MPC Geology 2

Lab 7 Metamorphic Rocks

Geology 2 – Physical Geology Lab

Lab #7 – Metamorphic Rock Identification

Student Outcomes:

· Be able to identify and name the six common metamorphic rock types examined in lab

· Recognize and understand textures that differentiate foliated and non-foliated rocks

· Understand why metamorphic rocks are classified by both texture and composition.

· Be able to identify and name the common minerals in different types of metamorphic rocks.

· Be able to interpret and describe the tectonic environment of each of the six common metamorphic rocks.

· Understand and be able to use the new terms listed in Part II

Materials:

· Part I - Six stations of metamorphic rock samples with photographs and figures.  

· Part II – List of terminology used is the study of metamorphic rocks

· Part III – 7 mystery metamorphic rock samples

· Hand lens or magnifying glass

· Student textbook with the descriptions of the metamorphic rocks

Logistics: The lab is in three parts.
Part I – Rotate to various stations at which you will observe various samples of metamorphic rocks.  Become familiar with the differences in texture and mineral compositions of the different rocks.  Review the accompanying photographs and figures at each station.  Answer the questions on the lab worksheet.

Part II – Add your notes and definitions to the list of new terminology for your own use.

Part II - Determine the name and list an identifying characteristic of each of the seven mystery metamorphic rock samples.

Part I. Classification, Characteristics, and Identification of Metamorphic Rocks
What is Metamorphism?  Metamorphism is the changes in mineral composition and texture of a rock subjected to high temperature and pressure within the Earth.  Metamorphism means to “change form”.  Metamorphic rocks are produced from preexisting rocks – igneous, sedimentary, or metamorphic.  The preexisting rock is called the parent rock.  

Classification of metamorphic rocks:  classify metamorphic rocks by texture and composition, as with the other rock types at which we have looked in lab. 

Metamorphic textures:  

· Texture is used to describe the size, shape, and arrangement of grains in a rock 

· Two types of metamorphic textures are  

· 1) Foliated 

· In low-grade metamorphism, rocks tend to become more dense and compact

· Under more extreme pressure, stress causes minerals to recrystallize or grow larger.  The recrystallization can cause a realignment of mineral grains that results in a layered or banded appearance termed foliated texture.  

· Foliation describes the parallel alignment of minerals in a rock, or banding

· 2) Nonfoliated.  

· Found in metamorphic rocks composed of one mineral that form equidimensional crystals; interlocking crystals

· Does not show foliation or banding

Classification of Metamorphic Rocks

	Texture
	Rock Name
	Grain size
	Description
	Parent rock

	Foliated


	Slate
	Very fine
	Excellent rock cleavage, smooth dull surfaces
	Shale



	
	Phyllite
	Fine
	Breaks along wavy surfaces, glossy sheen
	Slate

	
	Schist
	Med – coarse
	Micaceous minerals dominate, scaly foliation
	Phyllite

	
	Gneiss
	Med – coarse
	Compositional banding from segregation of minerals
	Schist, granite, or volcanic rocks

	Nonfoliated
	Marble


	Fine to coarse
	Interlocking calcite crystals, will not scratch glass, impurities can produce various shades 
	Limestone

	
	Quartzite


	Fine to coarse
	Fused quartz grains, 

massive, very hard (can scratch glass), Fe impurity can produce reddish shades.
	Quartz sandstone


Identification of Metamorphic Rocks

The metamorphic rocks that will be on the rock quiz in lab will include the six common metamorphic rocks:

· Quartzite 

· Marble 

· Slate

· Phyllite

· Schist

· Gneiss

Metamorphic Rock Stations

The rock stations in this lab give you an opportunity to closely examine a range of metamorphic rocks.  You will gain experience in recognizing key components and textures found in metamorphic rocks that are essential for rock identification.  Many of the stations have photographs or figures.  Look at the photographs and figures closely and study how they relate to the rock samples.  Use the lab, your text, and lecture notes to complete the lab worksheet.  

Part A – Nonfoliated Metamorphic Rocks

15)   Quartzite.  Quartzite is a nonfoliated rock composed of mostly quartz.  The individual grains of quartz are stretched, interlocked and fused.  Using a hand lens, look how the crystals in this rock are all fused together.  Quartzite is metamorphosed quartz sandstone.  The grains do not look like individual sand grains because they have been altered by metamorphism.  

· Test the hardness of quartzite using a glass plate.  Is it harder than glass?  

· In what tectonic setting and under what metamorphic conditions might quartzite have formed?  

16)   Marble.  Marble is a nonfoliated rock composed mostly of calcite or dolomite.  The crystals are usually large and interlocking to form a dense crystalline structure.  It sometimes is tinged red, blue, gray, or brown from impurities, or white.  Marble is metamorphosed limestone.  Using a hand lens, notice how the smaller limestone crystals have been recrystallized into large-grained calcite crystals.  Marble effervesces with HCl.

· Why does marble react with HCl?

· In what tectonic setting and under what metamorphic conditions might marble have formed?  

Part B – Foliated Metamorphic Rocks

17)   Slate.  Slate is a fine-grained rock derived from metamorphosed shale.  It has a type of foliation termed slaty cleavage.  Slaty cleavage occurs because microscopic metamorphosed mineral grains align with one another, allowing cleavage to form.  Slate cleavage is straight and more defined than with shale.  Slate is typically dense and brittle, and can be gray, black, red or green.  Because the grain size is fine, it is not possible to determine the constituent minerals without high magnification.  

· What evidence does slate display that indicates it is a low-grade metamorphic rock?

· In what tectonic setting and under what metamorphic conditions might slate have formed?  

18)   Phyllite.  Phyllite is similar to slate but is distinguished by a satin luster or sheen developed on the planes of foliation.  The luster results from the growth and alignment of larger mica crystals commonly found in slate.  Phyllite is metamorphosed slate, or shale that has been exposed to a slightly higher grade of metamorphism than slate.  

· What evidence does phyllite display that indicates it is a higher grade of metamorphism than slate?

· In what tectonic setting and under what metamorphic conditions might slate have formed?  

19)   Schist.  Schist is a metamorphic rock in which foliation is the result of the parallel alignment of relatively large crystals of platy minerals.  The common platy minerals in schist are muscovite, biotite, chlorite, and talc.  Typical accessory minerals are quartz, garnet, or hornblende.  A variety of parent rocks are possible including basalt, granite, sandstone, and shale.  Schist is produced by a higher intensity metamorphism than that which produces phyllite or slate.  

· Look closely at sample numbered 28.  What accessory mineral can you identify?  

· In what tectonic setting and under what metamorphic conditions might schist have formed?  

20)   Gneiss.  Gneiss (pronounced “nice”) is a foliated metamorphic rock in which layers composed of different mineral crystals are elongated creating bands of foliation.  This banded texture is characteristic of gneiss.  Gneiss also has a coarse-grained, granular texture.  Platy minerals are absent from gneiss.  Feldspar and quartz are primary minerals in gneiss, with significant amounts of mica and amphibole.  Gneiss is similar in composition to granite but has the distinctive banded foliated texture.  It is among the most common metamorphic rocks.  Gneiss results from of a higher grade of metamorphism than schist.  

· In what tectonic setting and under what metamorphic conditions might gneiss have formed?  

Part II.  Metamorphic Rock Terminology

This lab is our last rock lab.  You should know these two definitions:

What is a mineral?  A mineral is a 1) naturally occurring, 2) inorganic, 3) crystalline substance, 4) with a unique chemical composition

What is a rock?  A rock is a consolidated mixture of minerals.  

This list of new terms is to help you focus on the highlights of this lab.  You will be responsible for understanding and applying these terms.  Write definitions and make notes for your own use in studying. 

· metamorphism

· foliated

· nonfoliated

· slaty cleavage

· low-grade metamorphism

· medium-grade metamorphism

· high-grade metamorphism

· banded texture

· parent rock

· rock

· mineral

Part III.  Mystery Metamorphic Rocks

Check out a bag of seven mystery metamorphic rocks.  Arrange the mystery rocks in numerical order.  Identify each of the samples using the characteristics of metamorphic rocks that you learned in Part I of the lab, lecture and your text.  Work in small groups and discuss your observations with your colleagues as you identify each metamorphic rock.  Choose from the names of the rock samples you reviewed in lab. 

· Write the name of each rock sample by number on the list below.  
· List by each sample the key characteristics you used to identify this sample.   
If you get confused, go back to the relevant station in Part I of the lab for clues and to remind yourself of the characteristics and properties of metamorphic rocks.  

Rock identification takes practice.  It requires understanding metamorphic textures, recognizing key metamorphic minerals that you learned in the previous mineral lab, and understanding the various compositions of metamorphic rocks.  If you really get stuck, ask me for help.

Remember:  For the rock test you will need to identify and name the six metamorphic rock names listed in bold in Part I.

44)

45)

46)

47)

48)

49)

Unnumbered sample)

Congratulations on completing the Metamorphic Rock lab!  Be sure to check the lab key posted on the class website later this week to read the answers to the lab questions.  

Next week in lab is the rock identification quiz.  It will include igneous, sedimentary, and metamorphic rocks you have studied in lab.  If you would like to study the rock samples in lab, ask Fred or me.  Email me (lturrinismith@mpc.edu) if you have any questions. 
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