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For Teachers Use
Rocks and Minerals In Nova Scotia

Introduction Objective

Rocks and Minerals in Nova Scotia is aimed at the grade 5-6 level.  It is designed to increase the awareness of the importance of minerals in our everyday life as well as introduce students to the profession of a geologist.

This program has been formatted for indoor use only, however, some activities may be used outdoors if an appropriate area can be accessed.
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Introductory Lesson
To begin this lesson we must first make a clear distinction between rocks and minerals.

Question: What is the difference between rocks and minerals?

Answer: Minerals are pure substances whereas rocks are made up of many different types of minerals.  So basically rocks are minerals.

There are many different types of minerals including salt, gypsum, coal, iron, oil and gas, tin, etc.  These minerals are important because we use them every day.  Just look around the classroom , you may find examples of these - gyproc on the walls, tables and chairs sometimes have metal parts, the nails used to build the structure of the building, even the glossy coating on magazine pages comes from a mineral.  Perhaps the students are bussed to school which is a situation where there are many minerals used form the metal  of the bus to the gasoline it uses.

If minerals are used every day, then students may think we have lots of them.

Question: Why must we be careful with the sources of our minerals?

Answer: Minerals are a non-renewable resource.  This means that once we have used up the supply, it is gone.  We can not plant diamonds or gold and expect it to grow like we can with trees.  This is why we say “ if it can’t be grown, it has to be mined”.
Since minerals are located in the ground then there must be some way of locating these minerals.

Question: Who locates these minerals?

Answer: A Geologist

What does a Geologist look like? (ask the students to draw a picture of what they think a Geologist might look like on the Geologist Worksheet.  It can include their dress, associated tools, etc.

Question: What does a Geologist do?

Answer: We know they look for minerals but is there anything else?  A Geologist can be involved in many different types of projects including: looking for fossils, looking for minerals and mineral-bearing rocks, teaching, mining, environmental work, i.e., land reclamation, research, etc.

In order for a Geologist to do their work, they require special tools.

Question: What tools would a Geologist need or use? (if you have examples of these, you can place them in a nap-sack and have the students pull one item out at a time.  Review each item with a brief explanation of its’ relevance to a Geologists’ work.

1) Compass: Used for navigation in the field.  Used to see if rock samples are magnetized (the compass needle would react).

2) Flagging Tape: Used to mark an area where samples were found so that if necessary, they could return to it at a later date and it would be easier to locate.  Flagging tape can be written on, so information, i.e., sample numbers, can be written directly on it.

3) Magnet: Used to test if the rock contains metallic substances.

4) Acid: By placing only a few drops of diluted acid (HCI) on a rock, we can test for the presence of limestone.  If there is an obvious reaction, then limestone must be present in the sample.

5) Binoculars: Used to look over long distances to scout an area.  People wouldn’t want to walk over long distances to an area where there is nothing, when they could have gone a different direction and found a deposit of minerals.

6) Streak Plate: This is a small ceramic tile.  Because ceramic is very hard it helps a Geologist determine if the rock is hard or soft.  As well, by looking at the color of the streak that is left you may be able to discover characteristics about the rock (i.e., metallic, gypsum, smaller particles within the rock, etc.)

7) Camera: To take pictures of the samples.

8) Scale Card: Geologists do not want to misrepresent the size of the samples, crystals, etc., that they may discover so by placing the scale card (which has a ruler on the side) next to the sample, they eliminate this misrepresentation.  The scale card gives a person looking at the picture a reference that is familiar to them that they can judge the true size of the object they are looking at.

9) Survival Kit: Anyone out walking in the woods or wilderness should carry a survival kit.

10) First Aid Kit: Should be included with a good survival kit.

11) Sample Bags: Any type of bag may be used to collect samples in, to bring back with them for further testing and positive identification.

12) Geologist’s Hammer: To chip away at rocks when collecting samples.  A Geologists’ hammer is constructed of specially hardened steel to prevent steel flakes from flying when they are chipping at a rock.

13) Safety Glasses: When chipping away at rocks, dust and debris may fly.  The glasses will protect a Geologist’s eyes from any particles in the air.  As well, if you hit a rock that is harder than you hammer may shatter.  This is why we should never hit rocks with a hammer.

14) Pen & Notebook: To record information such as descriptions of where the samples were collected.

15) Magnifying Glass: To get an up close look at samples to see what the combinations may be of minerals within the rock.

16) Nail: By using this piece of equipment you can scratch a rock to test the hardness, If a mark is left on a rock then we know that the material is not a hard as a nail.
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Main Lesson

Looking At Rocks and Minerals!
Different properties of minerals allow us to separate them or classify them into categories.  With this series of tests we can determine exactly what the mineral is much like a doctor would diagnose an illness.  When we are sick, a doctor an not “unzip” us to see what is wrong, so he or she must make observations about other things (temperature, how we feel, etc.), in order to make a diagnosis.  We also know that the presence of one mineral often indicates the presence of another, for example, gold is often found in certain types of quartz and rust often indicates the presence of iron or other metallic minerals.  If a Geologist locates fossils, we can often find coal.

When Geologists are out in the field looking for samples they need to have ways to narrow down what the mineral is that they are looking at.  For example, fools gold may look like real gold but a Geologist knows it is not valuable because of several distinguishing features.  If possible give the students several samples of rocks and ask them to sort them into groups with similar characteristics.  After a few minutes discuss how the students sorted the samples.  If samples are not available, simply ask the students how they could sort out a bunch of rocks if you gave them a huge pile.

The most common categories are:

1)
Color - 
Solid or streaked




Soft colors (brown, pale, yellow) indicate gypsum

2)
Lustre - 
Is the way in which the surface of a mineral reflects light.  Those minerals that look like metal are said to have a metallic lustre.  Non-metallic lustres can be described as glassy, like Quartz, brilliant like gems or earthy as in dull or browns.

3)
Streak - 
Is the color of a mineral in its’ powdered form.  To determine this, geologists scratch a piece of unglazed porcelain called a “streak plate” with the minerals.  One drawback of this technique is that it usually does not help in identifying light colored or very hard minerals.

4) 
Size and Density - 
Is the sample heavy for it’s size? (if the sample is heavy, but small, then it is said to be more dense then  a sample that is larger but lighter).






Are there crystals formed within the sample?

5)
Hardness - 
Is the most commonly used property of minerals used in identification.  Hardness is expressed as a value of 1 (softest) to 10 (hardest).  This scale, known as the Mohs Scale, is used to determine the hardness of various minerals compared to others.  For example, a knife made of steel is 5.5 on the scale, a copper coin is 3 and a fingernail is 2.5.  Hardness generally reflects the minerals structure rather than composition.  For example, carbon forms one of the softest minerals (graphite with a hardness of 1) as well as diamond (with a hardness of 10), depending on the arrangement of its’ atoms.

6)
Magnetic - 
Can be tested using your compass by passing the sample near it.  If the sample contains metal this will cause the compass needle to move.

There is an instrument that Geologists use that resembles a pen that tests to see if the sample contains metal.  It is called a pen magnet.

7) 
Taste - 
Obviously students should not go around licking all of the rocks or samples that they find.  However, a Geologist would be able to determine if a sample was salt or contained salt immediately by it’s taste.
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Additional Activities
Activity# 1 

Cookie Mining

Supplies Needed:
Chocolate Chip Cookies (2 different types)




Graph Paper




Paper Clips




Push Pins




Toothpicks




Paper Money



Mining Worksheet
How To Play The Game:

Tell the class that they are going to go mining for something that is rare and unique (chocolate chips).  Divide the students up into groups (no larger then four (4) per group).   Each group is given $19.00 of the Cookie Money along with the Mining Worksheet. They are asked to name their mine and then purchase it.  There are two different types of mines that they may buy.  The first is a medium grade ore represented by a chocolate chip cookie that could be bought at a store fairly cheap (the chips are small and there are not very many of them in one cookie).  The other “deluxe” cookies are high grade ore and contain more and bigger chocolate chips.  Each group purchases one mine to start with and then  may purchase another if time and/or money permits.  Once the cookies have been handed out, tell the students to trace the outline of their cookie onto the graph paper.  This is the only time throughout the entire activity that they may touch the cookie with their hands.  Students should then count the number of “whole” squares that their cookie covers and record this on their activity sheet.  Students do not need to count those squares that are only partially covered.

Remind the students that they are not to touch the cookies with their hands and that they must now purchase tools to extract the chocolate chips.  Before purchasing the tools remind the students that they must also purchase the time to do the work, so they must spend their money wisely.  There are three options of tools that may be used: a wooden toothpick, a push pin and a paper clip, all with varying costs.  The kids are allowed to bend/break the tools any way that they wish.  They may also obtain more tools during the exercise if they have the money to pay for them.

The final thing that the students must purchase is time.  Each minute will cost the student one dollar.  When the time is expired they may purchase more time if they have the money and if not then, they must stop removing chocolate chips and sit and wait for the other groups to finish.  Once the students have purchased their tools as well as time, then they are ready to begin mining.  However, the students should not start until you give them the OK as it will make it easier for you to time the entire group at once.

Before beginning the work, tell the students that you will pay them $4.00 for each whole chocolate chip that they extract.  If the chips come out in pieces, you will combine the pieces to count as a regular sized chip.

Once the students time is up and the work is complete. the total number of chips that each group extracts should be determined by the group leaders so that it is fair to each group.  Once the total number of chips has been determined you may then tell the students to calculate how much money they made or lost.  This is found by taking the value of the chips and subtracting the total cost of mining.

The students must then pay for the reclamation of the land.  In the past, mine owners have simply come into an area, taken the minerals and left.  The result is large open pits and abandoned mine shafts.  These dangerous holes have simply been left in the earth.  Now the government requires a plan to be developed and implemented to put the land that was mined back into the same, if not better condition than it was before the mining operation began.

After the students have reclaimed the land, see if anyone made a profit.  It is very likely that only a few will have made any money and most will be in debt.  This exercise shows how mining is not very profitable for the company unless they are getting a high price for the mineral that they are extracting.

Activity# 2

Rocks and Minerals Treasure Hunt

Supplies Needed:
Treasure Hunt Worksheet




Treasure Hunt Answer Sheet



Small Samples of: coal, granite, slate, iron




Hammer or small axe




Small amount of fertilizer




A piece of gyproc




A piece of concrete




A nail




Small plastic bags




Page for Sears catalogue or similar item




Permanent marker

This activity can be completed indoors within the confines of your classroom or it can be taken outdoors if an appropriate are can be located, i.e., a trail would be ideal.  You will have to gather some materials together beforehand and then you can “salt” the trail you put together for your classroom or outdoors.  A map is an ideal way for your students to follow and locate each of the items.  Understanding and reading maps is a big part of what a Geologist has to be proficient at.  The Treasure Hunt Worksheet will give you an idea of what you will be able to create with the resources you have available to you.

Preparation

You will have to spend a little time pulling this activity together, i.e., packaging and labeling the samples, laying out the trail, developing a map, etc.  However, once this is done, this activity can be repeated without too much preparation time in the future.

The first thing you need to do is to prepare the samples.  It is suggested that the samples be placed in see-through plastic bags, so that they can be handled safely by the students and they would be protected from the elements if placed outdoors.  For example, at Stop # 1, you would place a sample of coal and a sample of granite in a plastic bag.   On the outside, you can print A on the “coal” bag and B on the granite bag. Your next step is to go through each of the remaining nine stops, preparing the various items and samples as necessary.

Next you have to choose your area for “Salting” (this is a term that is used whereby samples of minerals are placed in mines (under false pretenses), to encourage prospective buyers to invest in the mine).   Your classroom can be used or any outdoor area as well.  At each stop, you will have to clearly identify it by a number as well as placing the appropriate samples in the vicinity of the number.  You don’t want to hide them, or the students will become frustrated with the activity quickly.  This way, in conjunction with the map you made and the numbered stops, the students can work at this activity independently.

Once the students have completed the activity, you can review the correct answers with them, detailing any that need further explanation. 
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 Treasure Hunt Worksheet
Drawing of Your Map

Î. In which sample would you be likely to find a fossil?

Sample A        
Sample B        

Which sample would you break up and use in driveways?

Sample A        
Sample B        

Ï Identify this product:

What two minerals were used to produce it?

                           and                               

Ð Which is the hardest of these two minerals?

Sample A       
Sample B        

Which one would you use to last a long time?

Sample A        
Sample B        

Ñ Farmers use this mineral-based product to replace nutrients in the soil.  What is it?

Ò What mineral was used to produce this product?

Ó Compare the layering of these two samples.  Are they both layered?

Yes       


No        

Which sample is easier to flake grains from

Sample A       
Sample B       
Ô What mineral was used to help produce this product?

Õ This mixture of cement, sand and stone hardens when it dries.  What is it?

Ö Which sample would ignite easily?

Sample A       
Sample B       

× What two minerals were used to produce this nail?

                            and                              

Sample of a Treasure Hunt Layout (answers on next page)
Drawing of Your Map

Î. In which sample would you be likely to find a fossil?

Sample A (coal)
Sample B (granite)
Which sample would you break up and use in driveways?

Sample A        
Sample B         

Ï Identify this product:   (hammer or axe)
What two minerals were used to produce it?

                    and                     

Ð Which is the hardest of these two minerals? Slate or granite

Sample A (slate)
Sample B (granite)
Which one would you use to last a long time?

Sample A        
Sample B 
Ñ Farmers use this mineral-based product to replace nutrients in the soil.  What is it?   (fertilizer)

Ò What mineral was used to produce this product?   (Page from a magazine or catalogue)

Ó Compare the layering of these two samples.  Are they both layered?              (slate and granite)

Yes       


No        

Which sample is easier to flake grains from

Sample A (slate)
Sample B (granite)
Ô What mineral was used to help produce this product?   (gyproc)

Õ This mixture of cement, sand and stone hardens when it dries.  What is it?            (concrete)

Ö Which sample would ignite easily?

Sample A (coal)
Sample B (granite)
× What two minerals were used to produce this nail?

                            and                              

Rocks and Minerals In Nova Scotia

Treasure Hunt Answer Sheet

â
Sample A (coal) Fossils are often found in association with coal because they both used to be part of a living forest.


Sample B (granite) Crushed rock.

Ï
Hammer/Small Axe

Iron and any other soil mineral, i.e., phosphorous, potassium, etc. (taken from the soil by the trees roots to promote the growth of wood fibre).

Ð
Sample B (granite)


Sample B (granite)

Ñ
Fertilizer

Ò
Kaolin Clay (used to make glossy coating on catalog or magazine pages. A point should be made of mentioning this at some point during the classroom session). This is a highly valued clay that is also used in making fine bone because it is white in colour. There has been a substantial deposit of this clay found in the Musquodoboit Valley of Nova Scotia.

Ó
No


Sample A (slate)

Ô
Gypsum

Õ
Concrete

Ö
Sample A (coal)

×
Tin & iron. Iron is very brittle and would shatter without the tin to make it more shock absorbent.

