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Chapter 3  Minerals, Rocks, and Structures

Minerals

Minerals are crystalline solids which have definite chemical compositions that can be expressed 
as a formula of elemental symbols (such as SiO2, Ag, or CaCO3). The atoms in minerals are 
arranged in a regular three-dimensional array called a crystal structure.

The properties of the atoms in a mineral, as well as their geometrical arrangement, affect the 
color, shape, hardness, and other properties of the mineral.

Mineral tests include color, crystal shape, streak, hardness, cleavage, luster, and specific gravity. 
Other tests can be performed on special properties, for example, conductivity.

Types of Rocks

Igneous rocks are made of interlocking crystals of minerals that cool and crystallize out of 
magma (molten rock).

Magmas can cool and solidify before they reach the surface to form intrusive igneous rocks 
with coarse-grained textures. 

Lava that reaches the surface cools to form extrusive igneous rocks with fine-grained textures.

Igneous rocks are classified according to the abundance of dark and light minerals. The 
minerals in igneous rocks indicate the kind of tectonic setting in which they form. For example, 
dark black to dark green basaltic rock is indicative of the melting of oceanic crust. 

Clastic sedimentary rocks contain fragments of rocks and minerals that have been physically 
transported and deposited and converted into rock. 

Organic sedimentary rocks contain the remains of plants and animals that have been converted 
into rock.

Chemical sedimentary rocks form from the direct precipitation of minerals from a solution.

Sedimentary rocks and igneous rocks can be metamorphosed (turned into a metamorphic rock) 
if they are subjected to high temperatures and/or pressures.

Metamorphism occurs while the rock is still solid, before the temperature becomes so high that 
part of the rock melts.

Metamorphic rocks have distinctive textures that often exhibit special layers and overgrown 
crystals. Layering can occur in rocks that originally did not contain any linear structures.

Geologic Maps

A geologic map shows the distribution of bedrock that is either at Earth’s surface or covered by 
a thin layer of soil or very recent sediment.
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Rock Units 

Rock bodies that are formed during the same process are called rock units. Like rocks, they can 
be igneous, sedimentary, or metamorphic in origin.

Rock units usually cover large areas, often hundreds or thousands of square meters, or in some 
cases, tens of square kilometers. Typically, they are much wider than they are deep.

Structural Geology

Tectonic plates move very slowly (2 to 20 cm/yr), but over spans of hundreds to thousands of 
years, great forces build up in Earth’s crust. Three different kinds of forces can cause rocks to 
deform: tension forces, compression forces, and shear forces.

The tilting of rock layers is a sign that they have been deformed by forces acting within Earth. 

A fracture surface along which rocks slip is called a fault. There are four types of faults: normal 
faults, reverse faults, thrust faults, and strike-slip faults. Each type is defined by its movement.

Movement on faults usually occurs suddenly after a long time without any movement. The 
forces that cause the faulting build up very slowly and when they become greater than the 
strength of the rock, the fault moves. 

Folds are usually formed when rocks are squeezed together by compressive forces. Folds are 
especially common when the rock is layered, such as sedimentary rock. 

The parts of the folds that are concave upward are called synclines and the parts of the folds 
that are convex upward are called anticlines. Folds in rocks can be as small as a few centimeters 
to as large as many kilometers.

Reading Geologic History

Geologists apply several basic principles in the interpretation of geologic maps and cross 
sections. One of these, the Principle of Superposition, states that younger sedimentary and 
volcanic rocks are deposited on top of older rocks.

The Principle of Original Horizontality states that sedimentary and volcanic rocks are laid 
down in nearly horizontal layers.

The Principle of Lateral Continuity states that sedimentary and volcanic rocks are laid down in 
layers that are usually much greater in lateral extent than in thickness.

The Principle of Crosscutting Relationships states that if one rock unit or geologic feature cuts 
across another rock unit or geologic feature, it was formed later in geologic time. 
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