Optical Mineralogy Lab #4 – Birefringence & Extinction

In this lab, you will identify the birefringence of several minerals in thin section (Calcite, Siderite, Vesuvianite, Olivine, Plagioclase (SW-16), Kyanite and Antigorite). Thin sections are all conveniently cut to be 0.03 mm thick, so when using the birefringence/Interference color charts, you can reference all your values to the 0.03 mm horizontal line. Your task is to estimate the interference colors of the mineral under crossed polars. From that estimate, you should be able to  determine birefringence. Note: Sample SW-16 is from a rock that consists almost solely of anorthite – a plagioclase feldspar.

Directions:

1. Look at your accessory plate under the microscope –  you take it out of the slot, and examine it as you would a mineral - what kind of plate do you have Mica or Gypsum? You should be able to tell by the interference colors. Check the interference colors, and the known value of retardation for the plates and compare those values to the interference color chart. Are the interference colors consistent with what you know about your accessory plate?

2. Look at a quartz wedge under crossed polars and describe what you see. Why does it look the way it does? What are the highest interference colors that you see (i.e., 3rd order greens, 4th order yellows…?).

3. For each thin section find the minerals with the highest interference colors and try to estimate the interference colors. Try to estimate birefringence for each of the mineral. Look up the Birefringence values for each of the minerals (noted as () and see how close your estimate is.

4. (a) For the minerals Calcite (Hex), Siderite (Hex) and Veuvianite (Tet), identify the fast and slow orientations of the minerals. To do this, recall that your accessory plate is oriented such that its slow ray vibrates NE-SW. Rotate your mineral 45o from total extinction, then insert the plate. If the colors add (interference colors go up), then the slow ray of the mineral is parallel to the slow ray of the plate. If interference colors go down, then the slow ray is perpendicular to that of the plate.

(b) Length Fast of Length Slow? If the mineral has a cleavage such that it is elongated, then we can classify the mineral as length-fast or length-slow. If the slow ray is parallel to the long direction of the mineral, the mineral is length slow. Use your strategy in 4(a) to determine to which category kyanite and antigorite belong.

5. Which minerals exhibit cleavage? For the minerals Calcite, Olivine, Antigorite, and Kyanite, determine what kind of extinction these mineral exhibits (parallel, inclined, symmetrical, none).

