
Rock and Roll 

A cool trip around the 
 rock cycle 



. 

Minerals make up rocks. 

Natural compounds 
and elements combine 
to form  minerals. 

Elements combine to form 
the natural compounds. 

Rocks make up the Earth. 

There is a hierarchy to the 
elements of Geology 

   
    Atoms make up elements. 
 
 
 
 
 

Presenter
Presentation Notes
Here the intent is to show how the various pieces; atoms, elements, compounds, and minerals, rocks and even the Earth, are related to each other in a hierarchy. Classroom exercise- Take some road salt (larger pieces of rock salt used to melt ice and snow) and have the students look at them and describe what they see.  A magnifying glass is very handy here.  Students should note blocky nature made up of various sizes of blocks or cubes.  As appropriate, note the differences between 2 dimensional references like square or circle and 3 dimensional references like block, cube and sphere. This will require three samples of rock salt that will be broken to show the physical characteristics of a mineral.  With goggles on to protect the eyes, have a student gently tap sample 1 with a metal spoon (or some other relatively heavy blunt object) and observe what happens (salt/halite cleaves or breaks into many smaller blocks or cubes). On a sample 2 use a butter knife placed diagonally on one of the faces of a salt block and gently tap edge of the knife blade.  What happens? (results is similar to the spoon maybe fewer small pieces)   On sample 3 use a butter knife placed parallel to the sides about in the middle of a piece of salt and gently tap edge of the knife blade.  What happens? (Fewer, cleaner breaks / fewer pieces because energy was direct more specifically along the cleavage planes in the rock salt.  - much like a diamond cutter does when the start working on a new diamond).  How many crystal faces are there on a cube - how many directions of cleavage are there What is the angular relationships.  Examine regular table salt with a hand lens and describe what you see.   Grow crystals from salt water or sugar water - have students dissolve the sugar or salt in water - how can they tell when they have added ‘enough?’  When the salt or sugar does not dissolve any more but goes right to the bottom of the glass - what happens with mixture is heat? (supersaturated solution).  Try a mixture of salt and sugar to see what happens.  What other household materials could be used to grow crystals (alum, Epson salts …).  Students should observer the crystal growing experiment daily and record their observations.  Have students explain how the terms dissolve, mixture, precipitate and crystal relate to the crystal growing exercise.  Another variation is to have students place their crystal growing containers in different locations – sunny window sill, on heat register, in a storage closet and have them discuss what effect the location had on the outcome of their experiment.For even more go to GEOMAN’s page @ http://jersey.uoregon.edu/~mstrick/index.html Created October 2, 2000, revised September 2001



What is the difference between 
a rock & a mineral? 

Minerals are solid, 
naturally occurring, 
inorganic, have a 
fixed composition 
and are made of one 
or more elements. 
Rocks are made of 
one or more 
minerals. 



Rock Types 

There are three 
types of rocks 

Igneous 

Sedimentary 

Metamorphic 



Brain Check 
Think about where an intrusive rock forms. 
Write the answer on your white board. 

                                  



Igneous Rock  
Igneous rocks are called 
fire rocks and are 
formed either 
underground or above 
ground.  
Igneous rocks form when 
molten rock cools and 
solidifies. Molten rock is 
called magma when it is 
below the Earth’s 
surface and lava when it 
is above. 
 
 
 
 



Extrusive Igneous Rocks 
Extrusive igneous rocks, 
or volcanics, form when 
magma makes its way to 
Earth's surface. The 
molten rock erupts or 
flows above the surface 
as lava, and then cools 
forming rock.  
Most extrusive (volcanic) 
rocks have small crystals. 
Examples include basalt, 
rhyolite, and andesite.  

 

http://www.windows.ucar.edu/tour/link=/earth/geology/images/aa_pahoehoe_lg_jpg_image.html


Glassy Igneous Rocks 

Pumice (left) 
Scoria (bottom left) 
Obsidian (bottom) 
Note gasses in the lava can cause 
fine holes called vesicles as seen in 
the pumice and scoria. 

Glassy Igneous Rocks cool so rapidly, that atoms don’t have enough time 
to get together, bond and form crystals.  To cool this quickly the rocks 
MUST be extrusive.  



Brain Check 
Think about where an extrusive rock forms. 
Write the answer on your white board. 



Intrusive Igneous Rock  
Igneous rocks that form 
below the Earth’s surface are 
called intrusive igneous rocks 
(or plutonic).  
The word “plutonic” comes 
from Pluto, the name for the 
Greek god of the underworld.  
They form when magma 
enters a pocket or chamber 
underground that is relatively 
cool and solidifies into 
crystals as it cools very 
slowly. 
 



Intrusive Igneous Rock  
Most intrusive rocks 
have large, well formed 
crystals. 
The more slowly molten 
rock cools within the 
Earth, the larger the 
igneous rocks crystals 
will be. 
Examples of intrusive 
igneous rocks are 
granite, gabbro and 
diorite 

Granite Gabbro Diorite 



Brain Check 

Think about the three types of rocks…. 

Turn and tell your neighbor the three rock types. 

                                         



Sedimentary Rocks 
Any rock (igneous, 
sedimentary, or 
metamorphic) exposed at 
the Earth's surface can 
become a sedimentary 
rock. The forces of wind, 
rain, snow, and ice 
combine to break down or 
dissolve (weather), and 
carry away (transport) 
rocks exposed at the 
surface. These particles 
eventually come to rest 
(deposited) and become 
hard rock (lithified).  



What is Sediment? 
How is sediment formed? 

“Sediment” is particles formed at the earth’s surface. Sediment can 
form in several ways, giving us three main classes of sedimentary 
rocks:  

 
1. Detrital (or clastic) sedimentary rocks form from fragments of 

older rocks. These pieces may be transported some distance by 
water, wind, or glacial ice, then deposited, buried, and turned into 
rock. Examples include sandstone and conglomerate.  

 
2. Chemical sedimentary rocks form from chemical precipitation, 

generally precipitation from a solution of water and dissolved ions. 
Examples include rock salt and gypsum.    

 
3. Biogenic sedimentary rocks form from the remains of living things. 

For example, coal is the altered remains of wood, and most 
limestone and chalk comes from the shells of marine animals.  



Brain Check 
Think about what a 
sedimentary rock is made of… 
Tell your neighbor. 



Sedimentary Rocks 
There are two main 
types of sedimentary 
rocks: 
Clastic 
Nonclastic 



Clastic Sedimentary Rocks 
Clastic sedimentary 
rocks form by 
weathering processes 
which break down rocks 
into pebble, sand, or clay 
particles by exposure to 
wind, ice, and water.  
The sediment may, in 
time, form a rock if the 
little pieces become 
cemented together.  
 



Nonclastic Sedimentary Rocks 
Nonclastic sedimentary rocks 
form from chemical reactions, 
chiefly in the ocean.  
Nonclastic sedimentary rocks 
are named according to the 
mineral present.  
The sediment particles of 
organic sedimentary rocks are 
the remains of living things such 
as clamshells, plankton 
skeletons, dinosaur bones, and 
plants. 
 Sedimentary Rocks are the only 
rocks which contain fossils. 
 

http://www.windows.ucar.edu/tour/link=/earth/geology/images/halite2_JPG_image.html


Nonclastic sedimentary rocks 
Limestone=composed of 
the mineral calcite, may 
contain marine fossils, 
formed by precipitation 
from water  
Rock salt= composed of 
the mineral halite (salt), 
formed by evaporation  
Rock gypsum= composed 
of the mineral gypsum, 
formed by evaporation  
Chert=composed of 
microscopic mineral 
grains of quartz, very 
hard with sharp edges  
 

Mineral crystals are made as the 
shallow water that has flooded the 
bottom of Death Valley evaporates.  
 



Brain Check 
Think about what the two 
types of sedimentary rocks 
are. 
Write the answer on your 
white board. 



Sedimentary rocks are particularly useful for 
geologists because various features of the rock 
can tell you something about the original 
environment in which the rock formed.  
 
For example, if you 
found these mudcracks 
in ancient sedimentary 
rocks, it would tell you 
that the environment 
was subject to periodic 
wetting and drying out. 
Perhaps the 
environment was a 
river flood plain, or a 
tidal area at the edge of 
the sea.  



Here is another example of what sedimentary rocks tell 
you about the ancient environment. Many sedimentary 
rocks form in areas with blowing wind or moving water 
(currents or waves). Moving water or wind forms ripples 
in the sediment, and these are preserved as cross-
bedding in the rock. The large inclined layers shown 
here are cross-bedding formed by wind-blown sand 
forming huge sand dunes in an ancient desert!  



Metamorphic Rocks 
The term "metamorphic" means 
"to change form."  
Any rock (igneous, 
sedimentary, or metamorphic) 
can become a metamorphic 
rock. If rocks are buried deep 
in the Earth at high 
temperatures and pressures, 
they form new minerals and 
textures all without melting. If 
melting occurs, magma is 
formed, starting the rock cycle 
all over again.  



Metamorphic Rocks 
Changes in the 
temperature and 
pressure conditions 
cause the minerals in the 
rock to become unstable 
so they either reorient 
themselves into layers 
(foliation) or 
recrystallize into larger 
crystals, all without 
undergoing melting.  
 



Metamorphic Rock Types 
There are two types 
of metamorphic 
rocks. 
Foliated 
Nonfoliated. 



Brain Check 
Think about what  the two 
types of metamorphic rocks 
are. 
Tell your neighbor. 



Foliated Metamorphic Rocks 
FOLIATED metamorphic 
rocks are those in which 
the minerals have been 
flattened and pushed 
down into parallel layers. 
The bands in foliated 
metamorphic rock look 
like pages in a book.  
Examples of foliated 
rocks are slate, shale, 
and gneiss. 
 



Non-foliated 
NON-FOLIATED metamorphic 
rocks do not display layers. 
Rather, they are massive 
structures with no obvious 
banding.  
A good example of non-foliated 
rock is quartzite, the smooth-
textured, metamorphosed form 
of the mineral quartz. 
 A coarse-textured non-foliated 
rock is marble.  
Anthracite, or hard coal, is a 
non-foliated rock that forms 
when intense pressure drives 
gases out of soft coal, causing it 
to harden. 
 



Becoming a METAMORPHIC ROCK … 

If the sedimentary rock sandstone 
is metamorphosed it can become 
the metamorphic rock quartzite.  

If the sedimentary rock limestone or 
dolomite is metamorphosed it can 
become the  metamorphic rock marble.  

If the sedimentary rock shale is 
metamorphosed it can become the 
metamorphic rock slate.  

Presenter
Presentation Notes
See the rock classification information included in The Rock Cycle in Michigan GAME.   Created September 2001



Becoming a METAMORPHIC ROCK … 

If the metamorphic rock phyllite is 
metamorphosed it can become the 
metamorphic rock schist. 

If the metamorphic rock slate is 
metamorphosed it can become the  
metamorphic rock phyllite 

If the metamorphic rock schist is 
metamorphosed it can become the 
metamorphic rock gneiss. 

Presenter
Presentation Notes
See the rock classification information included in The Rock Cycle in Michigan GAME.   Created September 2001



Non-Foliated texture: form under higher temperature regimes (not so much 
‘pressure’ related).  Smaller xls in the parent rock simply recrystallize into larger 
ones without being melted.  They are more dense than the parent rock.   



Quartzite comes in a variety of colors, depending on the parent 
rock (red sandstone, white sandstone etc.) 



Quartzite was originally a sandstone that was ‘baked by higher 
temperatures and has a non-foliated texture.  Below check out the rocks 
in thin section (under the microscope).  The left is a sandstone, note the 
dark spaces between the grains.  The right is quartzite.  The dark spots 
in this case are minerals that go into extinction due to the polarized 
filter—basically they aren’t spaces.  Look at how closely packed the 
grains are.  The minerals were rearranged in the solid state by high 
temps.  Removing the ‘spaces’ between the grains makes metamorphic 
rocks DENSER than their parents. 



Slate (right): low grade regional 
metamorphism showing foliated texture with 
parent of shale (left). 



Add some more pressure to slate (right) and end 
up with phyllite (left). 



Increasing the temperatures and pressures would force the minerals to 
recrystallize and align perpendicular to the pressure.  Mica crystals begin 
to form and they give PHYLLITE its sheen (can’t really see it here). 



Increasing the pressures and temperatures even further causes the 
crystals to grow even larger and align even more.  SCHIST 



An extremely high grade metamorphic rock that has undergone very high temperatures and 
pressures but didn’t melt is a rock called GNEISS.  If enough temperatures and pressures are 
applied the rocks behave plastically and can actually fold during mountain building events.  
Gneiss has large minerals that have segregated into layers (gives its characteristic zebra 
pattern). 



The Rock Cycle explains  
 how Rocks and Natural Processes  

are related 
weathering 

Sedimentary Metamorphic 

Igneous 

Presenter
Presentation Notes
Is the rock cycle really this simple, neat and colorful? (NO)  Created October 2, 2000, revised September 2001



Rock Cycle 

http://www.classzone.com/redirect_science/esm05_pg73_es0602-2.html


Brain Check 
Think about the rock cycle. 
Draw it on your white board. 



weathering 
Sedimentary Metamorphic 

Igneous 

The Rock Cycle 

I hope you 
better 
understand the 
Rock Cycle and 
what it means. 

DEQ GSD - The Rock Cycle in Michigan - February 2001 
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