S-6-1-3_Metamorphic Rocks Worksheet and KEY

Metamorphic Rocks Worksheet

1) The word metamorphic is made up of what two Greek words?

2) What do the Greek words meta and morphe mean?

3) What are metamorphic rocks, then?

4) Would metamorphic rocks melt while changing?

5) Would metamorphic rocks weather while changing?

6) Examine the four metamorphic rock specimens in the box. List at least three physical properties per metamorphic rock specimen below. 
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7) Compare the granite specimen to the gneiss specimen.


a) Which rock is the parent rock?


b) Which rock is the metamorphic rock?


c) What physical characteristic distinguishes the gneiss from the granite?


d) Explain how the banding of light and dark minerals formed in the gneiss.

8) Compare the sandstone specimen to the quartzite specimen.


a) Which rock is the parent rock?


b) Which rock is the metamorphic rock?


c) How can you distinguish the sandstone specimen from the quartzite specimen?


d) Explain how the sandstone changed into quartzite.

9) Compare the limestone specimen to the marble specimen.


a) Which rock is the parent rock?


b) Which rock is the metamorphic rock?


c) How can you distinguish the limestone specimen from the marble specimen?


d) Explain how the limestone changed into marble.

10) Compare the shale specimen to the slate specimen.


a) Which rock is the parent rock?


b) Which rock is the metamorphic rock?


c) How can you distinguish the shale specimen from the slate specimen?


d) Explain how the shale changed into slate.

11) Complete the following table. Place an X below the properties that characterize the change of the parent rock to the metamorphic rock.

	
	
	New Minerals Crystallize
	Original Minerals Recrystallize

	
	
	Yes
	No
	Larger Crystals
	Interlocking Crystals
	Parallel Crystals 

	Parent 

Rock
	Metamorphic Rock
	
	
	
	
	

	Granite
	Gneiss
	
	
	
	
	

	Sandstone
	Quartzite
	
	
	
	
	

	Limestone
	Marble
	
	
	
	
	

	Shale
	Slate
	
	
	
	
	


Answer Key: Metamorphic Rocks

1) The word metamorphic comes from what two Greek words?


meta and morphe

2) What do the Greek words meta and morphe mean?


Meta means change. Morphe means form.

3) What are metamorphic rocks, then?


Metamorphic rocks are rocks that have changed form.

4) Would metamorphic rocks melt while changing?


No, not even partially. Melting is an igneous rock process.

5) Would metamorphic rocks weather while changing?


No. Weathering is a sedimentary rock process, and it occurs at the surface of the Earth.

6) Examine the 4 metamorphic rock specimens in the box. List at least three physical properties per metamorphic rock specimen below. Answers will vary.
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7) Compare the granite specimen to the gneiss specimen.


a) Which rock is the parent rock? granite


b) Which rock is the metamorphic rock? gneiss


c) What physical characteristic distinguishes the gneiss from the granite? The banding of light 

and dark minerals

d) Explain how the banding of light and dark minerals formed in the gneiss.


Since metamorphic rocks form deep within the Earth’s crust, they form under high 
temperature/high pressure conditions. The parent rock granite did not melt when changing 
into gneiss, but its minerals did recrystallize to adjust to the high temperature and high pressure 
the rock was subjected to. The banding is due to this recrystallization. The crystals grew 
perpendicular to the direction of pressure, with the light and dark minerals separating out. So, in 
case of the granite changing to gneiss, the granite crystals regrew parallel to each other, creating 
the banding characteristic of the gneiss.

8) Compare the sandstone specimen to the quartzite specimen.


a) Which rock is the parent rock? sandstone


b) Which rock is the metamorphic rock? quartzite


c) How can you distinguish the sandstone specimen from the quartzite specimen? The grains in 
the sandstone can be rubbed or scratched off. The quartzite still looks granular, but sand grains 
can’t be scratched off. The quartzite breaks across the interlocking crystals.


d) Explain how the sandstone changed into quartzite. The crystals in the sand grains of the 
sandstone recrystallized into interlocking crystals in response to increased temperature and 
pressure. No melting occurred. The changes took place in the solid state.

9) Compare the limestone specimen to the marble specimen.


a) Which rock is the parent rock? limestone


b) Which rock is the metamorphic rock? marble


c) How can you distinguish the limestone specimen from the marble specimen? The crystals in 
the limestone are not visible. The crystals in the marble are much larger and interlock.


d) Explain how the limestone changed into marble. The calcite in the limestone recrystallized into 
much larger, interlocking crystals in response to increased temperature and pressure. No melting 
occurred. The changes took place in the solid state.

10) Compare the shale specimen to the slate specimen.


a) Which rock is the parent rock? shale


b) Which rock is the metamorphic rock? slate


c) How can you distinguish the shale specimen from the slate specimen? Depending on the 
quality of the specimens, this can be difficult. Both are too fine-grained to see a difference in 
crystal growth. The slate should show more clearly defined planes along which it split.


d) Explain how the shale changed into slate. The clay minerals in the shale change. The new clays 
crystallize and the original minerals recrystallize in larger crystals that are parallel, in response 
to increased temperature and pressure. 

11) Complete the following table. Place an X below the properties that characterize the change of the parent rock to the metamorphic rock. 

	
	
	New Minerals Crystallize
	Original Minerals Recrystallize

	
	
	Yes
	No
	Larger Crystals
	Interlocking Crystals
	Parallel Crystals 

	Parent 

Rock
	Metamorphic Rock
	
	
	
	
	

	Granite
	Gneiss
	
	X
	
	
	X

	Sandstone
	Quartzite
	
	X
	
	X
	

	Limestone
	Marble
	
	X
	X
	X
	

	Shale
	Slate
	X
	
	X
	
	X


Key: Lesson 3 Evaluate/Express

Instruct students to respond to this question in complete sentences and in paragraph form. They may refer to their notes and worksheet (especially column titles in question 11) when composing their paragraphs. Student paragraphs need not go into specific detail for the rock samples. 

Explain what metamorphic rocks are and how they form. Your explanation must include: 1) a general explanation of what of metamorphic rocks are; 2) a description of the general conditions under which metamorphic rocks form; 3) a summary of the two general types of changes that transform parent rocks to metamorphic rocks; 4) an explanation of what parent rocks are.
Metamorphic rocks are preexisting rocks (igneous, sedimentary, or metamorphic) that have been changed by Earth processes. Metamorphic rocks form under high temperature (with no melting) and pressure conditions deep in the Earth’s crust. The high temperature and pressure cause the preexisting rocks, called parent rocks, to change while remaining in the solid state. Parent rocks tend to change into metamorphic rocks in one or more of these ways: 1) new minerals crystallize; 2) original minerals recrystallize into larger crystals, interlocking crystals, and/or parallel crystals.

http://www.nvcc.edu/home/cbentley/shenandoah/







































































