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Geology
Definition
Geology is the study of the earth (geo means earth, and logy(logos)
means science). This is a very simple definition . Geology involves
studying the materials that make up the earth, the features and structures
found on Earth as well as the processes that act upon them. Studying
how life and our plant have changed over time is an important part of

geology.
BRANCHES OF GEOLOGY (EARTH SCIENCES)

1. Physical Geology: Physical geology is the fundamental study of the earth's
lithosphere components like rocks, minerals, and soils and how they got originated
over a period of time. Also, study the active geological processes on the earth’s
surface (external processes) like weathering as same as study a complex internal
processes such as plate tectonics and mountain-building .

2.Historical geology:

Historical geology uses the principles and techniques of geology to reconstruct
and understand the history of Earth. It is deals with the records of the events on
the earth history(plants and animals of the past ages).

3. Paleontology:

Paleontology (USA spelling) or palaeontology (UK spelling) is the study of
ancient plants and animals based on their fossil record. This includes the study of
body fossils and trace fossils.

4. Petrology: Petra means A Rock

Petrology is the scientific study of the rocks, their composition, texture their
distribution and geologic processes of formation. It is concerned with all three
major types of rocks: Igneous , Sedimentary and Metamorphic Rocks.

5. Structural Geology:

Structural geology is the study of the deformation of the surface and subsurface of
the Earth. This deformation reflects past changes in local and regional stress and
strain, and can be used to reconstruct past crustal movements.

Stress is force per unit area. Strain is the deformation of a solid due to stress.
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6. Economic Geology:

Economic Geology is the scientific study of the earth's materials that are used for
economic and industrial purposes. These materials include precious stones and
base metals, nonmetallic minerals, petroleum and Coal.

7. Stratigraphy :
Stratigraphy a branch of geology dealing with the classification,
Nomenclature, correlation, and description of stratified rocks.

8. Petroleum geology:
Petroleum geology is the study of origin, occurrence, movement, accumulation,
and exploration of hydrocarbon fuels.

9. Geophysics:
Geophysics is a core branch of geology. It is concerned with the physical
properties of the Earth.

Geophysical survey data are used to analyze potential petroleum reservoirs and
mineral deposits, locate groundwater, find archaeological relics, determine the
thickness of glaciers and soils.

10.Crystallography:

Crystallography is concerned with the study of crystals in terms of their

appearance , their composition, their identification and the rocks and minerals they

contain.
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Why Study Geology:
Before getting into important scientific concepts, we will look at some of the ways
geology has and will continue to benefit you:
1. Supplying things we need.
2. Protecting the environment.
3. Avoiding geologic hazards.
4. Understanding our surroundings.
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How Was Earth Formed?
Approximately 4.6 billion years ago, the solar system was a cloud of dust and gas
known as a solar nebula (A nebula is a large cloud of gas and dust particles)
Gravity collapsed the material in on itself as it began to spin, forming the sun in the
center of the nebula.With the rise of the sun, the remaining material began to
clump up. Small particles drew together, bound by the force of gravity, into larger
particles. The solar wind swept away lighter elements, such as hydrogen and
helium, from the closer regions, leaving only heavy, rocky materials to
create smaller terrestrial worlds like Earth. But farther away, the solar winds had
less impact on lighter elements, allowing them to coalesce into gas giants. In this
way, asteroids, comets, planets, and moons were created.
The earth
Earth is a complex dynamic planet that has been changing continually
since it formed some 4.6 billion years ago. These changes and the
present day features we observed resulting from interactions among the
various internal and external processes. Earth is a unique among the
planets of our solar system in that it supports life and has oceans and
water, atmosphere and variety of climates.

Solar system

Solar system composed of the sun, nine planets, satellites of the Planets, more than

1500 asteroids and uncounted millions of meteors.

e Sun composed primarily of hydrogen and helium. It has a diameter of about

(1,380,000Km.) it is more than 100 times the diameter of the earth.
The planets revolve around the sun. In order of distance from the sun the
planet are: Mercury , Venus , Earth, Mars, Jupiter, Saturn, Uranus,
Neptune and Pluto.

Mercury is the nearest planet from the sun about 57.6 million Km. from the sun
with diameter around 4880Km. Dry planet very hot with non life.

Venus is nearly about the same as the earth diameter. VVenus is only eight —tenth of
earth mass. The surface is dry far too hot for existing hot with non life.

Earth is sometime called the water planet or blue planet because seas cover more
than two third of it surface. Earth is the only planet with rain falling from clouds
and water run over the land.
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Mars is the most conspicuous marking on mars are its * Polar ice caps” which
from in winter and disappear in summer. This implies the presence of water but
not more than a few inches in thick

Jupiter is the fifth planet from the Sun and the largest in the Solar System. It is
a gas giant with a mass one-thousandth that of the Sun, but two-and-a-half
times that of all the other planets in the Solar System

Saturn is the most picturesque of the planets. It is characterized by a set of rings
around the planet.

Uranus and Neptune both are nearly similar in volume. Neptune in colder than
Uranus.

Pluto is discovered at 1920 , Pluto which 1s smaller than Earth’s Moon , it is has a
heart-shaped glacier.

e Three others types of bodies exist in the solar system: Comets (<uall),
Asteroid («$:58) and meteoroids.

e A cometis an icy small Solar System body that, when passing close to the
Sun, warms and begins to release gases, a process called outgassing. This
produces a visible atmosphere or coma, and sometimes also a tail.

e Asteroid are rocky worlds revolving around the sun that are too small to be
called planets. They are also known as planetoids or minor planets. The
mass of all the asteroids is less than that of Earth's moon.

e A meteoroid is a small body of debris in the Solar System, roughly ranging
in size from a sand grain to a boulder. If the body is larger, it is called an
asteroid if smaller it is known as interplanetary dust.



Earth’s Heat Energy
The Earth can be visualized as a giant machine driven by two engines
One internal and the other external both are heat energy
1. Internal heat energy :

The Earth's internal heat engine works because hot, buoyant material deep within
the earth moves slowly upward toward the cool surface and cold denser material
moves downward.

Moving plates and earthquakes and volcanism are products of this heat engine.
Note: The biggest engine resources in the Earth's interior are in the mantle and
outer core.

2. External heat energy
Heat engine is driven by solar power, heat from the sun provides the energy for

circulating the atmosphere and oceans Glacial, water and Wind Erosion changing
the landscape.

Earth’s Spheresoa_ ¥ 4ak|
1. Atmosphere : the gases that envelop the Earth
2. Hydrosphere : water on or near the Earth’s surface
3. Biosphere: Is the layer of the planet where life exists.
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e Why It is impossible to know about the earth’s interior by direct
observations?

because of the huge size of the earth (The earth’s radius is 6,370 km). and the
changing nature of its interior composition.
And the rapid increase in temperature below the earth’s surface is mainly
responsible for setting a limit to direct observations inside the earth.
Sources of Information about the interior of the earth
Direct Sources:
1. Rocks from mining area
2. Volcanic eruptions
Indirect Sources:
1. Meteors they belong to the same type of materials earth is made of.
2. Seismic Waves
3.By analyzing the rate of change of temperature and pressure from
the surface towards the interior.
The Earth's Structurega S (a1 cus
There are two Classification of the Earth's Structure
Chemical compositions (Al cus A4 1
Physical properties 4sbjdl alal 2

Mechanical Layers
(physical)

Compositional Layers
(chemical)

Continental and
Geeanic Crust

Continental and .
Lithosphere
Oceanic Crust ph

5100 km

Center of the Earth
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Diagram of the earth’s interior
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Depending on Chemical compositions the earth can be divided into three main

layers:

Crust 5_&all
Mantle 4
Core i

The Crust
It is the outer solid part of the earth, normally about 5-70 kms thick. It is brittle in

nature. The thickness of the crust under the oceanic (Oceanic crust) and
continental areas (Continental crust) are different. Oceanic crust is thinner (about
5kms) as compared to the continental crust (about 30kms). Major elements of crust
are Silica (Si) and Aluminium (Al) and thus, it is often termed as SIAL.

Continental Crust Vs. Oceanic Crust

Continental Crust

Crust beneath the Earth’s continents

Less dense and thicker than oceanic crust (less dense because it is high in

Silicon & Oxygen)

Composed of Granite

Oceanic Crust

Crust beneath the Earth’s oceans

More dense and thinner than continental crust(More dense because it is high

in Iron & Magnesium)

Composed of Basalt.

The Mantle
The portion of the interior under the crust is called as the mantle.
The discontinuity between the crust and mantle is called as the Mohorovich
Discontinuity or Moho discontinuity. The mantle is about 2900kms in thickness.
The major constituent elements of the mantle are Silicon and Magnesium and
hence it is also termed as SIMA.
The Core

It is the inner layer surrounding the earth’s center.
The core is separated from the mantle by Guttenberg’s Discontinuity.
It is composed mainly of iron (Fe) and nickel (Ni) and hence it is also called as
NIFE.



Depending on Physical Properties the earth can be divided into three main layers:
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1. Lithosphere (depth between 0-100km)
The upper solid part of the mantle and the entire crust constitute the Lithosphere.

2. The asthenosphere (in between 100-350km)
Is a highly viscous, mechanically weak and ductile, the upper mantle part
which lies just below the lithosphere.
The asthenosphere is the main source of magma and it is the layer over
which the lithospheric plates (continental plates) move (plate tectonics).

3. The Mesosphere (in between 350-2900km)
The semi rigid portion of the mantle which is just below the lithosphere and
asthenosphere but above the core is called as Mesosphere.

4. The Core consists of two sub-layers: the outer core (2900 — 5100 Km.)
and the Inner core (5100-6370 km) .
The inner core is in solid state and the outer core is in the liquid state (or
semi-liquid).

Temperature, Pressure and Density of the Earth’s Interior
The Temperature
e A rrise in temperature with increase in depth is observed in mines and deep
wells.
e The molten lava erupted from the earth’s interior supports that the
temperature increases towards the center of the earth.
e The temperature at the center is estimated to lie somewhere between 3000 C
and 5000 C, may be that much higher due to the chemical reactions under
high pressure conditions.

The Pressure

Just like the temperature, the pressure is also increasing from the

surface towards the center of the earth. which will be nearly 3 to 4 million
times more than the pressure of the atmosphere at sea level.
It is due to the huge weight of the overlying materials like rocks.
The Density
Due to increase in pressure and presence of heavier materials like Nickel and Iron
towards the center, the density of earth’s layers also gets on increasing towards the
center.



The Rocks Js—3all
A rock or stone is a natural substance a solid aggregate of one or more mineral or
mineraloids.

Rocks are broadly classified into three groups based on their process of formation.
The three major rock types are:

1. Igneous rocks
2. Sedimentary rocks
3. Metamorphic rocks
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Rocks are formed in three main ways and are cla{ssified accordingly
1. Igneous rocks form from molten material called magma
2. Sedimentary rocks form from sediments deposited out of water or the air.

3. Metamorphic rocks form from the alteration of other rocks through temperature
and pressure induced changes in the minerals
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Igneous rocks
Igneous rocks form by the solidification of melts. Molten rock called magma.

Crystallization of magma
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What is a magma:
Magma is molten rock found below the earth's surface.
Magma forms and feeds volcanoes or cools and crystallizes into igneous rock.
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Lava is magma that reaches the surface of the earth through a volcano vent
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Thy type of mineral creation from magma depends on two factors:
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Thy type of mineral creation from magma depends on three factors:

1. The chemical composition in the magma Label the blanks as magma or
2. The melting point of each mineral lava,

Minerals with high melting point will crystallize first
Minerals with Low melting point will crystallize Last.
3. Rate of Cooling
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Slow cooling promotes large crystals.

Fast cooling promotes small crystals..



Classification of Igneous Rocks
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Plutonic (intrusive) Igneous rocks:

Plutonic or intrusive rocks result when magma cools and crystallizes slowly within
the Earth's crust. A common example of this type is granite.
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Volcanic (extrusive) I rocks:

Volcanic or extrusive rocks result from magma reaching the surface as either lava
or fragmental ejecta forming rocks such as pumice or basalt
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1 Phaneritic Texture
Phaneritic textured rocks are comprised of large crystals that are clearly visible to
the eye with or without a hand lens or binocular microscope. This texture forms by
slow cooling of magma deep underground in the plutonic environment.
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2 Aphanitic Texture
Aphanitic texture consists of small crystals that cannot be seen by the eye with or
hand lens. This texture results from rapid cooling in volcanic or hypabyssal
(shallow subsurface) environments.
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3. Porphyritic Texture
Porphyritic rocks are composed of at least two minerals having a conspicuous
(large) difference in grain size. The larger grains are termed phenocrysts and the
finer grains either matrix or groundmass.
Porphyritic rocks are thought to have undergone two stages of
cooling; one at depth where the larger phenocrysts formed and a second at or near
the surface where the matrix grains crystallized.
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4. Glassy Texture
Glassy textured igneous rocks are non-crystalline meaning the rock contains no
mineral grains. Glass results from cooling that is so fast that minerals do not have a
chance to crystallize. This may happenwhen magma or lava comes into quick
contact with much cooler materials near the Earth's surface. Pure volcanic glass
known as obsidian.
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5. Vesicular Texture
This term refers to vesicles (cavities) within the igneous rock. Vesicles are the
result of gas expansion (bubbles), which often occurs during volcanic eruptions.
Pumice and scoria are common types of vesicular rocks.
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6. Fragmental (Pyroclastic) Texture
Pyroclastic are rocks blown out into the atmosphere during violent volcanic
eruptions. These rocks are collectively termed fragmental. If you examine a
fragmental volcanic rock closely you can see why.You will note that it is
comprised of numerous grains or fragments that have been welded together by the
heat of volcanic eruption
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1. Lava flows

Lava flow extruded on the earth’s surface range from a few centimeters to a few
hundred meters in thickness
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2. A lava dome is a mound that will form when lava piles up over a volcano's
vent instead of moving away
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3. Pillow lavas are lavas that contain characteristic pillow-shaped structures

that are attributed to the extrusion of the lava under water, or subaqueous
extrusion.
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1. A batholith is a large mass of intrusive igneous rock (also called plutonic
rock) that forms from cooled magma deep in the Earth's crust
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2. Stocks These are similar in form and composition to batholiths but are
smaller in size (with outcrops less than about 100 km?.)
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3. Laccolith A mass of igneous rock, typically lens-shaped, that has been
intruded between rock strata causing uplift in the shape of a dome.
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4. A lopolith: A lens-shaped body of intrusive igneous rock, formed by the
penetration of magma between the beds or layers of existing rock and
subsequent subsidence beneath the intrusion Compare laccolith .
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5. A dike or dyke: is a sheet of rock that formed in a fracture in a pre-existing
rock body. Dikes can be either magmatic or sedimentary in origin.
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6. Sill also called sheet, flat intrusion of igneous rock that forms between
preexisting layers of rock. Sills occur in parallel to the bedding of the other
rocks that enclose them.
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Temperature V/ * . Igneous Rock
R Bowen’s Reaction Series e
Highest o
Olivine
Temperature Calcium-rich ULTRAMATIC
1400°C . - komatiite, peridotite
(first to crystalize)
&
Pyroxene & BASALTIC
- basalt, gabbro -
Amphibole
Biotite ANDESITIC
Mica ~ - andesite, diorite -
Sodium-rich
Lowest Potassium Feldspar
Temperature o GRANITIC
650°C Muscovn'te Mica - rhyolite, granite -
(last tocrystalize) Quartz

Bowen’s Reaction Series helps us understand why certain types of minerals tend

to be found together while others are almost never found together.
Oalre Laiyy (Aanlialie) Lguany aa 2a) 535 (alaall (e ) 58l 13U agd e Liae L by cdleli Al
leany ae 20 55 Y Iyl (5 A

How Does It Work?4alul) Jes fama o2 Lo
« Different minerals form from magma at different temperatures.
Adliie 3 ) ) dils jo die 5 Al M\QAQ)SEQAM\QAZ\A&&\)J\
« Some minerals crystallize when magma is at a higher temperature, while
others only crystallize when magma is at a lower temperature.
vie sk Al aud Laiy Aadi o 3)) ja Cla )3 (A g pdmall jgaall G 5l Galeall (e and o
.M\SJ\P:\;JJL)MLAMQMMASJ\J;Q\;JJ
« Minerals that form at high temperatures are listed at the top and minerals
that form at lower temperatures are listed at the bottom.
J}M@\udw\@w\u_‘s\gswjutco‘)\‘);t_ﬂ;‘)d‘ﬁﬁu)ﬁ.\‘ﬁ_ﬂ\ujb.d\ o
ALl dm\‘éﬁ‘))m:mﬁj\ﬁﬁb‘)ﬁw
» Rocks that form from magma at high temperatures are called mafic and tend
to be dominated by dark colored minerals such as olivine and pyroxene.
Gl s Mafic 4aeld et ddlle 3 ) ja Glaja (8 g oauall jeaiall e oS5 Al sauall o
OS5l 5 il g¥) ane Jie d8alal) Gl 1Y Lgialan e
* Rocks that form from magma at lower temperatures are called felsic and
tend to be dominated by light colored minerals such as potassium feldspar
and quartz.
Fe|S|CMBWm3)\PQBJJ‘SﬁL§M\M\wu;ﬁ.“fﬂ\)M\ )
(sl Jlasalill 5 i) oS Jie dasldll o) V) Lhabae e iy



The External earth energy 4 il ga ¥ 48

External earth energy comes from the Sun and the Earth’s gravity .
Exp. The water flows (streams, torrents, rivers, glaciers), the sea, the wind, the atmospheric
phenomena (rainfall, thunderstorms) and the temperature variations.

olaall Dlia | dpda N1 Apdall g Guadd) 3a Laa aulad o paie W jaiac daa WA o yY) Jdls

el 83 e gall Al slall JS g ~ Ll s sl elae s (Cala DD o sauall ¢ 5leiVI 5 J slaall) 4 )
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Weathering (&s>i!') and Erosion (&)
Weathering: processes at or near Earth’s surface that cause
Rocks and minerals to break down
GV e (e il e olaall 5 sl il Alee a1 sall

Erosion: process of removing Earth materials from their original sites through weathering and
transport

Al ahlie ) Alay) ahlic o (Ao saill) caigill Cuza pas ) alaall ) siiall i Jai ddae 4 2y )
Ji + Ayt = Ay el o (gl

Weathering Types 45l clles g1 i

1. Mechanical Weathering: processes that break a rock or mineral into smaller pieces without
altering its composition

(Sl LS S 508 (98 (e Bpina adad ) Galaall ) sioall bt dilee oo 1ASilSial) 4y gl

2. Chemical Weathering: processes that change the chemical composition of rocks and
minerals

laall s y3al) Alaasl i sSall S e Jams i1 B padll e b hpibpal) &y gl



Processes and Agents of Mechanical Weathering
(Al 3l AsitSaal) Ay gadl) pualic 9 Jal g0
1. Frost wedging giall cpiul

Frost Wedging cracking of rock mass by the expansion of water as it freezes in
crevices and cracks

MM\QA‘M‘JJQO\%&AJ#Q\JM‘°&EM&MJM\EL%}M‘&DM‘@
e _)}JACA‘_A:JL\} (5 58l &\JM\@BA\.}_}%&?@\&BJQJ 4a8) 5 (@9...43\) Aalall AL ‘_A\ AL

JM\ XY M
2. Thermal expansion and contraction g\l (ilasiy) g aail)
Repeated heating and cooling of materials cause rigid substances to crack and
separate to successive thin shells. This phenomenon is called exfoliation

L nall ghliadl = s_allall sda Jiasi L Llle 5, Exfoliation@usill (and 5 alall o34 (Gl il dgilinag)
J@\JM\%B)\)&\Q\;JJGMMY\M

3. Abrasion is the process of weathering produced by the suspended particles that
impact on solid objects.

Abrasion is a process of weathering , which can happen in four different ways by rivers, and
wind and sea waves

Dw g a8 IS Janll (ama Jans g U8 (e A gl Cilapuan ) Canny Gaaai o2 4 gail) dglee 1 JSTY) gf cadl
Ol ) sl Ji (e XS5 g e Adand o il il aaad O (Rans oY) ) shua
4. Plant growth: plants such as trees send out root systems, the fine roots find their way

into cracks in the rocks. As the roots increase in size, they force the rock sections
apart, increasing the separation and weathering.

sbiladl) gad
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Processes and Agents of chemical Weathering 4t 4352l yalic g Jal go
1. Carbonation g s ) Jgaill

Water, often containing acid from dissolved carbon dioxide, will dissolve minerals from a
rock body leaving cavities in the rock. .

Jala il jlie s oS 1S () 5o SN a6 6 e el gial aie 03Y1 e elall 5508 ala 33 rcligy S ) Jgasl)
Jomi lly Jlie, 53 )8 Y J sl oo i Cagmcall Sl g0 SIS iy ) sl aladl lae 5 Lgasadly i) sl
b g S ) el g0 )SI mals ae alelésy Limestone sl sas o sSall culullSll ana

CO, + H,O — H,CO;

Air water Carbonic acid

CaCO; + H,CO;3 == Ca(HCO,),

Limestone  Carbonic acid Calcium bicarbonate

2. dissolution ¢l

Dissolution occurs when minerals in rocks dissolve directly into water.

NaCl + H20 = H" + OH- + Na+ + Cl-

3. Oxidation 3awsY)

Minerals may combine with oxygen to form new minerals that are not as hard. For
example, the iron-containing mineral pyrite forms a rusty-colored mineral called limonite.

Oare Al e Jlie 40la JB) ol dda 0585 aan Galae ()5S panS V) jeaie aa alaa dasi 5 38 1300SY)
el Lymonite <lisadll aea ) 2Sly lall Pyrite <l il

2FeS; + 80, + 2H20 — Fe03.H20 + 4SO, + 2H



4. Hydration (sl
Minerals may chemically combine with water to form new minerals. Again these are
generally not as hard as the original material.
(slally Sa3yl) g il

el Saxal) Sl el Al ddee g ool Aplany dalaall 038 s g alaall azs aa sl «L}\_\.U;J;:u
pssadl ()l palgdVI Gama Jsad Jie sl

CaSO, +2 H20 — (CaS0,.2H20
5.  Hydrolysis (slall Jiadl)

Hydrolysis is a chemical reaction between H+ and OH- ions in water and the minerals in the
rock. The H+ ions in the water react with minerals to produce weak acids.

oA Al pualiall g el Jlad e =il Ht Gansouedl sl (2 deliill ddee o JAld) Jlail
(i) A (e il Gabaall ae Jelily (s g yued) O o
2 KAISi30g + H20O + 2 H* = Al»SipO5(0OH)4 + 2 Kt + 4 SiO2
K-feldspar kaolinite aqueous silica
Erosion

The process of erosion moves bits of rock or soil from one place to another. Most erosion is
performed by water, wind, or ice (usually in the form of a glacier). These forces carry the rocks
and soil from the places where they were weathered.

4 el
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Erosion Transport Agents or Forces 4_sill Jiill jalic g Jal g
leie ddliss (3 lWeathering 4ussill ddae (e il ) sauall i Jasi erosion 4l
1.  Water erosion sbsally 4y il

Rain, Stream and Rivers, Wave ocean dynamics.
el g claiaall GUA\ Gilllad N9 J)gaadl ¢ jdaat

Moving water is the major agent of erosion.
Rain carries away bits of soil and slowly washes away rock fragments. Rushing streams and
rivers wear away their banks, creating larger and larger valleys.
Erosion by water changes the shape of coastlines. Waves constantly crash against shores.
olae ¢ L) Laig (5 Al shalie ) clidl) Jasy ) saall 4 5l Jusd jae¥) ¢ 4y il dlee A ol juaic 8 oLl
bl S5 s o Jaad jlanll 7l sal 5 | ddlisa alaaly g ddliae 4035l (65 Ledliia (e lams Y15 Jslaal)
2. Wind erosion gl 4y il
Wind carries dust, sand, and volcanic ash from one place to another. Wind can sometimes
blow sand into dunes in the deserts.
b bl LS S e Jant LS AT ) S n (S sl 5 Jlaylls L) (i e Jan 20
.ggj\a..al\
3. ICE and Glaciers erosion <ladtl g sdally 4, )
Ice can erode the land. In frigid areas and on some mountaintops, glaciers move slowly
downhill and across the land. As they move, they pick up everything in their path, from
tiny grains of sand to huge boulders.
JauY! g eday Dl & o Juall add e 5 saaaiall slaliall a8 sl )V 4 j23 e 56l 4 alal)
axn e led yh (ol ) (e 29 5 Lo JS (i) il LS g ie 5 Jlaall = s 33 g gal) (ol )Y e
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4. Gravity erosion 4w ¥ dndall 4, el

Is the movement of weathered material from one place to another by gravity
Gravity causes erosion by pulling rocks and soil downward. The rock cannot support itself
against the force of gravity. Gravity is always the defining force that causes matter to move
from higher elevations to lower elevations.
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http://socratic.org/physics/forces-and-newtons-laws/defining-force

The Sedimentary Rocks — 4ugall siuall
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Historical geology S caslsaad) jo) agdl (et sreaall oo dusesll dpiall cilaadall Jusdeds Gy
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The Sedimentary Rocks 4ugudl gl

Chemical or Physical  (aiL5ll) 48lualls d8ball 4ol ililead dams oS duganll ) gduall

o sl 538 e LI jualiall of colilall culisg (Agatie (dusw) Aul) Al sial weathering
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Sedimentary 4usw)ll jsiall cews ROCKS  dila jsia L ddgd) clawsill 30 Jsai Lithofication
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Lithofication _iwaill cllec
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Sedimentary Rocks
Sedimentary rocks form from pre-existing rock particles - igneous, metamorphic or
sedimentary. The parent rock undergoes weathering by chemical and/or physical
mechanisms into smaller particles. These particles are transported by ice, air or water.
Deposition takes place as a result of a lowering of energy, organic biochemical activity or
chemical changes. Once deposited, the sediments, over time, are lithified (turned into rock)
through compaction (decrease in rock volume due to the weight of overlying sediment) and
cementation (chemical precipitation in pore spaces between grains which "glues" the rock
together).



Sediments ! g,

ol ol o3 S e s a3l 5 e Lpnans pe AaS) i) Adall 15l e sedliment e A8 (3l
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Type of Sediments <l g &) il
1) Clastic: cemented solid fragments/ grains from pre-existing rocks!
.:Clastic sediments 48U cuul gy .1
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Chemical Sediments dwibiasS Gl 9 -2
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Biochemcial sediments Aiba duiliasS caul 5.3
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Organic Sediments dugsas Guulyy 4
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Classification of Sedimentary Rocks dugwyll | gall Ciuias
tod bl Ayl ) dsu )l sl Caran (V) Sa cpa Lo JS 2

Clastic Sedimentary Rocks 4l dugw; jsiua .1

Non Clastic (Chemical) Rocks (4xlwas) 4618 e dugu) ysiua .

Biochemcial Sedimentary Rocks dsiba dubasS jsdua .

A W DN

Organic Sedimentary Rocks digas duguy j5aa .

Wentworth (1922) grain size classification
il aaall & g iy g (Ualila) bl

el anall &ygging ubia

_ Diameter (mm)

Grain 4xad) (ala) il
Boulders 23l >256
Cobbles 3_all 2a3al) 256-64
Coarse Pebbles &all aall 64-4
Fine Pebbles (gravel) aclll aall 4-2
Sand Je_l 2-1/16
Silt ¢ 1/16-1/256
Clay cukl <1/256

:Clastic Sedimentary Rocks 45Ul 4y gu i) siuall

1. Conglomerate is a clastic sedimentary rock formed by the lithification of rounded or
sub-rounded gravel (grains larger than 2 mm in diameter)
el il 5 Aaal (e (ST A A gu ) ) siea :Conglomerate(gasly ) cislasal) .1
e 2 (e ST et Ll il 5 (5 yila 4l g (5 il
Lo sad 8Ll (e By il ) Ll 58 aadlall g (oamal) 5100l s O
2. Breccia is a clastic sedimentary rock formed by ltihofication of angular fragments of
older rocks.

M\zqu(ﬁ)@ycﬁjﬂwgﬁ@ué@yjjy :Breccia Ll .2
e 2 (e S Hhady lgalaal g dnle ) sdoa (1

Note: Breccia is very similar to conglomerate. The main difference is the fragments in
breccia have not been rounded by the action of moving water as in a conglomerate

Ly yall 45 Sl pandl adad () g8 Legian oot 1) CaDUAY) (K15 lSlaall 2 4ulis Lyl ) saia
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3. Sandstone is a clastic sedimentary rock composed mainly of sand size (1/16 to 2
mm) Most sandstone is composed of quartz or feldspar because they are the most
resistant minerals to weathering processes at the Earth's surfac

A a adad (e (ST 4008 Ay ) ) s3a oA 1Sandstone Rocks bl saall ) sia 3
OsS amn Jbwadldll g 3551 &SI alaa (e bl JSE SS9 (17 16 to 2mm) Jeol) ana
) UAJY\GL“LA‘:L};-‘M uwu).\s L)AA.AJ\MJ:\S\ ud\.’.A]\ Y

: Jadli g Argillaceous rocks (ddbalall) 4kl ) siuall 4
Cphall g Slud) ) Jajll ana e J8) aaag Al sdual) Canats
A. Claystone: is a clastic sedimentary rock it is composed of very fine particles

( clay sized less than 1/ 256 mm).

Ol aam dac U ilavis e (0550 U8 5 s3aa 54 :Claystone (Jualall) (bl jaa
. ala 1/ 256 (= B
B. Siltstone is a sedimentary rock which has a grain size in the silt range (1/16-1/256mm),

finer than sandstone and coarser than claystones.
Coall aaas Clasaa (10 Lalad s Al 380 S 9wy sAa 5o :Siltstone Al jas

C. Mudstone: is an extremely fine-grained sedimentary rock consisting of a mixture of
clay and silt-sized particles.

bl g adall ca As g Jae Aae b A g Slans e o) IS5 0S5 :Mudstone Gslal) saa

D. Shale: is a fine-grained, clastic sedimentary rock composed of mud that is a mix of

flakes of clay minerals and tiny fragments (silt-sized particles) of other minerals,
especially quartz and calcite
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E. Marl: a rock that consists of a mixture of clay materials and calcium

carbonate and often contains kerogen
Laad 0985 Gun CaCO3 o suuadl€ll iligy)lSg Laisha (alaa (o 0685 AibaS Angay Bdua : Marl Jukall
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:Non-clastic or Chemical Sedimentary Rocks
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Evaporation _Axl .1
Precipitation cuwyil) .2

Evaporites <) adiall
1. Rock salt is a chemical sedimentary rock that forms from the evaporation of ocean of
saline lake waters. It is also known by the mineral name halite.
:Rock salts gdall ysiua |1
Gnal) s Ll cans a5 Aallal) i jonall s laanall g sl obia judif e 0 5S8 AilaasS Ay su ) ) sha A
halite (NaCl) <udled) Ll o &l

2. Sylvite is potassium chloride (KCI) in natural mineral from. It forms crystals very
similar normal rock salt, halite (NaCl). Sylvite a salty taste with a distinct bitterness.

Sylvite KCI  agsligal) a5< .2
el 48l Sl oSl slall Gua e Rock salts alall il ailie Gasall 138

3. Gypsum is an evaporate mineral most commonly found in layered sedimentary
deposits in association with halite, anhydrite and dolomite. Gypsum (CaSO4. 2H-0) is
very similar to Anhydrite CaSQO. . The chemical difference is that gypsum contain two
waters and anhydrite is without water.

& dalaie dngwy il JS0 jeda Wley Aall able e 0 Galas R :Gypsum  aguwall .3
CaSO4. 2H20 s psewall Slasll Sl L culalal) 5 cuhalg) 5 halite zlall jsaa
4. Anhydrite is a mineral anhydrous calcium sulfate CaSOa.

bty KUy agenndl Ganad 4lie s Adle ) sl Gl,S aes 0 Anhydrite <ulouied) 4
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https://en.wikipedia.org/wiki/Calcium_sulfate

Precipitates
ikal) G il A gSial) dpibiassl) ) il

1. Limestone is a rock that is composed primarily of calcium carbonate. it can form
chemically from the precipitation of calcium carbonate from lake or ocean water.
In cave droplets of water seeping down from above enter the cave through fractures or other
pore space in the cave ceiling.

Cuusll (3555 CaC03 pauudlll Slis)lS e culad IS 33686 Bam o :Limestone gl saad)
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2. Dolomite (also known as dolostone and dolomite rock) is a chemical seélimentary roci<

that is very similar to limestone. It is thought to form when limestone or lime mud is
modified by magnesium- rich groundwater.

i @y Culaglsall ane (e O3Sy (@ad) aall alie 45LeS Lugwy S3ua & : Dolomite culal gal
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Organic Sedimentary Rocks 4y gl 4 g )il siuall
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Black Shale 2sw¥) <yl jaa 5 Coal axdll Jic

1. Coal, formed from plants that have removed carbon from the atmosphere and
combined it with other elements to build their tissue.
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2. Black Shale Rocks
A specific type of sedimentary black rocks, fine grained that contains significant amounts
(>3%) of organic carbon.

Black shale Rocks 2s«¥) 3l Auall 2
dee b @l (e OS5 Al Gl elaguadl duge)ll jsdall e jaas 53 daendd Black Shale mlhias aadieg
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Biochemical sedimentary Rocks 4gball dsbuas!) dugull  sduall

Biochemical sedimentary rocks are created when organisms use materials dissolved in
water to build their tissue, hard mineral skeletons accumulation after death sedimentary
rocks made from these minerals.
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Metamorphism is the solid-state transformation of pre-existing rock into texturally or
mineralogically distinct new rock as the result of heat, pressure, and/or fluid activity, produces

metamorphic rocks. The preexisting rocks may be igneous, sedimentary, or other metamorphic
rocks.
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How Metamorphism Alters Rocks

The metamorphic process causes many changes in rocks, including increased density, growth
of larger crystals, reorientation of the mineral grains into a layered or banded texture, and the
transformation of low temperature minerals into high-temperature minerals.
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Jadll clilee (Sl o) salic AGENTS OF METAMORPHISM

The agents of metamorphism include heat, pressure (stress), and chemically active fluids.
However, the degree of metamorphism and the contribution of each agent vary greatly from one
environment to another.
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In low-grade metamorphism, rocks are subjected to temperatures and pressures only slightly
greater than those associated with the lithification of sediments. High-grade metamorphism, on

the other hand, involves extreme tectonic forces and temperatures close to those at which rocks
melt.

1. Heat as a Metamorphic Agent - The most important agent of metamorphism is heat because it
provides the energy to drive the chemical changes that result in the recrystallization of minerals.
Heat my derived from intrusion of molten material rising from below. The effects of this contact
metamorphism are most apparent when it occurs at or near the surface where the temperature
contrast between the magma and the host rock is most pronounced.
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2. Pressure and Stress as Metamorphic Agents - Pressure, like temperatures, also increases with
depth. Buried rocks are subjected to the force, or stress, Pressure (stress)as metamorphic agent
exerted by the load above.
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There are several types of metamorphism.Jds~ill Gllee (e g 53l 3ac cllia

: Thermal or Contact Metamorphism ww\ F Shall Jeadl .1
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