Minerals, Rocks & Soil






NPES Panther Pete Science Lab – Grade 3  


	Activity 1:   Mineral Mystery!  (about 25 minutes)

	Background *You do not have to read this section to the students*:  Minerals can be identified by their physical properties, which can be documented through a series of tests. 
Physical Properties:

· The luster of a mineral refers to the way the mineral’s surface reflects light. Minerals have either a metallic luster or a nonmetallic luster. Minerals with a metallic luster reflect a silver, gold, or copper sheen; otherwise a mineral’s luster is nonmetallic.  
· Color is what you observe when you look at the mineral. While a few minerals are always the same color, the color of most minerals can vary.  
· The streak is the color of a mineral after it has been ground to a fine powder. A mineral’s streak is not always the same as the observed color of the mineral.  To determine a mineral’s streak, the mineral is rubbed on a streak plate to produce a line of powder. The color of the powder is the streak.  
· Hardness is a measure of resistance to scratching. A harder object will scratch a softer one. Hard minerals will scratch glass and cannot be scratched with a knife blade or a masonry nail. Soft minerals will not scratch glass and can be scratched with a knife blade or a masonry nail. 

Introduction:
· Hold up a mineral sample and ask the students if they know what you are holding. 

· Explain the difference between rocks and minerals:  minerals grow in nature, and then get broken into small pieces by wind and rain. Those pieces then combine to form rocks. In other words, rocks are made up of many pieces of different kinds of minerals.

· Explain that the scientists who study rocks and minerals are called geologists. Sometimes a geologist will find a mineral that he or she cannot readily identify. The geologist will then go through the same procedure that we will use in this lab activity to correctly identify the mineral.

· Explain to the students that they will use a series of tests to document the properties of the various unidentified minerals.  The properties can then be used to figure out each mineral’s name.  

· Show students the mineral identification flow chart.  Explain that after completing all the tests, we will use the flow chart to figure out which the name of each mineral. Tell students they will record the results of each test on their worksheet chart.

· Show students the streak plate--this will be used to determine the color of the mineral in powdered form.  Next show them the glass plate.  This will be used to determine the hardness of each mineral.



	Pick up mineral #1 and have the students perform the following tests: 

1. Luster Test:  Explain that the luster describes the way a mineral looks in the light. If the mineral is shiny like a piece of gold or silver (a piece of metal), then the mineral has a metallic luster. If the mineral is clear or some other color, it has a nonmetallic luster. Have the students record the luster on their lab sheet (circle either nonmetallic or metallic).

2. Streak Test:  Remind the students that the streak is the color of the mineral in powdered form. Allow one member of the group to make one small line on the streak plate- just enough so that the color of the streak can be seen, but leaving enough room for the other streaks to be tested as well. Show the students where to record the color of the streak on the lab sheet.

3. Color:  Next the students will need to record the mineral’s color.  Show them where to record the color on the lab sheet, and point out that the mineral’s color is not always the same color as the streak. The color of many of the minerals will be debatable- allow the students to write whichever color they think is closest. (It only really matters for the metallic minerals, which are either gold or silver in color.)

4. Hardness:  The hardness will be the next property tested. Ask one member of the group can try to scratch the glass plate with the mineral. If the glass is scratched, the mineral is hard. If some mineral powder is produced, this usually means that the glass has scratched the mineral, so the mineral is soft. Check the glass plate very carefully for scratches, sometimes it is hard to tell if the mineral left a “streak” or actually scratched the glass.

5.  Special Properties:  Finally, the students will test or observe any special properties the minerals may possess.  The yellow mineral (sulfur) will have a bad odor.

6.  Repeat these procedures for all 7 minerals.

After the properties have been tested and recorded for all 7 minerals, show the students how to follow the flow chart to identify the minerals.  Use the flow chart to identify each mineral.  
To make this process a little more challenging, one extra mineral “Biotite” has been included but will not be on the flow chart.    Biotite is considered “black mica” while Muscovite is considered “white mica”.

If time allows, let the students look at the mineral samples with magnifying glasses.



	Activity 2:  The Great Soil Race—Soil Permeability (about 15 minutes)

	Note:  Before the lab begins, fill the bottles with the three different soil samples provided.  Pour water into each bottle to saturate the soil.  Once it is fully saturated, discard any remaining water from the funnel top and from the plastic ‘catch’ bottle beneath.  

Introduction: Explain to students that there are many different types of soil on the earth’s surface.  These different soils all have different properties such as color, smell and consistency.  Different soils will be used in different places depending on its properties (playing fields, gardens, walking paths, etc.)

Show students the three different soil samples on the experiment table.  Explain that in this experiment, we are going to study the different properties of these soils.  One of the most important properties of soil is its “permeability”.  

Ask: Do you know what permeability is?  Permeability is how easily water will pass through soil.  

We are going to have a race to see which of these soils is the most permeable---which one will allow water to pass through the fastest.

Activity: 

· Take the three measuring cups with water. Start the timer and ask 3 students to add the water to each funnel at the same time, up to the “water fill” mark. Continue to add water up to the water fill mark in each funnel by adding more as necessary.

· While you are waiting, ask students observe each soil sample.  Discuss the color and shape of the soil grains.  How does each sample feel?  (dry, heavy, loose, compact, etc).

· At the end of 5 minutes, remove the funnel from the ‘catch bottle’.  Measure the amount of water which has drained through each soil.  

· Discuss results.  Help students answer the 5 questions on their worksheets.
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	Activity 3:    Sedimentator (about 10 minutes)

	 Introduction: 

· As water moves in the ocean, rivers and lakes, small bits of rock slowly erode from the rocks and cliffs, and they also take remains of plants and animals along the way.  

· The large pieces form bolders and rocks.  The smaller pieces form sand and silt.  

· These rocks, along with the pieces of plant and animal, are all known as sediments.  

· As they move along with the water, they will slowly begin to drop down to the bottom or along the sides of the body of water.  This process is called Sedimentation.  

· Ask: Do you know what kind of rocks it will form? Sedimentary rocks

Demonstration:

· This model is known as a “Sedimentator”.  It demonstrates how sediments move in a river or lake and how sedimentary rocks are formed.  

· Let’s shake it up and see what happens! Gently shake sedimentator a few times until all particles are loose.  Then place it upright on the table.

· After a minute or two, sediments will begin to settle out of the sedimentator.  
Activity: 

· Each table will have 3 sedimentators – #1 & 2 to do the activity, and #3 which has been sitting for a long period.  
· The layers will be more obvious in the Sedimentator #3, since it has had more time to settle.  This is to be used for demonstration after the students have observed the Sedimentators #1 & 2 for a minute or two.  Try not to disturb the third one too much, so it will be ready for any labs following.
· Ask students to take turns shaking up Sedimentators #1 & 2 until all of the particles are loose.  Then ask them to place the sedimentators upright on the table (and leave them alone).  
· Discuss what is happening and help students answer the questions on the worksheet.

· Ask students to draw the layers that they see in the Sedimentator #3.


	MOHS HARDNESS SCALE

	
	
	Wax 0.2, Graphite 0.5-0.9

	1
	TALC
	Soapstone 1, Lead 1.5, Tin 1.5-1.8, Alabaster 1.7, Sulfur 1.8-2

	2
	GYPSUM
	Halite (Rock Salt) 2, , Magnesium 2.0, Aluminum 2-2.4, Amber 2-2.5, Galena 2.5, Copper 2.5-3, Gold 2.5-3, Biotite 2.5-3, Muscovite 2.8

	3
	CALCITE
	Limestone 3, Boric Acid 3, Barite 3.3, Brass 3-4, Marble 3-4, Serpentine 3-4, Dolomite 3.5-4

	4
	FLUORITE
	Bell Metal 4, Iron 4-5, Platinum 4.3, Soda (soft) Glass 4.5, Glass 4.8-6.6, Opal 4-6

	5
	APATITE
	Asbestos 5, Manganese 5.0, Steel 5-5.5, Hornblende 5.5, Stainless Steel 5.5-6.3

	6
	ORTHOCLASE
	Feldspar 6, Hematite 6, Magnetite 6, Pumice 6, Pyrite 6.3, Agate 6.5-7, Garnet 6.5-7.5

	7
	QUARTZ
	Flint 7, Silicon 7.0, Tourmaline 7.3, Emery 7-9, Beryl 7.8

	8
	TOPAZ
	Case Hardened File Steel 7.8-8.5

	9
	CORUNDUM
	Alundum 9+, Chromium 9.0, Carborundum 9.3, Boron 9.5

	10
	DIAMOND
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