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CRYSTALLOGRAPHY AND OPTICAL MINERALOGY 
 

UNIT I:   

Definition of crystal – morphological characters of crystal – faces –forms – edges 
solid angles – Interfacial angle. Contact Goniameter and its use. Symmetry 
elements – crystallographic axes – crystal notation – parameter system of Weiss 
and Miller indices – axial ratio – laws of crystallography – the law of constancy 
of symmetry , the law of constancy of interfacial angles and the law of rational 
indices. Classification of crystals into systems and classes - Holohedral , 
Hemihedral, Hemimorphic and Enantiomorphic forms in crystals. Elementary 
knowledge of spherical and sterographic projections. study of the symmetry 
elements, and forms of the Normal, pyritohedral , tetrahedral and plagiohedral 
classes of cubic system with special reference to well developed crystals of 
Galena  Spinel , Garnet, Flourite , Diamond , Pyrite , Tetrahedrite , Boracite 
and cuprite. 
 
UNIT II:   

Study of symmetry elements and forms of Normal, Hemimorphic, Tripyramidal, 
Pyramidal Hemimorphic, Sphenoidal and Trapezphedral classes of Tetragonal 
system with special reference to well developed crystals of zircon, Rutile, 
Cassiterite, Vesuvianite, Apophyllite, Shellite, Melonite, Wulfenite and 
Chalcopyrite.  
Study of the symmetry elements and forms of Normal, Hemimorphic 
Tripyramidal, pyramidal Hemimorphic, Trapezohedral, Rhombohedral , 
Rhombohedral Hemimorphic , Trirhombohedral and Trapezohedral classes of 
Hexagonal system with special reference to well defeloped crystals of Beryl , 
Zincite, Apatite , Calcite , Corundum , Tourmaline, Phenacite and Quartz.  
Study of the symmetry elements and forms of the Normal , Hemimorphic and 
Sphenoidal classes of Orthorhombic system with special reference to well 
developed crystals of Barite , olivine topaz, staurolite, Sulphur, Calamine, 
Struvite and Epsomite. 
 
UNIT III:   

Study of the symmetry elements and forms of the Normal classes of the 
Monoclinic and triclinic systems with special reference to well developed 
crystals of Gypsum, Orthoclase, Albite, Augite, Axinite and Kyanite. Twin 
crystals – Definitions – Effects of Twinning – laws of twinning – composition 
plane, twinning plane and twinning axis, indices of twins – simple and repeated 
(polysynthetic twins), contact and penetration twins: secondary twins. Study of 
twin laws pertaining to the following crystals – Floruite (spinal law), Pyrite (iron 
crosss twin). Rutile (geniculate), Calcite, Quartz (Brazil laws), Aragonite 
(mimetic twin), Staurolite (cruciform), Gypsum, Augite and Feldspars 
(Carlsbad, Baveno , Manebach, Albite and Pericline). 
 
UNIT IV:  



Nature of light – Ordinary and polarized light – Refraction and reflection. 
Refractive index, Critical angle and Total internal reflection. Double refraction - 
Plane polarization by Reflection, Brewster’s law - Plane polarization by 
Refraction, Nicol Prism - Plane polarization by absorption, Polaroid. Petrological 
microscope and its parts – Optical accessories, their construction and uses – 
Quartz wedge  (Determination of order of Interference Colour), – Gypsum plate 
and Mica plate (Determination of Fast and Slow vibration directions), and 
Bereck Compensator (Determination of Birefringence)  
 
UNIT V:   

Optical classification of minerals. Optical properties of isotropic and anisotropic 
minerals observed under parallel and crossed Nicols. Differences between 
Isotropic and anisotropic minerals. Definition of extinction, Types of extinction, 
Extinction angles and their determination, and uses – Characters of Uniaxial 
and biaxial minerals – Optics axis and optic axial angle – Acute and Obtuse 
Bisectrix – Optic sign of Uniaxial and Biaxial minerals  – Uniaxial and Biaxial 
Indicatrix - Sign of elongation - Optical anomalies. 
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