
Minerals,  crystals,  and rocks  – what’s the difference?  the 
 

Minerals are natural inorganic substances that have a regular crystal structure and distinctive 
chemical composition. Minerals are composed of combinations of Earth’s 98 naturally occurring 
elements and have distinct measurable physical and chemical properties and crystalline structures. 
Mineral compositions can usually be expressed by a chemical formula indicating the elements present 
and proportions in which they are combined, for example SiO2 is the formula for quartz. 

Minerals vary from simple, pure elements like gold, copper, silver, carbon and sulphur to complex 
mixtures that have a thousand or so known forms. Examples of common minerals in the Earth’s crust 
are quartz, feldspar, mica and calcite. Minerals may occur as single crystals or collections of 
crystals. 

Crystals are solid objects that have a regular shape due to their component atoms being arranged in 
a regular pattern. Well-formed crystals usually have straight edges and flat surfaces, called faces, 
which reflect light and give crystals their sparkling look. However, during the formation of a crystal, the 
shapes often become distorted, resulting in imperfect crystals. Solids which form crystals are called 
crystalline. Solids which are not crystalline are called amorphous (morph is the Greek word for 
shape, so amorphous means shapeless). These substances do not have regular shapes, for example 
obsidian, also known as volcanic glass. Obsidian cools so quickly that no crystals form at all. 
Sometimes the same substance may have both a crystalline and amorphous form; silica (SiO2) can 
form both crystalline quartz and amorphous jasper (Figure 1). 

 
Figure 1: Left – Quartz, a crystalline form of silica and right – jasper, an amorphous form of silica. 
Source: Wikimedia Commons, photo credits: Rob Lavinsky, iRocks.com – CC-BY-SA-3.0 and Stanislav Doronenko. 
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Rocks are made of a mixture of minerals and often the minerals are in crystalline form. The mineral 
content of a rock and the size of the mineral crystals determine the physical and chemical properties 
of a rock. For example, granite forms when magma slowly cools many kilometres below the surface 
of the Earth. As it cools, crystals of the minerals quartz (white), feldspar (pink or brown) and mica 
(black) grow. You can see these crystals very clearly with the naked eye although they may not 
display the regular geometry you associate with crystals. Granite is an igneous rock, it forms from 
molten material ("ig" is Latin for fire). Most igneous rocks are made of interlocking crystals of a range 
of sizes. 

Basalt is an igneous rock which forms when lava cools on the surface of the Earth. Because the lava 
cools relatively quickly, crystals do not have time to grow large so are not usually visible to the naked 
eye (Figure 2). The crystals can be seen in a thin-section under a microscope (see page 18). 

 
Figure 2: Close-up of granite (left) and basalt (right). Granite has larger crystals, while basalt has small crystals 
only visible through a microscope. Source: Geoscience Australia, photo credits: Chris Fitzgerald. 
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