﺎت اﻟﻨﻔﻄﻴﺔ واﻟﻐﺎزﻳﺔ اﻟﻬﺎﺋﻠﺔ
اﻟﻤﻮﺟﻮدة هﻨﺎ.
وﺗﺘﻜﻮن اﻟﺼﺨﻮر اﻟﻤﺘﺤﻮﻟﺔ ﻣﻦ ﺗﻐﻴﻴﺮ اﻟﺼﺨﻮر
اﻟﻤﻮﺟﻮدة ﻣﺴﺒﻘًﺎ ﺑﻄﺮق ﻣﻌﻴﻨﺔ دون إذاﺑﺘﻬﺎ ،ﻓﺈذا ذاﺑﺖ
اﻟﺼﺨﺮة ﻓﺈﻧﻬﺎ ﺗﺼﺒﺢ ﺻﺨﺮة ﻧﺎرﻳﺔ ﻣﺮة أﺧﺮى،
وﺗﺤﺪث ﻣﻌﻈﻢ ﻋﻤﻠﻴﺎت اﻟﺘﺤﻮل ﻓﻲ درﺟﺎت ﺣﺮارة أو
ﺿﻐﻮط ﻋﺎﻟﻴﺔ .آﺎﻧﺖ آﻞ اﻟﺼﺨﻮر اﻟﻤﺘﺤﻮﻟﺔ ﺻﺨﻮرًا
ﻣﻦ ﻧﻮع ﺁﺧﺮ ،ﺻﺨﻮرًا ﻧﺎرﻳﺔ أو رﺳﻮﺑﻴﺔ ﺑﻞ ﺣﺘﻰ
ﺻﺨﻮرًا ﻣﺘﺤﻮﻟﺔ أﺧﺮى.
ﻳﻜﺮس اﻟﺠﺰء اﻟﺜﺎﻧﻲ ﻟﻠﺘﺮاآﻴﺐ أو اﻟﺒﻨﻰ اﻟﺠﻴﻮﻟﻮﺟﻴﺔ،
وﺗﻤﺜﻞ اﻟﺘﺮاآﻴﺐ اﻟﺠﻴﻮﻟﻮﺟﻴﺔ أﻳﺔ ﻣﻈﺎهﺮ آﺒﻴﺮة اﻟﺤﺠﻢ
ﻳﻤﻜﻦ رؤﻳﺘﻬﺎ ﺑﺎﻟﻌﻴﻦ اﻟﻤﺠﺮدة ،وﺗﺸﻤﻞ اﻟﺘﺮاآﻴﺐ
اﻟﺠﻴﻮﻟﻮﺟﻴﺔ ﻣﻦ ﺑﻴﻦ أﺷﻴﺎء ﻋﺪﻳﺪة أﺧﺮى اﻟﻄﻴﺎت
واﻟﺼﺪوع )اﻟﻔﻮاﻟﻖ( واﻟﺘﻜﺴﺮات  ...اﻟﺦ ،وﺗﺆدي ﻧﺪرة
اﻟﻐﻄﺎء اﻟﻨﺒﺎﺗﻲ ﻓﻲ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة إﻟﻰ

ﺟﻌﻠﻬﺎ اﻟﻤﻜﺎن اﻟﻤﺜﺎﻟﻲ ﻟﺮؤﻳﺔ ﻣﺜﻞ هﺬﻩ اﻟﻤﻈﺎهﺮ ﻷن
اﻟﻤﻘﺎﻃﻊ اﻟﺼﺨﺮﻳﺔ ﻣﺘﻜﺸﻔﺔ ﺑﺸﻜﻞ واﺿﺢ ،آﻤﺎ أن ﻣﻘﺎﻃﻊ
اﻟﻄﺮق ﻣﻨﺎﺳﺒﺔ أﻳﻀﺎ ﻷﻧﻬﺎ ﺗﻤﺜﻞ ﺗﻜﺸﻔﺎت ﺟﺪﻳﺪة ﻟﻢ
ﺗﺘﻌﺮض ﺑﻌﺪ إﻟﻰ ﻋﻤﻠﻴﺎت اﻟﺘﺠﻮﻳﺔ واﻟﺘﻌﺮﻳﺔ.
ﻳﻐﻄﻲ اﻟﺠﺰء اﻷﺧﻴﺮ اﻟﻤﻈﺎهﺮ اﻟﺠﻴﻮﻟﻮﺟﻴﺔ "اﻟﻌﺎﻣﺔ" ﻷﻧﻪ
ﻳﺤﺘﻮي ﻋﻠﻰ ﺻﻮر ﺗﺮﺗﺒﻂ ﺑﺎﻟﺠﻴﻮﻟﻮﺟﻴﺎ وﻟﻜﻨﻬﺎ ﻻ ﺗﺼﻨﻒ
ﺑﺸﻜﻞ واﺿﺢ ﻣﻊ أي ﻣﻦ اﻷﺟﺰاء اﻷرﺑﻌﺔ اﻷﺧﺮى .وﻓﻲ
اﻟﻮاﻗﻊ اﻟﻴﻮﻣﻲ ،ﻓﺈن اﻟﺠﻴﻮﻟﻮﺟﻴﺎ هﻮ ﻋﻠﻢ دراﺳﺔ اﻷرض،
ﻟﺬﻟﻚ ﻳﻤﻜﻦ أن ﺗﻜﻮن ﻓﻲ هﺬا اﻟﻜﺘﺎب اﻟﻤﺰﻳﺪ ﻣﻦ اﻷﺟﺰاء
ﺗﺤﺘﻮي ﻋﻠﻰ اﻟﻜﺜﻴﺮ ﻣﻦ اﻟﺼﺨﻮر .ﻟﻘﺪ ﺗﻢ اﺧﺘﻴﺎر هﺬﻩ
ﻻ ﻟﻸرث اﻟﺠﻴﻮﻟﻮﺟﻲ
اﻟﻤﺠﻤﻮﻋﺔ اﻟﺼﻐﻴﺮة آﻲ ﺗﻘﺪم ﻣﺜﺎ ً
اﻟﻬﺎﺋﻞ اﻟﺘﻲ ﺗﻤﺘﻠﻜﻪ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة.
وﻓﻲ ﻣﻌﻈﻢ ﺻﻮر اﻟﻜﺘﺎب ﺗﻈﻬﺮ ﻣﻄﺮﻗﺔ ﺟﻴﻮﻟﻮﺟﻴﺔ أو
ﻗﻠﻢ ﺟﻴﻮﻟﻮﺟﻲ ﺻﻐﻴﺮ وﻟﻜﻦ اﻟﻤﻄﺮﻗﺔ هﻲ اﻷآﺜﺮ ﻇﻬﻮراً،
وﻳﺨﺪم هﺬا اﻟﺘﻘﻠﻴﺪ ﺗﻮﻓﻴﺮ ﻣﻘﻴﺎس ﻣﻨﺎﺳﺐ ﻟﻠﺠﻴﻮﻟﻮﺟﻴﻴﻦ،
ذﻟﻚ ﻷن اﻟﻤﻄﺮﻗﺔ اﻟﺠﻴﻮﻟﻮﺟﻴﺔ هﻲ إﺣﺪى اﻟﻤﻌﺪات
اﻷﺳﺎﺳﻴﺔ اﻟﺘﻲ ﻳﺴﺘﻌﻤﻠﻬﺎ اﻟﺠﻴﻮﻟﻮﺟﻲ ﻓﻲ اﻟﺤﻘﻞ.

اﻟﻤﻘﺪﻣﺔ:
ﻟﻘﺪ أﻧﻌﻢ اﷲ ﺳﺒﺤﺎﻧﻪ وﺗﻌﺎﻟﻰ ﻋﻠﻰ دوﻟﺔ اﻹﻣﺎرات
اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة ﺑﺘﻀﺎرﻳﺲ ﻣﺘﻨﻮﻋﺔ وﺟﻤﻴﻠﺔ .وﺗﻤﺜﻞ
هﺬﻩ اﻟﺘﻀﺎرﻳﺲ ﺣﺼﻴﻠﺔ اﻟﻌﻤﻠﻴﺎت اﻟﺠﻴﻮﻟﻮﺟﻴﺔ اﻟﺘﻲ
ﺣﺪﺛﺖ ﺧﻼل ﺗﺎرﻳﺦ اﻷرض .وﻳﺄﺗﻲ اﻟﺠﻴﻮﻟﻮﺟﻴﻮن ﻣﻦ
ﻣﺨﺘﻠﻒ أﻧﺤﺎء اﻟﻌﺎﻟﻢ إﻟﻰ اﻟﺪوﻟﺔ وإﻟﻰ ﺳﻠﻄﻨﺔ ﻋﻤﺎن
ﺑﺴﺒﺐ اﻟﻤﻈﺎهﺮ اﻟﺠﻴﻮﻟﻮﺟﻴﺔ اﻟﻔﺮﻳﺪة اﻟﺘﻲ ﺗﺘﻮﻓﺮ ﻓﻲ
هﺬﻳﻦ اﻟﺒﻠﺪﻳﻦ .وﻋﻠﻰ اﻟﺮﻏﻢ ﻣﻦ ذﻟﻚ ،ﻻ ﻳﺘﻮﻓﺮ إﻻ
آﺘﺎﺑﺎن أﻋﺪا ﻟﻠﻘﺮاء ﻏﻴﺮ اﻟﻤﺘﺨﺼﺼﻴﻦ وآﻼهﻤﺎ ﻋﻦ
ﺟﻴﻮﻟﻮﺟﻴﺔ ﻋﻤﺎن ،وﻟﻢ ﻳﺼﺪر أي آﺘﺎب ﻣﻨﻔﺮد ﻋﻦ
ﺟﻴﻮﻟﻮﺟﻴﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة .وإﻧﻨﺎ ﻟﻨﺄﻣﻞ أن
ﻳﻤﺜﻞ هﺬا اﻟﻜﺘﺎب ﺑﺪاﻳﺔ ﻟﻠﺘﻌﻮﻳﺾ ﻋﻦ هﺬا اﻟﻨﻘﺺ
اﻟﻔﺎدح.
ﻻ ﻳﻤﺜﻞ هﺬا اﻟﻜﺘﺎب ﻣﺠﺮد ﺗﻔﺴﻴﺮ ﻟﺒﻌﺾ اﻟﻈﻮاهﺮ اﻟﺘﻲ
ﻗﺪ ﺗﺼﺎدﻓﻬﺎ أﺛﻨﺎء ﺗﺮﺣﺎﻟﻚ ﻓﻲ هﺬا اﻟﺒﻠﺪ اﻟﺠﻤﻴﻞ ،وﻟﻜﻨﻪ
ﻗﺪ ﻳﺸﺠﻌﻚ ﻋﻠﻰ اﻟﺨﺮوج أآﺜﺮ ﻟﻠﺘﻔﺮج ﻋﻠﻰ رواﺋﻊ
اﻟﻄﺒﻴﻌﺔ .وﺗﻤﺜﻞ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة ﻣﻜﺎﻧًﺎ

ﻋﻈﻴﻤًﺎ ﻟﻤﺜﻞ هﺬﻩ اﻟﻔﻌﺎﻟﻴﺎت ،ﻓﻤﻦ آﺜﺒﺎﻧﻬﺎ اﻟﺮﻣﻠﻴﺔ اﻟﺨﻼﺑ ﺔ
إﻟﻰ ﺟﺒﺎﻟﻬﺎ وﺷﻮاﻃﺌﻬﺎ وودﻳﺎﻧﻬﺎ ،ﺛﻤﺔ اﻟﻜﺜﻴ ﺮ ﻣ ﻦ اﻷﺷ ﻴﺎء
ﻼ ﻟﻜ ﻲ ُﺗ ﺮى وﺗ ﺪرس
اﻟﺮاﺋﻌﺔ اﻟﺘﻲ ﻗﺪ ﺗﺘﻄﻠﺐ ﻋﻤ ﺮًا آ ﺎﻣ ً
وﻳﺴﺘﻤﺘﻊ ﺑﻬﺎ.
ﻳﻘﺴﻢ هﺬا اﻟﻜﺘﺎب إﻟﻰ ﺧﻤﺴﺔ أﺟﺰاء .ﺗﻤﺜﻞ اﻟﺜﻼﺛﺔ
اﻷﺧﻴﺮة ﻣﻨﻬﺎ ﻣﺠﻤﻮﻋﺎت اﻟﺼﺨﻮر اﻟﺜﻼث اﻟﺮﺋﻴﺴﻴﺔ
وهﻲ اﻟﺼﺨﻮر اﻟﻨﺎرﻳﺔ واﻟﺮﺳﻮﺑﻴﺔ واﻟﻤﺘﺤﻮﻟﺔ.
ﺗﺘﻜﻮن اﻟﺼﺨﻮر اﻟﻨﺎرﻳﺔ ﻣﻦ ﺗﺼﻠﺐ اﻟﺼﻬﺎرة اﻟﺒﺮآﺎﻧﻴﺔ،
وهﻲ ﻳﻤﻜﻦ أن ﺗﺘﻜﻮن داﺧﻞ اﻷرض أو ﻋﻠﻰ ﺳﻄﺤﻬﺎ،
وﻋﻨﺪﻣﺎ ﺗﺘﻜﻮن داﺧﻞ اﻷرض ﺗﺴﻤﻰ ﺑﺎﻟﺼﺨﻮر
اﻻﻗﺘﺤﺎﻣﻴﺔ أو اﻟﺠﻮﻓﻴﺔ ،أﻣﺎ ﺣﻴﻨﻤﺎ ﺗﺘﻜﻮن ﺧﺎرج اﻷرض
ﻓﺄﻧﻬﺎ ﺗﺴﻤﻰ ﺑﺎﻟﺼﺨﻮر اﻟﺴﻄﺤﻴﺔ أو اﻟﺒﺮآﺎﻧﻴﺔ  .وﻋﻠﻰ
اﻟﺮﻏﻢ ﻣﻦ ﻋﺪم وﺟﻮد أﻳﺔ ﻓﻌﺎﻟﻴﺎت ﻧﺎرﻳﺔ ﻧﺸﻴﻄﺔ ﻓﻲ وﻗﺘﻨﺎ
اﻟﺤﺎﺿﺮ وﻟﻜﻦ آﺎن هﻨﺎﻟﻚ اﻟﻌﺪﻳﺪ ﻣﻨﻬﺎ ﻓﻲ اﻷزﻣﻨﺔ
اﻟﺠﻴﻮﻟﻮﺟﻴﺔ اﻟﻐﺎﺑﺮة.
أﻣﺎ اﻟﺼﺨﻮر اﻟﺮﺳﻮﺑﻴﺔ ﻓﺈﻧﻬﺎ ﺗﺘﻜﻮن ﻣﻦ رﺑﻂ ﻗﻄﻊ
اﻟﺼﺨﻮر اﻷﺧﺮى أو اﻟﺤﺒﻴﺒﺎت اﻟﺮﺳﻮﺑﻴﺔ ﻣﻊ ﺑﻌﻀﻬﺎ ،أو

ﺷﻜﺮ وﺗﻘﺪﻳﺮ
ﻻ وﻗﺒﻞ آﻞ ﺷﻲء ،ﻟﻢ ﻳﻜﻦ ﻟﻬﺬا اﻟﻜﺘﺎب أن ﻳﺮ اﻟﻨﻮر ﻟﻮﻻ اﻹﻗﺘﺮاح اﻟﻤﺒﺪﺋﻲ واﻟﺘﺸﺠﻴﻊ اﻟﺬي ﻟﻘﻴﺘﻪ ﻣﻦ اﻟﺪآﺘﻮر أﺣﻤﺪ ﻣﺮاد
أو ً
رﺋﻴﺲ ﻗﺴﻢ اﻟﺠﻴﻮﻟﻮﺟﻴﺎ ﻓﻲ ﺟﺎﻣﻌﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة ،وإﻧﻲ ﻵﻣﻞ أن ﻳﺴﺎﻋﺪ هﺬا اﻟﻜﺘﺎب ﻓﻲ إرﺿﺎء رﻏﺒﺘﻪ ﺑﺰﻳﺎدة
وﻋﻲ ﻋﺎﻣﺔ اﻟﺠﻤﻬﻮر ﺑﺠﻴﻮﻟﻮﺟﻴﺔ دوﻟﺔ اﻹﻣﺎرات اﻟﻌﺮﺑﻴﺔ اﻟﻤﺘﺤﺪة .وﻟﻘﺪ ﻗﻀﻰ زﻣﻼﺋﻲ ﻓﻲ ﻗﺴﻢ اﻟﺠﻴﻮﻟﻮﺟﻴﺎ ﺳﻨﻮات ﻃﻮﻳﻠﺔ ﻓﻲ
دراﺳﺔ ﺟﻴﻮﻟﻮﺟﻴﺔ دوﻟﺔ اﻹﻣﺎرات وأﻧﺎ ﻣﻤﺘﻦ ﻟﻜﺮﻣﻬﻢ ﻣﻦ ﺧﻼل ﺗﻘﺎﺳﻤﻬﻢ ﺗﻠﻚ اﻟﺨﺒﺮات ﻣﻌﻲ ،وأﺧﻴﺮًا أود أن أﺗﻘﺪم ﺑﺸﻜﺮ ﺧﺎص
إﻟﻰ اﻟﺴﻴﺪ ﺣﻤﺪي ﻗﻨﺪﻳﻞ ﻟﺘﺼﻤﻴﻤﻪ اﻟﻜﺘﺎب.

ﻣﻘﺪﻣﺔ
إﻧﻪ ﻟﻤﻦ دواﻋﻲ ﺳ ﺮوري أن أﻗ ﺪم ﻟﻜ ﻢ ه ﺬا اﻟﻜﺘ ﺎب اﻹرﺷ ﺎدي اﻟ ﺬي ﻗ ﺎم ﺑﺈﻋ ﺪادﻩ أﺣ ﺪ أﻋ ﻀﺎء هﻴﺌ ﺔ اﻟﺘ ﺪرﻳﺲ ﻓ ﻲ ﻗ ﺴﻢ
اﻟﺠﻴﻮﻟﻮﺟﻴ ﺎ ﺑﺠﺎﻣﻌ ﺔ اﻹﻣ ﺎرات ،ه ﺬا اﻹﺻ ﺪار واﻟ ﺬي ﻗﺪﻣ ﻪ اﻟ ﺪآﺘﻮر ﺑﻨﺠ ﺎﻣﻴﻦ ﺟ ﻮردن ه ﻮ رد ﻻﺣﺘﻴﺎﺟ ﺎت ﻣﺪرﺳ ﻲ
اﻟﺠﻴﻮﻟﻮﺟﻴﺎ واﻟﻄﻼب .وﻳﺸﻴﺮ هﺬا اﻟﺮد اﻟﺴﺮﻳﻊ ﺑﻮﺿﻮح إﻟﻰ اﺟﺘﻬﺎدﻩ وﺗﻔﺎﻧﻴﻪ ﻓ ﻲ اﻟﻌﻤ ﻞ ،وأﻧ ﺎ واﺛ ﻖ ﺑ ﺄن ه ﺬا اﻹﺻ ﺪار
ﺳﻮف ﻳﺨﻠﻖ ﺗﻐﻴﺮات آﺒﻴﺮة ﻓﻲ ﻧﻈﺮة اﻟﻄﻼب ﻟﻌﻠﻢ اﻟﺠﻴﻮﻟﻮﺟﻴﺎ.
اﻹﺻﺪار اﻟﺬي ﻳﺤﻤﻞ ﻋﻨ ﻮان " اﻟﻤﻈ ﺎهﺮ اﻟﺠﻴﻮﻟﻮﺟﻴ ﺔ ﻓ ﻲ دوﻟ ﺔ اﻹﻣ ﺎرات اﻟﻌﺮﺑﻴ ﺔ اﻟﻤﺘﺤ ﺪة " ﻳﺠﻤ ﻊ اﻟ ﺼﻮر اﻟﺤﻘﻴﻘﻴ ﺔ
ﻟﺠﻴﻮﻟﻮﺟﻴﺔ دوﻟﺔ اﻹﻣﺎرات ﻣﻊ وﺻﻒ ﻣﺨﺘﺼﺮ ﻟﻜ ﻞ ﺻ ﻮرة ،وﺳﻴ ﺸﺠﻊ ه ﺬا اﻟ ﺪﻣﺞ اﻟﻄ ﻼب ﻋﻠ ﻰ اﻟﺨ ﺮوج إﻟ ﻰ اﻟﺤﻘ ﻞ
واﻟﺒﺤﺚ ﻋﻤﺎ ﻓﻲ اﻟﺼﻮر ،وﺑﻬﺬﻩ اﻟﻄﺮﻳﻘﺔ ﺳﻴﺤﺲ اﻟﻄﻼب واﻟﻤﻬﺘﻤ ﻴﻦ ﺑﺎﻟﺠﻴﻮﻟﻮﺟﻴ ﺎ ﺑﺎﻟ ﺼﺨﻮر اﻟ ﺼﻠﺒﺔ وﺳ ﻴﺘﻤﻜﻨﻮن ﻣ ﻦ
ﻗﺮاءة اﻟﻤﻮاد اﻟﺠﺎﻣﺪة.
د .أﺣﻤﺪ ﻣﺮاد
رﺋﻴﺲ ﻗﺴﻢ اﻟﺠﻴﻮﻟﻮﺟﻴﺎ
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