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Crystal Forma6on 

Minerals grow in specific shapes, and usually crystallize into one of six crystal systems. The axes of the crystal, the angles at 
which the axes intersect, and the degree of symmetry define each system. 

    *  Isometric ‐‐ Also called the cubic crystal system. Crystals are usually shaped like blocks, with similar and symmetrical 
faces. The crystal has three axes of symmetry, all at right angles to each other, and all of the same length. 
Example: pyrite. 

    *  Tetragonal ‐‐ Typically, the crystals are shaped like four‐sided prisms and pyramids. Each crystal has three axes, all 
perpendicular to one another. Two axes are the same length and lie on a horizontal plane. The third axis is not the 
same length and is at a right angle to the other two. 

        Example: zircon. 

    *  Hexagonal ‐‐ These crystals are usually shaped like six‐sided prisms or pyramids. Each crystal has four axes of 
symmetry. Three lie in the same plane, are the same length, and intersect at 120° angles. The fourth axis is not the 
same length, and is perpendicular to other three. 
Example: beryl. 

    *  Orthorhombic ‐‐ These crystals are short and stubby. Each crystal has three unequal axes, all at right angles to one 
another. 
Example: topaz 

    *  Monoclinic ‐‐ Crystals are short and stubby with >lted faces at each end. Each crystal has three unequal axes. Two 
axes lie in the same plane at right angles to each other. The third axis is inclined. 
 Example: gypsum. 

    *  Triclinic ‐‐ Crystals are usually flat with sharp edges, but exhibit no right angles. Each crystal has three unequal axes. 
None are perpendicular to one another. 
 Example: feldspar. 

W19 Science Project Informa>on compiled by AJT 



Mineral Iden6fica6on 

Color 
Usually, we no>ce the color of a mineral first. Some minerals are easily iden>fied by color because they are never any other color. For 
example, malachite is always green. Keep in mind, however, that color by itself isn't enough to iden>fy a mineral. Chemical impuri>es 
can change the color of a mineral without changing its basic make‐up. For example, quartz in its purest form is colorless and clear as 
glass. Quartz with traces of iron becomes violet (amethyst). With traces of manganese, it turns pink (rose quartz). If quartz is exposed 
to radia>on, it turns brown (smoky quartz). 

Streak 
When a mineral is rubbed firmly across an unglazed >le of white porcelain (a streak plate), it leaves a line of powder. This is called the 
streak. The color of the streak is always the same, whether or not the mineral has impuri>es. For example, quartz leaves a white 
streak, whether it's violet (amethyst), pink (rose quartz), or brown (smoky quartz).  

Transparency 
Transparency describes how well light passes through a mineral sample. There are three degrees of transparency: transparent, 
translucent, and opaque. You can see objects through a transparent mineral. You can see light, but no objects through a translucent 
mineral. You can't see anything through an opaque mineral. 

Luster 
Luster is the way the surface of a mineral reflects light. Luster should be observed on a cut or freshly broken, untarnished surface. 
There are two general types of luster ‐‐ metallic and non‐metallic. The terms used to describe luster are: 

    * Metallic ‐‐ example: gold 
    * Vitreous (glassy) ‐‐ example: quartz, tourmaline 
    * Adaman>ne (brilliant) ‐‐ example: diamond 
    * Resinous (like resin or sap from a tree) ‐‐ example: sphalerite 
    * Greasy or waxy ‐‐ example: turquoise 
    * Pearly ‐‐ example: talc 
    * Silky ‐‐ example: asbestos 
    * Dull or earthy ‐‐ example: bauxite 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Hardness 
The hardness scale was established by the German mineralogist, Friedrich Mohs. The Mohs’ hardness scale places ten common 
or well‐known minerals on a scale from one to ten. One is the sokest mineral and ten is the hardest. These are the minerals used 
in the Mohs’ hardness scale: 

Mohs' Hardness Scale 
1   2     3     4     5     6     7     8     9     10 
Talc   Gypsum   Calcite   Fluorite   Apa>te   Feldspar   Quartz   Topaz     Corundum   Diamond 

To use the hardness scale, try to scratch the surface of an unknown sample with a mineral or substance from the hardness scale 
(these are known samples). If the unknown sample cannot be scratched by feldspar (6) but it can be scratched by quartz (7), then 
it's hardness is between 6 and 7. An example of a mineral that has a hardness between 6 and 7 is pyrite (6 to 6.5). 

If you don't have minerals from the hardness scale on hand, here are some common objects and their hardness values: 
Common Objects and Their Hardness Values 
2.5     3.5     5.5   6.5     8.5 
Fingernail   Penny  Glass   Steel knife   Emery cloth 

If an unknown sample can not be scratched by your fingernail (2.5) but it can be scratched by a penny (3.5), then it's hardness is 
between 2.5 and 3.5. An example of a mineral that has a hardness between 2.5 and 3.5 is calcite (3).  

Cleavage 
When a mineral sample is broken with a hammer, it breaks along planes of weakness that are part of its crystalline structure. 
These breaks are cleavages. Some minerals break only in one direc>on. Others break in two or more direc>ons. 

Some common forms of cleavage are cubic, rhombohedral, and basal. Cubic cleavages form cubes (example, halite). 
Rhombohedral cleavages form six‐sided prisms (example, calcite). Basal cleavages occur along a single plane parallel to the base 
of the mineral (example, topaz). 

If a mineral breaks easily and cleanly in one or more direc>ons, its cleavage is considered perfect. For example, calcite cleaves 
perfectly along three planes. As the quality of the break decreases, cleavage may be described as good, dis>nct, and poor or 
none. Some minerals cleave perfectly in one direc>on and poorly in others. For example, gypsum cleaves perfectly on one plane 
and poorly along two others. 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Rock Groups:  Scien>sts sort rocks into three groups, depending on how they have been formed. 

Igneous rocks 
Ignis is the La>n word for fire. Some>mes rocks heat up so much that they melt and turn into liquid rocks. When they cool 
down again, they harden into igneous rocks. If they cool quickly they will have fine, small crystals. Basalt and pumice are 
examples of this. These rocks cool and harden in air or water on the Earth's surface and are known as volcanic or extrusive 
igneous rocks. If the liquid rock cools underground slowly, over thousands of years, the rocks have larger crystals. Granite 
is an example of this. These rocks that form below the surface of the crust are called plutonic or intrusive igneous rocks. 
Igneous rocks never contain fossils and are not usually layered. 

Examples of this rock type include basalt and obsidian. 
Extrusive igneous rocks cool rapidly on the Earth's surface, while intrusive igneous rocks cool slowly underground. 

Sedimentary rocks 
All rocks can be worn down into smaller pieces by wind and water. These pieces are called grains and they can be washed 
into streams, rivers, lakes and seas. They then segle into layers called sediments, which become buried and cemented 
together. Over >me, these sediments harden into new rock called sedimentary rock. Some sedimentary rocks contain 
plant, animal or microbe fossils. A sedimentary rock is easy to iden>fy if small par>cles can be rubbed off as grains or 
powder, or if clear layers are evident. The sandstone used to build Victoria's Parliament House is an example of a 
sedimentary rock. The grains in sedimentary rocks can vary greatly in size. 

Examples of this rock type include conglomerate and limestone. 
Many public buildings such as Victoria's Parliament House are made from sedimentary rocks. 

Metamorphic rocks 
If you've ever made a cake you'll know how different the mixture is from the finished product. When you heat a substance 
(as in the oven) and put it under pressure (from the walls of the cake >n), the cake that comes out is very different to the 
mixture that went in. Similarly, all rocks can be changed by the heat and pressure condi>ons that are found deep in the 
Earth's crust. Rocks that have been changed are called metamorphic rocks. For example, the sedimentary rock limestone, 
changes to marble when it is exposed to the high temperatures and pressures beneath the Earth's crust. Metamorphic 
rocks are oken streaked or banded in appearance and they usually have small crystals. 

Examples of this rock type include gneiss and marble. 
Many famous statues are made from marble, a metamorphic rock. 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Crystals 
Small, flat surfaces that are shiny or sparkly, like >ny mirrors.  

Fossils 
Imprints of leaves, shells, insects, or other items in the rock.    

Gas bubbles 
"Holes," like Swiss cheese, in the rock.    

Glassy surface 
A shiny and smooth surface, like colored glass.    

Ribbonlike layers 
Straight or wavy stripes of different colors in the rock.   

Sand or pebbles 
Individual stones, pebbles, or sand grains visible in the rock. 

Here's a chart of some of the key characteris>cs that can help you iden>fy the rocks within these 
three main classes. 




