SOUTH CAROLINA STUDIES


Unit 2; Day 4
THEME = FOLKLORE & FOLK ART IN THE UPSTATE                                  SCIENCE

LESSON TITLE: The Science of Gemstones and Jewelry
OBJECTIVES: Students will be able to explain where gemstones are found in the Blue Ridge and why.
PRIMARY STANDARDS ADDRESSED: Science 8th - I.A.1.d.1 & III.B.3.m 
PRIOR SKILLS REQUIRED: ability to differentiate between mineral cleavage surfaces & crystal shape
TEACHER BACKGROUND INFO: Ruby Mining Company websites such as Sheffield Mine in 

Franklin, North Carolina <http://www.sheffieldmine.com/>;   

LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  6 @ laminated gemstone poster; access to computer <http://www.sheffieldmine.com/> [optional]; ruby mine dirt samples [optional]; aluminum pie pans [optional]; water source
PROCEDURES:

   1. Ask students what makes a stone a ‘gem stone’ and ask them to name all the gem stones they can think of.  Write this list on the blackboard (or use overhead projector).  Lead a class discussion on what makes gem stones valuable and why people are willing to pay big money for fine jewelry.
   2. Give students some background information about how gemstones are used by artisans to craft jewelry unique to a particular culture.  Also explain how gem stones got to be so common in upstate South Carolina.  Ask students to speculate about how gemstones get separated from the host rock in nature.  Mention the tourist-oriented ruby mining industry near Franklin, North Carolina and specifically how those facilities operate.  Ask students to speculate about how gemstones got to be so concentrated in this local area that such mining operations can be commercially successful.
   3.  [optional] Have selected students use computers to access websites of Ruby Mining companies in Franklin, North Carolina.  One of the best is the Sheffield Mine website.

   4. Divide students into cooperative groups and hand each group a gemstone poster.  Ask groups to examine and discuss the information on the poster and create a flow-chart drawing that illustrates all the steps from the formation of a gem crystal in metamorphic rock to its placement in a ring or other item of jewelry.  Where steps are not clear, students should speculate and interpolate to infer missing steps.
   5. Ask groups to show and explain their flow-chart to the entire class.  Discuss any similarities or differences in approaches.  Review the difference between a mineral formed as a single crystal and one that is multi-crystalline.  Ask students which type is more likely to form a gem stone and why.  Present the four “C’s” of gemstone quality (clarity, color, cut, carat) and discuss why some crystals make good gemstones and others do not.
   6. [optional] Take group outside to place where water source is nearby.  Hand out dirt samples (from ruby mine) and aluminum pie pans to each group.  Have students run water through sample and ‘pan’ for gemstones.  Ask them to save any sample that looks like it might be a gem stone.  Send these suspected gem stones to the SC Studies Office at Clemson for identification. 

SAMPLE CULMINATING ASSESSMENT:   
   - Give students a small amount of play-clay and have them create their own “gemstone”.  They can name them, shape them, even paint them, and explain to the class (or in writing) the “history” of their “stone.”
   - Ask students to write a paragraph about how in the future they would explain the 4 “C”s of gemstones to their husband or bride-to-be as they are about to go shopping and want to get a good value.
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TEACHER  ANSWER  KEY
LESSON TITLE: The Science of Gemstones and Jewelry
1.  List of what makes a stone a ‘gem stone’ and list of gem stones.
    Answers may vary.  List of reasons includes visual appeal, color, luster, crystal shape, fashion trends, and rarity.  List of gemstones will vary but may include the following:  agate, amber, amethyst, aquamarine, diamond, emerald, garnet, jade, jasper, moonstone, onyx, opal, pearl, peridot, ruby, sapphire, topaz, turquoise.  Gold and silver are not gemstones.
2.  Explain how gem stones got to be so common in upstate South Carolina.  

    Most gemstones are produced when single crystal growth occurs in rock during metamorphism (alteration of rock by extreme heat and/or pressure).  Most of the Blue Ridge and Piedmont regions of South Carolina are underlain by igneous and metamorphic rock so there was plenty of opportunity for gem crystals to form in these rocks.  Tell students that in the mountains of South Carolina, there are three fairly common gemstone minerals:  garnet, ruby, and sapphire.  Note that in order to be useful for jewelry, the gem crystals must be removed from the surrounding rock.
     Give students some background information about how gemstones are used by artisans . . . .  

    Mention that jewelry and gem stones played an important fashion role in both Native American and various European cultures, and that these items were traded almost like cash, as well as being used to express cultural symbolism.  Mention also that the gemstones most artisans would use to craft jewelry would be those found in their local area.
     Ask students to speculate about how gemstones get separated from the host rock in nature.  

    When rock is exposed at the surface, weathering and erosion take place which remove a great deal of material.  Most gemstones are harder than the surrounding rock and so they remain in place while the surrounding rock weathers away.  Eventually enough of the surrounding rock is removed so that the crystal simply falls out of the larger rock mass.
Mention the tourist-oriented ruby mining industry near Franklin, North Carolina . . . .
    Most mining operations dig up local stream gravels that have gemstone crystals mixed in with  normal sediment.  The gem stones are already separated from their host rock and have moved downstream along with other sediment.  Tourists are given buckets of river sand and mud and use water to wash away lighter sand grains.  The heavier grains stay behind in the pan.  The heavier fraction contains the gem crystals.  Sometimes gem crystals are fresh looking and have sharp edges, other times crystals look dull and somewhat rounded.  Some businesses ‘salt’ their buckets of sediment (add extra gemstones that are not local to the area to the mix) to increase the chances of the tourist finding a lot of ‘gems’.
3.  [optional] Have selected students use computers to access websites of Ruby Mining companies . . . .

    Many of these sites contain photos of tourists actually washing the dirt in pans to find gemstones.  
4.  Create a flow-chart drawing . . . from the formation of a gem crystal to its placement in a ring . . . .   
    Flow charts will vary.  You may want to diagram a blank flow chart on the blackboard as an example if your students are not accustomed to making their own flow charts.  A typical flow chart from the poster might look something like this:
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 5.  Ask groups to show and explain their flow-charts . . . .  
    Answers will vary depending on whether you let them create their own flow charts or gave them a blank pattern to use.  
     Discuss any similarities or differences in approaches.  
    Different flow charts may emphasize different parts of the gemstone history.  This is OK as long as all parts are covered.  
     Review the difference between a mineral formed as a single crystal and one that is multi-crystalline.  
    A single crystal is one isolated crystal that grows larger and larger in one place.  A multi-crystalline mineral contains many different crystals forming at the same time and running into each other creating an interlocking mass of irregular shape 
     Ask students which type is more likely to form a gem stone and why.  
    Only the large single crystal will possess the smooth sided characteristic crystal form that makes it desirable.  Also, only the large single crystal is big enough to have facets cut into it for jewelry purposes.   
     Present the four “C’s” of gemstone quality . . . and discuss why some crystals make good gemstones . . . .

    Summarize the information given on the Additional Background Resources pages.  Note that gem color is usually related to a particular chemical element that makes up the crystal structure.  Sometimes the same mineral will have different colors because of impurities that are contained within the crystal’s atomic structure.  
6. [optional] . . . .  Have students run water through sample and ‘pan’ for gemstones . . . .
    It is important to be gentle while swishing water around in the ‘pan’.  Too vigorous a shaking will cause all grains to slide out of the pan, including any gem stones.  However, too gentle a shaking will not remove enough of the ordinary sand to allow students to see the heavier minerals and gemstones.  Panning is an art form, practice is required before students will be any good at it.  The lesson activity is designed to introduce students to the method, not to achieve proficiency.  Nevertheless, some students are likely to find candidates for gem stones.  Either examine these on site or collect them and send to a mineral expert for evaluation..  
SAMPLE CULMINATING ASSESSMENT:   

   - Give students a small amount of play-clay and have them create their own “gemstone”.  They can name them, shape them, even paint them, and explain to the class (or in writing) the “history” of their “stone.” 
    For example, a student could use the crystal shape diagram of garnet (on the Gem Mining Poster) as a reference to create a 12-sided clay model.  Or they could make a pyramid shape with a square base.  The important factor is that their ‘gemstone’ have clearly identifiable crystal sides and a recognizable geometric shape.  
   - Ask students to write a paragraph about how in the future they would explain the 4 “C”s of gemstones to their husband or bride-to-be as they are about to go shopping and want to get a good value.

    Answers will vary, but all should mention all four “C’s” (clarity, carat, color, and cut) for full credit.  
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ADDITIONAL BACKGROUND RESOURCES
LESSON TITLE: The Science of Gemstones and Jewelry
Franklin, North Carolina     (Modified and edited from website <http://www.hemlockinn.com/franklin.html>)
Franklin is a small mountain town surrounded by beautiful streams, waterfalls, mountains, hills and valleys. The people are friendly and organize lots of activities, including festivals and arts & crafts shows. There are plenty of trails for hiking and the views are breathtaking. There is also plenty of fishing, hunting, rafting and kayaking available. The Franklin area is the Gem Capitol of the World where tourists can try their hand at mining and usually find many beautiful and sometimes very valuable stones.  Mother Nature places the gemstones in beds of clay where they have remained undisturbed for perhaps millions of years until we excavate them from the hills and rivers of Macon County. Most mines sell gem dirt in a bucket or bag (a few allow digging) and tourists may have to pay an admission fee for the day. Tourists are provided with a screen for washing and there is a flume - a trough of running water - with a bench along its length. The dirt goes in the screen, the screen goes in the water and the mud is washed away. Well, it's not quite that easy but it is completely safe and mine operators are on hand to help with technique and identification.
Gemstones come in every color from white to black. Garnets are glassy red, pink or reddish brown. Rubies are silky red, sapphires are every other color, and both have a crystal shape with 6 sides. Moonstones are pearly white to gray and peach to chocolate brown with a flat box-like shape. Quartz comes in many forms, sometimes clear colors like Amethyst and Citrine, sometimes opaque colors with mica flecks like Aventurine and of course clear with sides - quartz crystals. That's just a few of the many gemstones found at local mines. Stop in at one of the many gem shops for a crash course in gem identification or spend some time at The Franklin Gem & Mineral Museum in the old jailhouse on Phillips St. in historic downtown Franklin.

The Four “C’s” of Gemstones     (Taken from website <http://www.whistlestopmall.com/mountaingems/>)
Located in Franklin, N.C., the gem capital of the world, Mountain Gems offers a wide product line on exquisite jewelry. Family owned and operated, Mountain Gems will educate you before you make a purchase.  
The 4 C's of Gemstones: While there are no official 4 C's for grading colored gems, as there are with diamond grading, many of the same principles apply. Here are the 4 C's as they apply to colored gemstones: 

· Clarity: Look for stones that have good clarity, no blemishes, cracks, severe inclusions, etc. 

· Color: Their color should be vivid, even and saturated throughout the entire stone. 

· Cut: The cut affects the depth of the color seen, the size of the gem and the liveliness of the stone. 

· Carat: Weight in colored gems is measured in Carats (one carat equals 200 mg). 

Scrubbing and Rinsing      (Taken from Sheffield Mine website <http://www.sheffieldmine.com/>) 
To find Rubies & Sapphires worth cutting for jewelry requires a lot of patience and perseverance and scrubbing and rinsing and more scrubbing and rinsing of the rocks in your tray before the purple color can peep out through the muddy outer crust.  The average person needs to Scrub-Rinse about 4-5 times per tray load, otherwise you will NOT get the rocks clean enough to discover that some of those rocks are actually RUBIES & SAPPHIRES!!!!!!!!  
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