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Pennsylvania Standards                                                                                                                                                                        

I.  ROCKS ARE HUNKS OF HISTORY

Rocks are pieces of stuck-together minerals.  Some rocks are composed of the same mineral – sandstone, for example, is composed of quartz grains.  Other rocks, such as granite, are made up of many minerals.  Mother Earth does not treat her rock children very well.  She cooks and squeezes them and at other times she lets water break them down and erode them away.  She even melts them from time to time.  Rocks tell you what happened to them (sometimes millions of years ago) if you listen to their stories.
II. ROCKS COME IN THREE BASIC FLAVORS

Although geologists tell us that there are hundreds of kinds of rocks, there are only three basic types: 


Igneous rocks


Metamorphic rocks

           Sedimentary rocks
A. Igneous rocks begin as a very hot rock soup within the earth called magma.  Magma is melted rock.  Sooner or later the magma cools and the rock becomes solid.  As we mentioned in the Mineral I.D. exercise, the last hot fluid from magma often is injected into the surrounding solid rock and hardens into veins of mineral crystals.
Magmas that remain deep within the crust of the earth cool slowly, giving time for fairly large minerals to form in the resulting igneous rocks.  These rocks are said to be intrusive – they intrude within the earth.  The intrusive rock that everyone knows is granite, composed of coarse grains of quartz, feldspar, hornblende, and a few other minerals.  

There is no natural granite in central Pennsylvania.  If you want to see some you will have to go to the nearest cemetery and peek at a gravestone.  
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Some magmas are rich in iron and magnesium-containing silicates, and they harden into dark crystalline rock called gabbro.   

If the magma erupts onto the surface of the earth, it cools rapidly and large crystals do not form.  Igneous rocks that form o  the surface are called extrusive rocks.   The extruded rock with the same composition as granite is the fine-grained rhyolite.   The extruded rock with the same composition of gabbro is basalt.   These rocks are common near volcanoes.
B. Metamorphic rocks are the kinds of rocks that have been heated within the earth and squeezed by high pressure.   Metamorphic rocks always begin as some other kind of rock.   When heated and squeezed (but not melted) their minerals change into other minerals.  
The laminated sheet shows a classic example of metamorphosis.  It starts with ordinary shale.   When shale is buried inside the earth under heat and pressure, it changes to slate.  Slate is denser and harder than shale.  Squeeze and heat the slate some more and it turns into schist, which contains mica and other coarse, shiny minerals.  With enough heat and pressure the minerals form large crystals in bands in a rock called gneiss (pronounced as nice).
The laminated sheet diagrams how sandstone is metamorphosed into quartzite and limestone is metamorphosed into marble.  Igneous rocks also undergo metamorphosis, often into schists and gneisses.
C. Sedimentary rocks.  Sedimentary rocks also begin as any kind of rock.  Instead of being subjected to heat and pressure within the earth, the rock is exposed on the surface.  There it is attacked by some combination of water, ice, wind, and temperature changes (called weathering) that begin to break it down.  Then the processes of erosion by water, wind, or ice, carry the rock fragments away  and deposit them as sediment in low-lying areas.  The identity of the original rock , whether granite, slate, basalt, for example, is forever lost.   
As sediments thicken they become compacted.  the grains interlock and the pore spaces may fill with a silica or calcium carbonate cement.  In other words, the sediment has become sedimentary rock.  Clay becomes shale, sand becomes sandstone, and mixtures or large and small fragments become conglomerate.  Sedimentary rocks formed from weathered and eroded fragments are called clastic rocks.
Not all sedimentary rocks are clastic.  Limestone is composed of calcium carbonate 

(the same as the mineral calcite) that precipitated out of water.   Fossil shells are often 

found embedded in limestone.
When very salty water evaporates, it may leave a deposit of sodium chloride salt, which hardens into beds of the mineral halite.  Evaporation also deposits calcium sulfate, which hardens into beds of gypsum.

REFER TO THE LAMINATED PHOTOGALLERY OF ROCKS.  IT ILLUSTRATES MOST OF THE 12 ROCKS IN THE ROCKBOX

III. THE ROCK CYCLE. 
When igneous, metamorphic, or sedimentary rocks are buried in the earth and melted into magma, the new rock after it hardens is igneous rock.
When igneous, metamorphic, or sedimentary rocks are buried in the earth and subjected to heat and pressure – but not enough to melt – they become metamorphic rocks.

When igneous, metamorphic, or sedimentary rocks are exposed on the surface of the earth, they are weathered and eroded to sediment and then harden, becoming sedimentary rocks..

The Rock Cycle diagram on the laminated sheet shows how each of the three types of rocks can be transformed into each of the other types.


    



INTRUSIVE    EXTRUSIVE            BANDED           NON-BANDED           CLASTIC          NON-CLASTIC



Classification of the twelve rocks in your set.



DIRECTIONS:

Use this key plus your knowledge of luster, hardness, streak, acid fizz, and cleavage/fracture to identify the 12 rock samples.  Write the name of the rock on the answer key in the space that matches the number of the sample.  EXAMPLE: if sample 2 is identified as schist, write schist on answer line 2.

Always start with step one for each sample!!!
STEP#:

  1.
 A. The sample is composed of crystals or grains visible to the naked 
eye.  (If you 
can see crystals/grains in the sample the answer is yes.)  

If yes, go to STEP 2.

        
B. If the particles in the sample are too fine to make out with the 


naked eye, go to STEP 8.

2.
A. The sample has minerals arranged in bands or layers.  Go to 


STEP 3.

         
B. The sample does not show bands or layers.  Go to STEP 4.

3. 
A. If the layers are coarse and do not separate easily, the rock is 
gneiss.


B. If the layers are thin and shiny with mica flakes, the rock is schist.

4.
A. If the individual grains are all about the same size and color, go to 
STEP5.

B. If the grains vary in size and color, go to STEP 7.

5.
A. If the sample is composed of grains of fine or coarse sand cemented


together, feels gritty, and may rub off rather easily, the rock is 
Sandstone
         B. If the grains do not rub off easily, go to STEP 6.

6. 
A. If the sample is slightly glassy, cannot be scratched with a nail, and 
is ccomposed of small, shiny quartz grains, the rock is quartzite.

B. If the sample has a crystalline appearance,  can be scratched with a nail, 
and bubbles when dilute hydrochloric acid is placed on a scratch, the 
rock is marble.
7.
A. If the sample is composed of crystals of different colors (such as 
quartz, feldspar, and hornblende), the rock is granite.


B.  If the sample is composed almost entirely of dark crystals, the rock is 
gabbro.

8. 
A.  If the sample appears to split into thin layers or sheets, go to STEP 9


B. If the sample does not split into thin layers, go to STEP 10.

9.
A. If the sample has a clay or earthy odor when breathed on and it 
crumbles rather easily, the rock is shale.

B. If the sample does not have an earthy odor and is too hard to crumble 
easily, the rock is slate.

10. 
A. If the sample is gray, is easily scratched with a nail, and bubbles when 
dilute 
hydrochloric acid is placed on it, the rock is limestone.


B. If the sample is not easily scratched with a nail and is very dark in 
color, 
the rock is basalt.


C. If the sample is not easily scratched with a nail and is light in color, 
the rock is rhyolite.
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geology.com/.../rock-tumbler-instructions.shtml     

 Rock cereal.  Low carbs!                                              

ROCK I.D. WORKSHEET                                     



 






    Name_________________
                                                                               Class Period______________

	Write the name of the rock beside the sample number below

	22.
	33.

	23.
	35.

	25.
	36.

	26.
	37.

	30.
	39.

	32.
	40.


1. Name three minerals that you studied in the Mineral I.D. exercise that are found in granite.__________________, __________________, and __________________.
2. Give the name of a light-colored extrusive igneous rock________________.
3. Give the name of a layered metamorphic rock containing mica_________________.

4. Give the names of two rocks in this study that fizz in dilute hydrochloric acid

_______________, and _______________.

5. Give the name of a non-clastic sedimentary rock______________.

6. According to the rock cycle, what processes convert an igneous rock to a sedimentary rock?

7. According to the rock cycle, what processes convert a metamorphic rock to an igneous rock?
3.2 Inquiry and Design


C. Identify and use the elements of scientific inquiry to solve problems.


Generate questions about objects that can be answered through scientific investigations.


3.5 Earth Sciences


B. Recognize earth resources and how they affect everyday life.


Identify and locate significant earth resources in Pennsylvania


Explain the value and uses of different earth resources (e.g., selected minerals, ores, fuel sources
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