The Rocks s—iwall
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 classified 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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» Types of elements in the magma
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* The melting point of each mineral
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Minerals with high melting point will crystallize first.
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Slow cooling promotes large crystals.

Fast cooling promotes small crystals..



Classification of Igneous Rocks
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Plutonic (intrusive) 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) 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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Texture: refers to the relationship between the materials of which a rock
composed.
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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 happen

when magma or lava comes into quick contact with much cooler materials near the
Earth's surface. Pure volcanic glass known as obsidian.

Glassy Texture (A gl 4

Aa A el 2l Al 6 585 s e (g gtV sl o ol slite e gl
EJ_)\_.IS\ JM‘ u;\.m” )3@..41\ wm)\:iumc &L\J;:to&j &LI\_))L u)S.d udwz\m)ﬂgka:\y
Obsidian gl s oams &l A zla 31 )Y o U Ao o

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

; ‘ Lava Form 4l ¢ ikl 1
ki) e )l i) @l e (e a5 g ha e g dnall jgeaiall Q) K5
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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Textures of igneous rocks ‘
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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. Adike 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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Bowen’s Reaction Series el ¢ sb dula
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Temperature 7 . . Igneous Rock
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Highest i
Olivine
Temperature Calcium-rich ULTRAMATIC
1400°C < - komatiite, peridotite
(first to crystalize)
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\/ Sodium-rich
Lowest Potassium Feldspar
Temperature ¥ . GRANITIC
650°C Muscovite Mica - rhyolite, granite -
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(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.
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» Different minerals form from magma at different temperatures.
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* Some minerals crystallize when magma is at a higher temperature, while
others only crystallize when magma is at a lower temperature.
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» Minerals that form at high temperatures are listed at the top and minerals
that form at lower temperatures are listed at the bottom.
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* 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.
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* 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.
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