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Geology 
 
Geology is the study of rocks and minerals of the earth’s crust, and of the 
changes that have occurred in the rocks since the earth first came into existence. 
The forces now at work within the earth’s crust scientists believe are the same 
forces which have always operated. 

 
Our Earth 

Scientists have discovered that there are layers to the earth. One of the ways 
they have discovered this is by measuring seismic waves, which are massive 
waves of energy caused by earthquakes or massive, man-made explosions. 
 
The crust, the outside layer of the earth, is about 16 km thick. It consists of rock 
and loose materials. It is three times thicker under the continents than the oceans. 
It is formed from rocks that were once molten. When they came to the surface 
they cooled and became solid. These are called igneous rocks.  
 
Beneath the earth’s crust is the mantle. The mantle extends to a depth of 2900 km 
and is made of a thick, solid, rocky substance. The mantle is about 85% of the 
earth’s total weight and mass. The temperature may be as high as 167,000º C. The 
mantle is very hard, yet the pressure above it is so powerful that when there is a 
disturbance in the mantle the rock yields. The mantle is the region where the 
severest of the earthquakes originate. 
 
If we go even deeper within the 
earth we come to the outer core, 
which extends to about 4800 km 
below the surface. The outer core 
is made up of super heated 
molten lava which is believed to 
be made of mostly iron and 
nickel.  
 
Finally we reach the inner core 
which extends about 1500km 
towards the centre of the earth. It 
appears to be solid and to be 
composed chiefly of nickel and 
iron. The inner core is believed to 
be the source of earth’s 
magnetism. 
 
Complete: 

 
 

1.  Define the term geology. 
 

________________________________________________________________________ 
 

________________________________________________________________________ 

Crust 

Mantle 
Molten 
outer 
core 

Molten 
inner 
core 

Cross section of the Earth 
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2.  The earth has ___________ layers. These are:  _____________________________ 
 

________________________________________________________________________ 
 
3.  Describe each layer.  

 

________________________________________________________________________ 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 

 
 

Rocks and Minerals 
A mineral is a naturally occurring crystalline substance having a definite 
composition. It is not the result of any process of life, but is any solid part of the 
crust of the earth which has been formed by natural processes. Most rocks consist 
of particles of different minerals, and have a variable composition. 
 
Some elements are found as minerals in the rocks of the earth, e.g., gold, silver, 
copper, sulphur and carbon (as diamond and graphite). However, most minerals 
are compounds of two or more elements. Oxygen and silicon are the most 
abundant elements found in minerals. They are present in all silicates, and these 
are the chief rock-forming minerals of the earth’s crust. 
 
Weathering and particular bacteria break down certain rocks. Others crack due 
to changes in surface temperature. Still others crack due to the release of forces 
from the crust’s mantle when folding takes place. Water enters the cracks and if 
the temperature falls below the freezing point of water, the formation of ice 
which occupies a greater volume than the water from which it is formed, splits the 
rocks. This means the face of the earth is continually changing. 
 
Wind and rain causes erosion; glaciers grind rocks as they move; the running 
water of streams and rivers cause erosion; earthquakes dislodge and break rocks. 
Water dissolves certain gases and the resulting solutions react chemically with the 
rocks. These changes do not take place over night but they do occur very 
gradually. 
 
In the same way, the inside of the earth is undergoing changes though not for the 
same reasons.  
 
There are three types of rocks found on the earth: igneous rock, sedimentary rock 
and metamorphic rock. 
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Igneous Rock 
The word igneous comes from Latin and means “fire.” In the mantle of the earth 
near the crust are pockets of hot molten rock, which, because of pressure from 
inside the earth, extrude, (squeeze out,) liquid rock (magma) through volcanoes 
to the earth’s surface. When the lava reaches the surface it cools and hardens 
and becomes igneous rock. Often the magma is held back by over-laying rock 
and is intruded, (thrust into), areas between layers of other material where it cools 
slowly. 
 
Texture and chemical composition enables igneous rocks to be further classified. 
Crystallization occurs as magna solidifies. 
 
●  With deep intrusive rocks, the cooling is slow and crystals large enough to be 

seen with the naked eye have time to form. Such rocks are called plutonic 
(deep seated) and are said to have a coarse-grained texture, e.g., granite. 

 
●  With extrusive rocks the cooling is fast and small 

crystals form. A microscope is needed to see 
them. Such rocks are called volcanic and are said 
to have a fine-grained texture, e.g., basalt. The 
cooling may be so rapid that only the most minute 
crystals form and a shiny natural gas is produced, 
e.g., volcanic glass. The release of gases may 
‘froth up’ the solid, e.g., pumice. 

 
●  Irregular cooling rates produce rocks with large crystals included in a fine 

crystalline mass. They are found in intrusive rocks near the surface. They are 
called hypabyssal and said to have a porphyritic texture. 

 
Mineral Composition: Acidic and Basic Rocks 
 

●  Rocks with a high proportion of quartz or silica and little iron-magnesium 
compounds are acidic, e.g., granite. They are light in colour and fairly light in 
weight. On weathering, they do not produce fertile soils as quartz is insoluble 
and so cannot provide plant food. 

 
●  Rocks with very little or no quartz and a high proportion of iron-magnesium 

are basic, e.g., basalt. They are darker in colour and  heavier in weight than 
acidic rocks. On weathering they produce red or dark fertile soil. 

 
Examples of igneous rock are: 
granite, rhyolite, basalt, scoria, pumice and obsidian. 
 
Granite 
Granite a plutonic rock of coarse-grained texture, 
acidic and of light colour; usually with a speckled 
appearance, often black and white but sometimes 
pink; contains quartz; feldspar and mica. Granite is 
used for trim and decoration in buildings and for 
monuments. 
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Basalt is formed in the same way and is hard, dark rock. 
 
Rhyolite 
Rhyolite is a volcanic rock of very fine texture, acidic and of light 
colour; the normal colour is white, pink to grey, and sometimes 
reddish due to iron stains; the same chemical composition as granite. 
 
Scoria 
Scoria rocks are formed when lava cools quickly above ground. You can see 
where pockets of air have been. Scoria is actually a kind of glass and not a 
mixture of minerals. 
 
Pumice rock 
Pumice rock is formed when lava cooled quickly above ground. It comes from 
the top of the stream and is very light, therefore most pumice stones will float in 
water. Pumice is also a type of glass and is often used as decorative landscape 
stone. When ground to powder it is used as an abrasive compound. 
 
Obsidian rock 
Obsidian rocks also cool quickly above ground. It is black volcanic glass. 
 
Answer these questions fully: 

 
 

1.  What is the definition of a mineral? 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 

2.  What are most minerals composed of? 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 

3.  What causes rock to crack? 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 
4.  Name the three types of rock found on earth. 
 

________________________________________________________________________ 
 
5.  Explain the meaning of the terms extruded and intruded. 
 

________________________________________________________________________ 
 
6.  Explain the difference between extruded and intruded rocks. 
 

________________________________________________________________________ 
 

________________________________________________________________________ 
 

________________________________________________________________________ 

Rhyolite 
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Answers for Secondary Science 8C 
 

Page 2 
Complete 

1.  Geology is the study of rocks and 
minerals of the earth’s crust, and of 
changes that have occurred in the rocks 
since the earth first came into existence. 

 

Page 3 
2.  four, crust, mantle, molten outer core, 

solid inner core 
 

3.  The crust is the outside layer of the earth 
and is 16km thick. 

 

Below the crust is the mantle that 
extends to 2,900 km. and is made of a 
thick, solid, rocky substance. It is 85% of 
the earth’s mass. The temperature here 
reaches 167,000ºC. 
 

Below the mantle is the outer core, 
which is 4,800km thick and is made up 
of super heated, molten lava. 
 

The centre of the earth is the inner core 
which extends about.1500 km and is 
solid and appears to be the source of 
the earth’s magnetism. 

 

Page 5 
Answer questions 

1.  A mineral is a naturally occurring 
crystalline substance having a definite 
composition. It is not the result of any 
process of life but is any solid part of the 
crust of the earth which has been 
formed by a natural process. 

 

2.  Most minerals are composed of 
compounds of two or more minerals of 
which oxygen and silicon are the most 
abundant elements. 

 

3.  Weathering, particular bacteria, surface 
temperature, release of forces from the 
crust’s mantle and ice all cause rocks to 
crack. 

 

4.  The three types of rock found on earth 
are igneous, sedimentary and 
metamorphic rock. 

 

5.  Extruded means to squeeze out and 
intruded means to thrust into. 

 

6.  With extrusive rocks the cooling is fast 
and small crystals form. These are usually 
volcanic and have a fine grained 
texture. Often only minute crystals form. 

 

Intrusive rocks cool slowly and form 
crystals large enough to be seen with 
the naked eye. They are coarse grained 
and said to be plutonic. 

 
 

 

Page 6 
7.  Acidic rocks have a high proportion of 

quartz or silica and little iron-magnesium 
compounds. An example is granite. 

 

Basic rocks have little or no quartz and a 
high proportion of iron-magnesium. They 
are darker in colour and heavier in 
weight than acidic rocks and on 
weathering produce red or dark fertile 
soil. An example of basic rock is basalt. 

 

8.  Granite, rhyolite, basalt, scoria, pumice 
and obsidian are all igneous rocks. 
Parent to check from information on 
pages 5 and 6. 

 

Page 9 
Answer questions: 

1.  Sedimentary rocks are made of small 
pieces of other rocks that have eroded 
or of material that once was plants or 
animals. 

 

2.  They are formed as the sediment settles 
in water and is slowly pressed down as 
layer after layer is deposited on top until 
the bottom layer slowly turns to rock. 

 

3.  Cementation, compaction, desiccation 
and crystallisation all help form hard, 
solid rock. 

 

4.  b.  Compaction: How it Occurs 
—in fine grain deposits 
—pore spaces too small and 

cementation occurs 
—weight compacts material into rock 
—smaller volume 

 

Examples 
—shale, mudstone 

 

c.  Desiccation: How it Occurs 
—loss of moisture due to either 

compaction or evaporation 
Examples 
—silica, calcite 

 

d.  Crystallization How it Occurs 
—mineral deposits harden 
—water evaporates and mineral 

solution becomes higher resulting in 
crystallization. 

Examples 
—rock salt and rock gypsum 

 

Page 10 
5.  a.  Strata 

Most sedimentary rock formed in 
layers or strata separated by 
bedding planes along which the 
rocks split 
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