Phyllosilicates
[image: image1.wmf]These are sheet silicates characterized by tetrahedral Si4O10 layers and octahedral layers containing either (Mg,Fe) or Al.  The minerals for which you are responsible are kaolinite, chlorite, serpentine, talc, biotite and muscovite.  A schematic representation of their structures is shown below.

  In general the minerals in this group are soft, have a good basal cleavage and low specific gravity.  In this course we cannot spend much time on their structure: it is a course in itself.  The great importance of the phyllosilicates lies in part in the fact that they are the products of rock weathering and hence, the constituents of soils.

Serpentine Group: Mg3Si2O5 (OH)4 consists of three polymorphs: antigorite, lizardite, and chrysotile.  Antigorite and lizardite are massive, waxy, green to black and cannot be distinguished from one another in hand specimen.  Chrysotile, however, is the asbestos variety and is easy to distinguish by its habit.  

Occurrence: serpentine is an alteration mineral of Mg silicates, especially olivine, orthopyroxene, and amphibole.  It is associated with MgCO3 (magnesite), chromite, and magnetite. It sometimes forms a rock called serpentinite.

Use: chrysotile is the principal asbestos mineral and this is used in fireproofing.  It is a carcinogen.
Kaolinite: Al2Si2O5 (OH)4 is triclinic, has a hardness of 2 and a specific gravity of 2.6.  It is recognized by its dull-earthy luster and its white color.  It takes its name from Kaolin in China.

Occurrence: It is a secondary mineral formed by the weathering or hydrothermal alteration of Al-rich silicates, particularly feldspar.  

Use: It is used for pottery, bricks, tiles, sewer pipe, and filler in paper.  It is also the mineral that creates the shine in magazine paper.

Talc: The softest mineral of them all is Mg3Si4O10(OH)2.  It is monoclinic and is distinguished by its hardness, its pearly to greasy luster and its soapy feel.  The layers are held together by Van der Waals forces.

Occurrence: Talc is an alteration mineral of Mg silicates, olivine, pyroxene and amphibole.  It occurs in low-grade metamorphic rocks and forms the rock known as soapstone.

Use: powdered, it is an ingredient in paint, ceramics, rubber, insecticides, roofing, paper, talcum powder and make-up.

Mica Group: consists of both biotite and muscovite (and other minerals for which you are not responsible).  Micas are monoclinic, however  is close to 90, so its symmetry is close to hexagonal and is thus pseudo-hexagonal.  Crystals are tabular with either a hexagonal or diamond shaped outline.  

Muscovite: KAl2(AlSi3O10)(OH)2 has a perfect basal cleavage and its folia are flexible and elastic.  It has a vitreous, silky or pearly luster and is colorless to green.  

Occurrence: It is widespread and occurs in granites and granitic pegmatites.  It is usually found with quartz and feldspar in these rocks.  It occurs in metamorphic rocks and it is present in sedimentary rocks.  In this latter case, it is usually extremely fine-grained.  Fine-grained muscovite is often referred to as sericite.
Use: Sheet mica is used as an insulator.  It took its name from Muscovy-glass, because it was used as a substitute for glass in Old Russia.

Biotite:  K(Mg,Fe)3(AlSi3O10)(OH)2 is pseudo hexagonal and is usually found in foliated masses.  It has perfect basal cleavage and has splendent luster.  It is dark green to black in color.  It is ubiquitous.  It is found in igneous, metamorphic, and sedimentary rocks.

Chlorite: There are actually many chlorite minerals but in hand specimen, they all appear similar.  A very simplified formula is (Mg,Fe)5Al(AlSi3O10)(OH)8.  Crystals are similar to mica but generally it occurs as foliated massive or aggregates of minute scales.  It is soft, with a perfect basal cleavage.  It is recognized by its green color.  If it occurs as crystals, its folia are not flexible.  It can be distinguished from biotite in this way.

Occurrence: It is common in metamorphosed mafic rocks, in particular, basalts.  It results from the alteration of Mg-Fe silicates.  It takes its name from the Greek word meaning green.
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