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Lab 1

Optical properties of common igneous and metamorphic minerals

Introduction:

Minerals in igneous and metamorphic rocks are either:

1- Essential minerals: these are the minerals whose presence, absence and abundance influence the rock name. They must be of igneous or metamorphic origin. Examples: quartz, feldspars, olivine, ... etc.

2- Accessory minerals: are minerals that occur in minor amounts in igneous and metamorphic rocks, and are therefore not critical for giving the rock its name. Examples: apatite, zircon, sphene, ... etc.

3- Secondary minerals: These are minerals that do not form by direct crystallization from the melt (in case of igneous rocks), or during the main (peak) metamorphic event, but at a later stage either during or after the cooling and crystallization. Although some secondary minerals in igneous rocks can be of igneous origin (e.g. hornblende formed by the deuteric alteration of pyroxene), many are not, and may form by weathering or hydrothermal alteration after the formation of the rock (e.g. calcite, chlorite, sericite, kaolinite... etc).

Mineral Modes:

The classification and nomenclature of igneous and metamorphic rocks depends to a large extent on correct identification of essential minerals and their relative abundance, as well as on textures and structures (which will be discussed in future labs). It is therefore important to determine the "percentage" of each essential mineral in the igneous rock. Using a petrographic microscope, we can either estimate the "volume percentage" (known as the mode) of these minerals visually, or actually determine it by "point counting" with the help of a grid mounted on one of the ocular or objective lenses. Throughout the semester, we will estimate the mode of these rocks with the help of the figure attached to this handout. 

Exercises:

This week's lab is a review of the optical properties of minerals commonly seen in igneous and metamorphic rocks. More than forty minerals are listed in the attached table, along with the sample numbers of a few thin sections that contain good examples of these minerals. Carefully examine the samples containing those minerals that you don't remember quite well, or that you have not seen before. Check all of their optical properties carefully, making note of the most diagnostic ones. Consult your textbooks or lab manuals as much as possible, and ask me whenever you are in doubt. For each one of these minerals, note the chemical composition, and learn it. Notice that I am only asking for the chemical composition of these common minerals and not their formulas (although in many cases, you will find that learning the formulas is actually very very helpful). This means that for muscovite with a formula KAl3Si3O10(OH)2, you are required to know that it is a "potassium aluminum silicate; hydrous". You will be quizzed on these compositions until you get them right! 

After examining the rocks, answer the following questions:

1- List the most important and diagnostic optical properties for 5 different minerals of your choice. Although you are free to choose any ten minerals from the given list, I suggest that you choose minerals that you have not seen before. 

2- How can you tell the following minerals apart with the help of a polarizing microscope:

(i) Quartz - Orthoclase - Sanidine

(ii) Hypersthene - Augite - Titanaugite

(iii) Epidote – Staurolite

3- List the mineralogy of samples A & B. Estimate the modal content of the minerals in these two samples. Be sure to group the minerals as essential, accessory, and secondary.

4- Knowing that both samples A & B are plutonic rocks, use your introductory lab manuals (or your textbook) to give each of these samples a name (I am looking for a broad term e.g. gabbro, peridotite, …. etc.)

