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Lab 9
Part A: Metabasalts from Karamutsen

The Karamutsen Group of NE Vancouver Island, western Canada, consists of submarine basaltic rocks (tuffs, massive flows and pillow lavas). These rocks underwent low -grade burial metamorphism prior to the intrusion of Jurassic igneous rocks. The intrusive event resulted in the development of a thermal aureole within the Karamutsen Group. Figure 1 is a simplified map showing two contact metamorphic zones around one of the intrusives. 

In this lab, you are provided with six samples representing metabasalts that were not affected by contact metamorphism (but showing evidence of the earlier burial metamorphism), as well as those from the two contact metamorphic zones. Some of these samples are very fine-grained, so you must examine them under high power (40X!) in order to identify some of the minerals and textures. Keep in mind that some of these metabasalts are of very low-grade, so equilibrium was not attained on the scale of the thin section! You must therefore identify (or define) smaller domains where you think the minerals may have equilibrated. Keep in mind that metamorphism was isochemical throughout the area. 

875: 

1- List the minerals occurring in this sample. Be sure to identify the minerals that belong to the “peak” metamorphic conditions vs. relict minerals (inherited from the igneous protoliths).

2- What is the prevailing texture in this sample? Use labelled illustrations to show which minerals are forming this texture.

3- This sample contains both prehnite and pumpellyite. Is the metamorphic mineral assemblage in it characterized by high or low variance? Explain.

4- To which facies does this sample belong?

5- On an ACF diagram, use dashed lines to show the "ideal" appearance of an ACF diagram. Where do you think would the bulk composition of this rock plot on your diagram?

987:

1- List the minerals occurring in this sample. What mineral appears in this sample that you have not seen in sample 875? 

2- Based on the optical properties of this mystery mineral, Could you tell whether it is Fe or Mg rich? Why?

3- Sketch and label the textural relations that you consider important.

1055:

1- Compare the mineralogy of this sample to samples 987 and 875. 

2- What has happened to the relict textures in this sample? 

3- Measure the extinction angle of the green mineral in this sample on at least ten different grains. What is this mineral? 

4- Based on your answer to the previous question, to which facies does this sample belong? Represent this assemblage on an ACF diagram.

5- Knowing that this sample had an assemblage similar to sample 987, can you suggest some possible reactions? (one reaction is OK).

1064:

1- What are the differences between this sample and 1055? 

2- Plot the mineral assemblage on an ACF diagram and identify the facies to which it belongs.

1063, 1065:

1- What are the main differences between these samples and sample 1064?

2- To which facies do these samples belong?

3- Are all the minerals in these samples in equilibrium? Explain.

Part B
High Pressure Metamorphic Rocks from Saih Hatat, Oman

(mostly mafics)

In this section, you will examine samples that represent a progressive metamorphic sequence from Region III, Saih Hatat, NE Oman (Fig. 2). For this lab, all you have to do is examine the samples carefully, determine the mineral assemblage and the important textures for each sample and answer the questions. You should then try to construct a paragenetic sequence diagram for these mafic rocks.

III-207

This sample was collected from the lowest grade zone A of Region III (see Fig. 2). 

1- List the mineral assemblage of this sample? 

2- What is the Ti-bearing mineral in this sample? 

3- When do you think the epidote formed in this sample (relative to the other minerals and to the prevailing deformation)? Support your answer with labeled illustrations.

4- Represent the mineral assemblage of this sample on an ACF diagram

As-101:

This sample was collected from the same mafic unit from which III-207 was collected, but from zone B (Fig. 2). 

1- What is the mineral assemblage in this sample? What new “prograde” minerals occur in this zone that were absent from III-208?

2- Sketch and identify 2 textures that you consider important in this sample.

3- How are some of these textures important for understanding the relationship between metamorphism and deformation (or the deformational history of the rock)?

4- Some of the sodic amphibole crystals are rimmed by a blue-green amphibole, whereas some of the white mica (phengite) is rimmed by a greenish biotite. When did these minerals (Bt & blue-green amphibole) form relative to (peak conditions, deformation, …..etc.)? What does this indicate?

5- What are the Ti-bearing minerals in this sample? What is the relationship between them? Comparing these minerals to the Ti-bearing mineral in sample III-207, what can you infer about the relative P-T conditions of metamorphism of zones A and B?

5- Represent the mineral assemblage of this sample on an ACF diagram

Samples II-5 & 6-6:

These samples are metapelites from the same zone B. They have some beautiful minerals and textures. Can you identify them (a list would be fine, for which you get 10 bonus points).

As-85, C-20 and C-56::

These samples were collected from zone C. If you didn't know which zone they were collected from, what minerals occurring in these samples indicate that they are higher grade than II-74? 

1- List all of the minerals occurring in these samples in the order in which you think they crystallized. State your reasons for this order of crystallization.

2- Identify and sketch at least three textures that helped you determine the order of mineral crystallization. 

3- What is the name of these rocks?

4-
Represent the mineral assemblage of this sample on an ACF diagram

Summary:

Paragenetic sequence diagram and some possible reactions between zones A, B and C: (draw and list on the back).

