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VI- Sorosilicates

A- Lawsonite

Composition: CaAl2Si2O7(OH)2.2H2O

Optical properties: Orthorhombic, colorless in thin section, prismatic crystals often tapered at both ends, may show one or 2 directions of cleavage in thin section, high relief, n > b, moderate birefringence, biaxial positive, lengthfast for rectangular sections.

Optical orientation: c- elongated, X = c, Y = a, Z = b (Fig. 1).

Occurrence: Index mineral for high P, low T, Ca – rich rocks (common in mafic and calcareous/ marly rocks). Replaced by epidote group minerals at higher temperatures.

B- Epidote group minerals

1- Zoisite

Composition: Ca2Al3Si3O12(OH)

Structure: Sometimes classified as a “nesosilicate” as it consists of both isolated tetrahedra (SiO4)-4 as well as double tetrahedra (Si2O7)-6.

Optical properties: Orthorhombic, Colorless in thin section, prismatic crystals, high relief, n > b, weak to moderate birefringence, but interference colors are usually anomalous Berlin blue, Biaxial positive, 2V = 0 – 60°, lengthfast or lengthslow (Fig. 2).

Optical orientation: b- elongated, c = Z, but a = either X or Y.

Occurrence: In medium grade, Ca – rich, Mg poor metamorphic rocks. Also forms by the hydrothermal alteration of Ca-rich plagioclase feldspar.

2- Clinozoisite – Epidote

Composition: Ca2Al3Si3O12(OH)

Structure: Sometimes classified as a “nesosilicate” as it consists of both isolated tetrahedra (SiO4)-4 as well as double tetrahedra (Si2O7)-6.

Optical properties: Monoclinic, Colorless to bright yellow in thin section, weakly pleochroic, prismatic crystals, high relief, n > b, one cleavage direction may be seen in some sections, strong birefringence, extinction angle: small (0 – 25°), Biaxial positive (clinozoisite) or negative (epidote), 2V = 14 - 90°, lengthfast or lengthslow (Fig. 3).

Optical orientation: b- elongated, c = Z, but a = either X or Y.

Occurrence: In medium grade, Ca – rich, Mg - poor metamorphic rocks. Also forms by the hydrothermal alteration of Ca-rich plagioclase feldspar.

Occurrence: Very common mineral in low to medium grade mafic metamorphic rocks. Common in amygdules, and in hydrothermally altered rocks. Also occurs in granites that crystallized at depth.

Other epidote group minerals: Allanite is a REE epidote mineral that is usually brown in color. Piedmontite is a Mn epidote that is bright pink in color. Both are strongly pleochroic.

C- Pumpellyite

Composition: Ca2MgAl2(SiO4)(Si2O7)(OH)2.H2O

Fe2+ substitutes for Mg, and Fe3+ for Al.

Optical properties: Monoclinic, Color: various shades of green to bluish green to yellow or reddish brown in thin section, strongly pleochroic with Y > Z > X, bladed crystals, sometimes radiating, high relief, n > b, strong birefringence but interference colors often masked by a deep bluish green anomalous color, extinction angle: 4 – 34°, Biaxial positive, lengthslow or lengthfast (Fig. 4).

Optical orientation: b- elongated (Fig. 4).

Occurrence: Common in low grade mafic metamorphic rocks and in blueschist facies rocks. Also as a product of hydrothermal alteration and in amygdules of low grade metabasalts.

D- Prehnite

Composition: Ca2Al(AlSi3O10)(OH)2
Structure: This mineral is actually a Phyllosilicate! It has nothing to do with sorosilicates. The only reason I grouped it with these minerals because in is a Ca Al silicate that is common in low grade metamorphic rocks (i.e. commonly associated with pumpellyite, epidote, … etc.). It also does not resemble micas at all in thin section!!!

Optical properties: Orthorhombic, Colorless in thin section, tabular to short prismatic crystals, One direction of cleavage, high relief, n > b, strong birefringence, Biaxial positive, lengthfast, extinction parallel with elongation direction, but if measured against cleavage, it may become symmetrical depending on the orientation (Fig. 5).

Optical orientation: c- elongated (Fig. 5).

Occurrence: Common in low grade mafic metamorphic rocks (greenschist and subgreenschist facies conditions). Also common in amygdules, as a vein mineral, or as a product of alteration of Ca-feldspars in gabbroic rocks.

