Optical Mineralogy Lab #5 – Uniaxial Minerals

In this lab, you will view various optical characteristics of tetragonal and hexagonal minerals. All minerals that are within these two systems are uniaxial, i.e., they have a unique optic axis. Recall that to get an interference figure: (a) focus at the highest magnification (usually easiest in plan light), (b) add the condenser lens, (c) cross the Nicols and (d) insert the Bertrand lens.

Directions:

1. Elbaite || c. This sample is cut parallel to c. Before getting an interference figure – do you see any cleavage in plane light? Now cross the polars. What interference colors are evident? Based on the interference colors, what kind of interference figure do you expect to see? What do you actually see?

2. Elbaite ( c. As in 1., describe the cleavage in plane light. Now cross the Nicols and describe the interference colors. What kind of interference figure do you expect to see? Use this interference figure to determine the sign of the mineral and check the answer in the text (Elbaite is a variety of tourmaline).

3. Tourmaline ( c, || c. In this thin section there are two slices of tourmaline, with orientations as indicated. First, in plane light, check for pelochroism. Which section shows pleochroism, and in what colors? Why? Using the descriptions of varieties of tourmaline in your text (page 234-235) which variety of tourmaline is this? Note the interference figures and check to see that they are consistent with the text.

4. Quartz, || c. Same questions as in 1.

5. Quartz, ( c. Same questions as in 1.

6. Beryl (no other designation). This slide contains mineral fragments of Beryl. However, unlike the slide above, the mineral grains are not perfectly oriented – which is the way the vast majority of minerals in thin section present themselves. Is the mineral Pleochroic? What kind of extinction does it exhibit? Find a suitably oriented grain for determining the sign of the optic figure (i.e., look for the grain with the lowest interference colors) and, of course, determine the sign. From examining the minerals on the slide, can you say anything about how the minerals are oriented with respect to their c-axes?

7. Beryl 44 W5030. What is the orientation of this crystal, relative to the c-axis? What kind of extinction does the mineral exhibit? Is the mineral pleochroic?

8. Brucite. Same as 6.

9. Dolomite. Same as 6.

10. Rutile. Same as 6.

