Lab Title:
Investigating Metamorphic Rocks

Purpose:
To learn the properties of metamorphic rocks and to identify them.

Materials:
various metamorphic samples

Background Information:

Metamorphic rocks are “changed rocks”. They were once other types of rocks (sedimentary, igneous, and even metamorphic) but have had their textures, structures, and composition changed by heat, pressure, and/or chemical reactions. The rock that the metamorphic rock came from originally is called the parent rock. The metamorphic rock may still possess some of the characteristics of the parent rock from which they were made. As a result, it is easy to make a mistake in the rock’s classification and identification.

The differences in the orientation, or alignment, of the crystals and the size of the crystals determine the texture of a metamorphic rock. There are two general texture groups: foliated and nonfoliated. Foliated textures are those in which platy or leaflike minerals such as mica or chlorite are nearly all aligned parallel to one another forming flat or wavy bands or stripes. As a result, the rock splits readily along the well-oriented, nearly parallel cleavages of its mineral particles. Foliated textures can even be classified as coarse, medium, and fine depending on the clarity of the parallel mineral bands. Non-foliated textures are composed of either randomly oriented platy minerals or minerals that are not foliated. Metamorphic rocks that are nonfoliated will break into angular pieces. Many times metamorphic rocks that are nonfoliated are called massive. Marble and quartzite are the best examples of being massive, nonfoliated metamorphic rocks.

Metamorphism occurs because of great pressure of overlying rocks as well as horizontal pressures and the temperature inside the earth. Contact metamorphism is the changing of the parent rock in close contact with a heat source. The contact is usually with a shallow igneous intrusion such as a batholith or laccolith. Regional metamorphism is the changing of the parent rock over a widespread area with high temperatures and pressures. They usually occur deep in the earth’s crust when plates collide. 

Five Basic Textures of Metamorphic Rocks

Gneissic
Coarsely foliated with coarse mineral grains

Schistose
Finely foliated forming thin parallel bands along which the rock splits easily

Slaty

Very fine foliated producing almost rigidly parallel planes of easy splitting

Granoblastic
Unfoliated or only faintly foliated

Hornfelsic
Unfoliated with mineral grains that are commonly microscopic; breaks sharply into angular pieces
Unfoliated or Lightly Foliated Metamorphic Rocks

	Metamorphic Rocks
	Texture
	Parent Rock

	Hornfels
	Hornfelsic
	Any fine grained rock

	Quartzite
	Granoblastic
	Sandstone

	Marble
	Granoblastic
	Limestone, dolomite

	Amphibolite
	Granoblastic
	Basalt, gabbro, tuff

	Granulite
	Granoblastic
	Shale and other igneous rocks


Foliated Metamorphic Rocks

	Metamorphic Rocks
	Texture
	Parent Rock

	Slate
	Slaty
	Shale and tuff

	Phyllite
	Slaty
	Slate

	Schist
	Schistose
	Basalt, andesite, tuff, shale, rhyolite

	Gneiss
	Gneissic
	Granite, shale, diorite, mica schist, rhyolite

	Migmatite
	Coarsely banded
	Igneous or metamorphic rocks


Answer the following questions on your lab sheet using complete sentences.

1. What is metamorphism? What is the origin of metamorphic rocks?

2. What are two types of metamorphism and how does each work?

3. What is foliation? How does it occur? Which of the samples is foliated?

4. How are unfoliated rocks different from foliated? Which of your rocks are unfoliated?

5. For each of the following descriptions, indicate the type of metamorphic rock (use the unknown samples you had to identify):

A. Unfoliated, very fine grained, light colored rock

B. Foliated, very coarse grained, dark in color, with shiny minerals

C. Dark in color, slaty in texture, forms flat rocks

Copy the chart below on your lab sheet. Identify the metamorphic rocks in the using your newly gained knowledge.

	Sample #
	Texture
	Foliated/NonFoliated
	Rock Name
	Parent Rock

	
	
	
	
	

	
	
	
	
	


