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ilicon Dioxide (SiO2) is the building material for many of the most interesting and beautiful minerals. 

The first form of SiO2we will touch on is the massive form of the six-sided crystal. There are many variants -- the sides may not be the same size, or the points may be more than six-sided or not of equal size, some are right-handed and some are left-handed. 

Crystal is found in several colors: 

Blue - contains rutile. The light is reflected by the TiO2, and the blue wave length is what we see ---pale or soft blue, smoky or milky blue, and sometimes lavender-blue. 

Citrine - appears to be caused by colloidally-dispersed particles of hydrous ferric oxide. The range of color is light yellow to yellow-brown and occasionally golden yellow. 

Rose - contains rutile also. The orientation of the inclusions is such that the red light is reflected, giving off a pale red to deep red, sometimes with a lavender tint. Rose quartz is found in pegmatite dikes in masses and is 

usually highly fractured. 

Smoky - the exact cause is not known. It is found to contain aluminum, but so does clear quartz. It also contains some lithium, calcium, magnesium and iron. It seems to always have fluid inclusions. 

Milky or white - caused by a great number of minute cavities or flaws, or sometimes by the inclusion of clay materials. 

Purple/Amethyst - its color varies from clear to deep purple with some blue and green. It is probably colored by ferric iron, manganese or potassium sulphate and many other minerals.

The most colorful quartz material is known as cryptocrystalline, also called microcrystalline because of the fine structure. Its crystal structure can be seen only under high magnification. 

Chalcedony - occurs as irregular, round  botryoidal masses, concretions or as veinlets, some massive. Chalcedony is banded, sometimes readily seen and sometimes seen only under a microscope. The color range is pale yellow. The color is produced by traces of different minerals: iron oxide produces brown and red, the green is from nickel. Chalcedony is porous, allowing for artificial coloring and the absorption of water and other liquids. 

Sard - uniformly light to dark brown. It may have an orange-brown or red-brown tint. 

Carnelian - uniformly red to red-brown or flesh-red; the most desired is blood red. 

Agate - banded with each successive layer a different color and translucency. Agate forms the same way as chalcedony in cavities, veins, etc. The color can be caused by any number of trace minerals. 

Chrysoprase, Plasma, Prase - all are green forms of chalcedony 

Heliotrope/Bloodstone - uniformly a green color and sub-translucent to opaque, containing red spots of iron oxide or jasper in drops, resembling blood. 

Novaculite - shades of white. 

Jasper - massive fine grain with 20% or more iron oxide. Colors are reds, browns, yellows to black. Jasper is nearly opaque with dull luster. It is found in veins. 

Opal - in its purest form it is white to colorless. With the admixture of different minerals the color changes to blue-white, yellow, yellow-brown, orange, green blue to black. Three mechanisms affect the color: 

1. the pigment 

2. interference of light giving the flash of precious opal 

3. heavy dominant color makes for solid color. In precious opal transparency is necessary for the fire to show. Opal is hydrous (containing water), and the loss of water from dehydration is suspected to cause cracking. Precious opal contains brilliant colors - blues, greens. Fire opal is dominated with brilliant reds and oranges. 

Geodes - formed in lava beds in gas cavities by the circulation of silica rich water, forming chalcedony or agate nodules. Some are solid, others hollow with other silicon material inside. 

There are many silicon dioxide minerals. Other gem minerals are also high in SiO2 - jade and tourmaline are both over 50%. A complete study of them is found in Dana's System of Mineralogy, Seventh Edition, Volume 3. 

