Optical Mineralogy Labs #8 & #9 – Igneous Rocks in Thin Section

In this lab, you will view various optical characteristics of igneous rocks. For each granitic rock use Streckiesen’s diagram (the double triangle indicating percentages of quartz, alkali and plagioclase feldspar) to check that the name the rock  on the envelope is indeed the correct name. 

• Make sure that you can identify all the minerals in each slide; write the optical characteristics that allow you to identify each mineral (i.e., pleochroism, cleavage, optical sign, extinction angles etc.). Use Nesse and DHZ for identification. There are also books in the back of the lab that have photos of minerals that can be very helpful. Note: DHZ uses “straight’ extinction to mean “parallel” extinction.

Directions:

1. 89 cummingtonite-bearing Hornblende Diorite. Look for plagioclase and quartz as well as the indicated amphiboles. Is there any alkali feldspar in this sample?
2. RA-1B Quartz Monzonite. Look for biotite. Is the high relief accessory mineral sphene or zircon? Is there any quartz or hornblende in the sample? Look for compositional zoning in the feldspars. This zoning means that the during cooling, the feldspar grew fast enough that the entire crystal did not maintain equilibrium. Will the rims of these feldspars be higher in Ca or Na?

3. KW5 Granodiorite- Raymond quad. This rock has both biotite and muscovite as accessory phases. How can you tell the difference between the two? Which mineral is in greater abundance? The alkali feldspars are distinguished by their cross-hachured extinction patterns. Plagioclase, in contrast, has very straight twin planes – polysynthetic twinning – and the twin sets go extinct at different angles giving plagioclase a black and white striped appearance. Determine the An content of the plagioclase.
4. RO-55. There is both hornblende and clinopyroxene in this slide. How can you tell the difference between the two (describe the differences when viewing these minerals in plane light and under crossed Nicols)? How can you tell that the pyroxene is not orthopyroxene? As the comments on the envelope indicate, look for sphene mantling the (opaque) Fe-oxides. 

5. SW-8 Ultramafic Pegmatite (Stillwater intrusion  of MT). The three mineral possibilities are pyroxene, olivine and plag. Indicate which if these minerals are present, and if a pyroxene is present, what kind (ortho- or clinopyroxene).

6. SW-4 Poikilitic Harzburgite (Stillwater intrusion  of MT). Same questions as in 5.

7. Academy norite. Look for an elongated  pyroxene grain in the blue circle, which will be largely mantled by hornblende. It will show exsolution features and will allow you to see a nearly centered optic axis figure. What kind of pyroxene is this? Look for trace biotite and pleochroism in the pyroxenes? What is the average grain size? Determine the An content of the plag.
8. Table Mtn. Latite WK-8. This is a volcanic rock – what are the very large phenocrysts? What kind of matrix – groundmass crystals or glass? Any special textures associated with the larger phenocrysts? There are minerals that have relatively high interference colors that are clearly not part of the matrix, but would you call them phenocrysts? What are they? What do these textures tell you about the order of crystallization?

9. C-8 Como Andesite II. Look at the feldspar phenocrysts. Note all the textures that these phenocrysts exhibit. What is the other phenocryst phase (smaller than most of the feldspars)? 

10. #97 Dolomitic Marble – New York. What is the dominant mineral that makes up practically the whole slide? Are there any other minerals in this rock?

11. G-10 Biotite Schist. Here is a very typical biotite schist. So there is lots of biotite; what is the other dominant mineral? Anything else?

12. Rf-2 Typical devitrified obsidian. What would the obsidian look like under crossed Nicols had it not been devitrified (i.e., if the glass had not partially altered to a microcrystalline mass)?”

