
Identifying Minerals 

Mineralogists are scientists who specialise in the study of minerals, both on Earth as well as those 
from beyond the Earth, such as rock samples from the Moon or meteorites. 

Many mineral names end in ‘ite’. This suffix is derived from the Greek word lithos (from its adjectival 
form -ites), meaning rock or stone. 

Every mineral has two different names: 

• Mineralogical, e.g. pyrite, quartz.
• Chemical, e.g. iron sulphide FeS2 or silicon dioxide SiO2.

In addition, well-formed crystals of some minerals will also have a gemmological name, e.g. peridot is 
clear, gemstone quality olivine. 

Some minerals are valuable to us and some are not. It’s useful to be able to identify those we want to 
use. Most identification is done by assessing the properties of the mineral, observing its features and 
undertaking a few simple tests. The properties most commonly used in identification of a mineral are 
colour, streak, lustre, hardness, crystal shape, cleavage, specific gravity and habit. Most of these can 
be assessed relatively easily even when a geologist is undertaking fieldwork. 

Color and streakk  

The colour of minerals can be deceiving. Minerals with the same chemistry can have different colours, 
usually caused by minor impurities in the crystal. Quartz can be clear, white, pink, purple, grey, red, 
yellow, green, brown and even black (Figure 6). The mineral corundum (aluminium oxide – Al2O3) is 
colourless when pure but when it contains chromium and iron it is a red colour and is called a ruby. 
When it contains iron and titanium it is blue and is called a sapphire. 

Figure 6: Varying colours of quartz. From left to right - clear quartz on haematite, amethyst (purple quartz), smoky 
(black quartz), citrine (yellow quartz) and rose (pink quartz). Source: Wikimedia Commons, photo credits: 
Rob Lavinsky, iRocks.com – CC-BY-SA-3.0. 

Scientists use the streak rather than the colour of a mineral as a more reliable identification method. 
The streak is the colour of the powered mineral and is often found by scratching the sample on an 
unglazed white tile (streak plate). Even with the presence of impurities, the colour of the streak 
remains consistent. 
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Pyrite (fool's gold) is a mineral which has a streak colour very different from the colour of the mineral. 
This is handy when trying to determine if a sample is real gold or fool's gold. Pyrite will leave a black 
powder if it is scratched on a white tile, whereas gold will leave a yellow/gold smear (Figure 7). 

 
Figure 7: Streak plates showing a black pyrite streak (top) and a yellow gold streak (bottom). 
Source: Geoscience Australia, photo credits: Chris Fitzgerald. 

 Lustre 
Lustre or sheen describes how light is reflected from a mineral’s surface. It indicates what the mineral 
surface looks like, disregarding its colour. The two basic divisions of lustre are metallic and non-
metallic. A number of other words are often used to describe non-metallic lustre – glassy, earthy, 
pearly, greasy, dull, adamantine (diamond-like), silky and resinous. For example, galena is metallic, 
haematite is earthy, quartz is vitreous (glassy) and sphalerite is resinous (Figure 8). 

 
Figure 8: Sample of galena showing metallic lustre (left) and sphalerite with resinous lustre (right).  
Source: Geoscience Australia, photo credits: Chris Fitzgerald.  
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Hardness 
Minerals can also be identified by comparing their relative hardness. If a substance is able to scratch 
another substance, it is harder. A standard hardness scale, called Mohs Scale of Hardness, is named 
after the scientist Friedrich Mohs (1773-1839) (Table 1). It is simply a relational scale from 1 to 10, 
where 1 is the softest value and 10 is the hardest. For example, quartz with a hardness of 7 will 
scratch feldspar which has a hardness of 6. Diamond, hardness 10, will scratch every other mineral. 

There is a general link between hardness and chemical composition via a mineral’s crystal structure. 
The stronger the chemical bonding the harder the mineral, as more energy is required to break the 
chemical bonds. However, hardness can change depending on which bonds are broken within the 
crystal structure (i.e. the direction in which it is scratched). For example, when kyanite is scratched in 
one direction it exhibits a hardness of 4 to 5 but when scratched in a perpendicular direction it exhibits 
a hardness of 6 to 7.  
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Table 1: Mohs scale of hardness with common objects for comparison. 

Hardness Mineral or common testing items Photo 

1 Talc 
Mg3(Si4O10)(OH)2 

 

 
Pencil lead (graphite) 
C 

 
2 Gypsum 

CaSO4 

 

 
Fingernail 

 
3 Calcite 

CaCO3 

 

 
Australian Silver Coin (75% copper, 25% nickel) 

 
4 Fluorite 

CaF2 

 

 
Iron nail 
Fe 

 
5 Apatite 

Ca5(F,CL,OH)(PO4)3 
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Hardness Mineral or common testing items Photo 

 
Glass 
SiO2 (+Na or Li) 

 
6 Orthoclase feldspar 

K(AlSi3O8) 

 

 
Steel knife blade 

 
7 Quartz 

SiO2 

 

 
Knife sharpener 

 

7.5-8 Beryl 
Be3Al2(SiO3)6 

 
8 Topaz 

Al2(SiO4)(F,OH)2 

 
9 Corundum (sapphire/ruby) 

 
10 Diamond 
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 Crystal Shape 
The shape that a mineral will take as it crystallises reflects the internal arrangement of its atoms 
(Figure 9). Some crystal shapes are particularly recognisable. Many perfect crystal shapes can be 
described as geometric shapes such as a cube (pyrite, halite), octahedron (magnetite, diamond, 
fluorite) or dodecahedron (garnet). 

 

 

Figure 9: Visualisation of a diamond crystal. Source: Geoscience Australia, photo credit: Chris Fitzgerald. 

 Cleavage 
When crystals break, they split along straight faces called cleavage planes (Figure 10) which are 
weak due to the atomic structure of the crystal. 

Figure 10: Common types of cleavage present in minerals. Source: Wikimedia Commons, image credit: 
Michael Rygel. 
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Mica has one cleavage plane which allows it to break into flat sheets; calcite (CaCO3) has regular 
cleavage at 60° and 120° resulting in a beautiful rhombic crystal (Figure 11) whereas iron pyrite (FeS2) 
has 90° cleavage resulting in cubic crystals known by old time miners in Western Australia as “Devil’s 
dice”. 

 
Figure 11: Calcite rhombohedra up to 5 cm long, Wessels Mine, South Africa. Source: Wikimedia Commons, 
photo credit: Rob Lavinsky, iRocks.com – CC-BY-SA-3.0. 

Quartz does not have any planes of weakness so does not cleave (split along planes). When it breaks 
we say that it fractures, leaving glassy conchoidal edges. Stone Age people knew that quartz behaved 
in this way and learnt to use the fracture to make quartz tools such as knives and arrow heads. Rocks 
containing lots of silica, such as chert or obsidian, were also used for stone tools and are often called 
flint. 

 

 Specific Gravity 
Specific gravity is a measure of the density of a mineral. Imagine a tennis ball and a cricket ball. 
Although they are about the same size, the cricket ball feels much heavier. This means the cricket ball 
has a higher specific gravity (is more dense) then the tennis ball, which has a lower specific gravity (is 
less dense). 

Specific gravity compares the weight of a mineral to the weight of the same volume of water. Water 
has a specific gravity of 1. Gold has a specific gravity of about 19. This means that a certain volume of 
gold would weigh 19 times more than the same volume of water. If a mineral floats, its specific gravity 
is less than 1. Precious stones such as diamond, zircon and rubies are easily distinguished by 
differences in specific gravity. 

Habit (natural shape) 
Habit refers to the way a mineral looks when it is found in its natural state (Table 2). It is the 
characteristic shape in which a mineral commonly grows. For example, although individual magnetite 
crystals are cubic, the magnetite mineral itself usually grows into a lumpy globular shape. Any 
particular mineral may display more than one habit.  
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Table 2: Mineral habits 

Habit Description Common Example(s) Photo 

Acicular Needle-like, slender 
and/or tapered 

Natrolite 
Rutile 
Gypsum 

 
Columnar Long, slender prisms 

often with parallel 
growth 

Apatite 
Quartz 
Calcite 
Hematite 

 
Cubic Cube shape Pyrite 

Galena 
Halite 

 
Dodecahedral Dodecahedron, 12-

sided 
Garnet 

 
Foliated or lamellar 
(layered) 

Layered structure, 
parting into thin sheets 

Mica  

 
Globular or 
botryoidal 

Grape-like, 
hemispherical masses 

Malachite 
Hematite 
Pyrite 
Magnetite 
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Habit Description Common Example(s) Photo 

Hexagonal Hexagon shape, six-
sided 

Quartz 

 
Octahedral Octahedron, eight-sided 

(two pyramids base to 
base) 

Diamond 
Fluorite 

 
Prismatic Elongate, prism-like. Tourmaline 

Beryl 
Azurite 

 
Rosette or lenticular  Platy, radiating rose-like 

aggregate 
Gypsum (desert rose) 
Barite 
Hematite 

 
Stellate Star-like, radiating Pyrophyllite 

Aragonite 
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