SOUTH CAROLINA STUDIES


Unit 2; Day 5
THEME = FOLKLORE & FOLK ART IN THE UPSTATE                                  SCIENCE

LESSON TITLE: What Happens to Sediment from the Mountains to the Sea?
OBJECTIVES: Students will be able to compare and contrast properties of different sediment samples.
PRIMARY STANDARDS ADDRESSED: Science 8th – III.B.3.k;  III.B.2.a 
PRIOR SKILLS REQUIRED: ability to identify minerals using a key and ability to use balance to weigh
TEACHER BACKGROUND INFO: mineral identification charts in earth science textbook  

LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  Table Rock sediment samples; Myrtle Beach sediment samples; sieve sets; balances; hand lenses; Student Work Sheet 
PROCEDURES:

   1. Review with the class their analysis of the Table Rock stream sediment from the previous UNIT 2, DAY 3 lesson.  Ask each student individually to take out a piece of paper and write down a detailed prediction of what this same sample of sediment might look like by the time it reached the Atlantic Ocean.  Students should then put those papers away until the end of class.
   2. Divide students into cooperative groups and hand out sediment samples, sieve sets, and balances.  Also hand out copies of the Student Work Sheet and instruct groups to follow the instructions carefully.  All groups should do part ‘a’ for both sediment samples.  For parts ‘b’ and ‘c’, assign half of the groups to analyze grain size distribution for Table Rock sediment and half to analyze Myrtle Beach sediment.
   3. Ask each group to discuss their results among themselves and then have each student take out the paper with their prediction written on it and write underneath their observations about what the sediment really did look like by the time it reached the ocean.  Ask several student volunteers (or call on them) to share how their predictions matched their final observations. 

   4. Lead a class discussion that reviews the mineralogical and textural changes that occur to sediment as it is carried further and further from the mountains.  Discuss student bar graphs representing sediment distribution and explain how those graphs can model conditions in the real world.  Relate these changes to mineral properties such as hardness, cleavage, specific gravity, etc.  Also ask students what they think happened to all of the original mineral fragments that did not survive long enough to reach the ocean.
   5.  [optional]  Remind students how the bar graph illustrated the difference in grain size distribution between the two sediment samples in an easy to visualize format.  Ask students to think up creative ways that they might measure numerically, and graphically represent, the difference in roundness, the sorting, the angularity, and the diversity of minerals between the two sediment samples.  Have different student groups work on these different aspects for a while and report their results back to the class.

SAMPLE CULMINATING ASSESSMENT:   
   - Give students an unknown sand sample and have them determine if the sample was taken from a location close to or far away from the source rock.
   - Ask students to write the “life” story of a mineral grain eroded from the Table Rock area that eventually becomes a grain of sand along the South Carolina coast.  
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STUDENT  WORK  SHEET

LESSON TITLE: What Happens to Sediment from the Mountains to the Sea?

a.  Analysis of grain texture – examine each sediment sample with a hand lens and fill in the chart below. 
	
	TABLE ROCK SEDIMENT
	MYRTLE BEACH SEDIMENT

	many different minerals or not
	
	

	angular or rounded
	
	

	spherical or irregular
	
	

	well sorted or poorly sorted grains
	
	


b.  Analysis of Grain Size distribution           Assigned Sediment Sample = ____________________________

1.  Weigh your total sediment sample by placing it (while still in the container) onto the weighing pan of the balance.  Record the total mass on the chart below.  Mark this value as “100%”.

2.  Pour the entire sample into the stack of sieves.  Be sure the sieves are stacked in proper order (largest screen openings at top of stack; smallest screen openings at bottom of stack).  Place lid on top of sieve stack and shake vigorously for approximately one minute.  Separate the sieves.


3.  Weigh the original empty container and subtract this number from the total weight.  Pour the contents of the first sieve onto a piece of paper and weigh that amount.  Pour the sediment from that sieve back into the original container and weigh the empty paper (enter paper value in ‘mass of container’ column – here the paper is the container) without the sediment.  Record these measurements.

4.  Follow the same procedure for each sieve fraction and record all measurements in the chart below.

	
	sediment+container
	mass of container
	mass of sediment
	% of total sediment

	total mass at start
	
	
	
	100%

	mass – top sieve
	
	
	
	

	mass – 2nd sieve
	
	
	
	

	mass – 3rd sieve
	
	
	
	

	mass – 4th sieve
	
	
	
	

	mass – bottom pan
	
	
	
	

	sum all sieve mass
	
	
	
	

	mass lost weighing
	
	
	
	


c.  Draw bar graph expressing the range of sediment size distribution for your sample ( = _______________).
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TEACHER  ANSWER  KEY
LESSON TITLE: What Happens to Sediment from the Mountains to the Sea?

1.  Review with the class their analysis of the Table Rock stream sediment. 

    Answers may vary.  Refer to Day 3 lesson.  Emphasize the importance of making an hypothesis before experimenting.
2.  a.  Analysis of grain texture – examine each sediment sample with a hand lens and fill in the chart below. 

    Answers may vary, but should correspond fairly well to the answers shown in the chart below.  Most of the angular pieces have already had their corners rounded in the stream flow, but not nearly as much as the beach sediment.
	
	TABLE ROCK SEDIMENT
	MYRTLE BEACH SEDIMENT

	many different minerals or not
	many minerals and rock fragments
	mostly quartz grains, very few others

	angular or rounded
	some corner rounding, but some angular
	all grains well rounded

	spherical or irregular
	mostly irregular in shape
	mostly spherical in shape

	well sorted or poorly sorted grains
	very poorly sorted mixture
	well sorted, all grains about same size


    b.  Analysis of Grain Size distribution           
    Specific numerical answers will vary.  The Table shows a typical distribution for this type of sediment.  The percentages calculated for each sieve sample should be somewhat close to the indicated values.  Be sure to stress to students not to ‘lose’ any of the sample while transferring to and from sieves and to scale.  Inevitably, there is always some spillage but we want to keep this to a minimum.  Standard triple-beam balances are recommended for this activity.
Assigned Sediment Sample = ____Table Rock (Saluda River)________________________

	 
	sediment+container
	mass of container
	mass of sediment
	% of total sediment

	mass – total amt.
	578.2
	201.2
	377
	100.0%

	mass – top sieve
	212.6
	45.1
	167.5
	44.4%

	mass – 2nd sieve
	170.4
	42.1
	128.3
	34.0%

	mass – 3rd sieve
	83.5
	38.5
	45
	11.9%

	mass – 4th sieve
	66.5
	34.7
	31.8
	8.4%

	mass – bottom pan
	40.9
	37.5
	3.4
	0.9%

	sum all sieve mass
	573.9
	197.9
	376
	99.7%

	mass lost weighing
	4.3
	3.3
	1
	0.3%


Assigned Sediment Sample = ______Myrtle Beach (Beach Sand)______________________
	 
	sediment+container
	mass of container
	mass of sediment
	% of total sediment

	mass – total amt.
	516.2
	201.5
	314.7
	100%

	mass – top sieve
	49.3
	45.3
	4
	1.3%

	mass – 2nd sieve
	54.8
	42.3
	12.5
	4.0%

	mass – 3rd sieve
	49.2
	38.8
	10.4
	3.3%

	mass – 4th sieve
	314.5
	35.1
	279.4
	88.8%

	mass – bottom pan
	45.7
	37.9
	7.8
	2.5%

	sum all sieve mass
	513.5
	199.4
	314.1
	99.8%

	mass lost weighing
	2.7
	2.1
	0.6
	0.2%


c.  Draw bar graph expressing the range of sediment size distribution for your sample.

    Answers may vary.  But bar graphs should look somewhat similar to the distribution shown in the graphs below.  You can mention that sieve sizes have been standardized for years so that sediment comparisons can be made all over the world.
Assigned Sediment Sample = ____Table Rock (Saluda River)________________________
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Assigned Sediment Sample = ______Myrtle Beach (Beach Sand)______________________ 
[image: image3.emf]Myrtle Beach Sediment
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3.  Discuss their results from the sediment analysis.
    Students should clearly see that in the beach sample there are fewer different minerals present, and that the minerals are better sorted, smoother, more rounded, and dominated by quartz with a distinct lack of many of the darker minerals.

     Discuss predictions of what they thought the sediment might look like.
    Answers will vary.  Hopefully the ideas that minerals more resistant to weathering are more likely to survive the long journey and that sediment pieces get smaller with time will be included in some predictions.  This is a good time to discuss nature of science, that evidence is used to modify original hypotheses to form a basis for further experiments.
4.  Lead a class discussion that reviews the mineralogical and textural changes that occur to sediment . . . .  

    Minerals that are soluble in water slowly dissolve, some may oxidize in water and are changed into new minerals; most  are rounded to some extent and all grains become smaller with distance traveled.  In addition, water can only carry grains up to a certain maximum size depending on the energy of the flow.  In deposition, minerals tend to be sorted by size.
     Discuss student bar graphs . . . and explain how those graphs can model conditions in the real world.  

    Graphs relate two variables (one for each axis).  Real-world conditions can be used to set up the values for each axis.
     Relate these changes to mineral properties such as hardness, cleavage, specific gravity, etc.  

    Hardness obviously favors survival over long distances.  Cleavage would hinder survival because it promotes breakage.  A high specific gravity favors slower transport and therefore more opportunity for particles to be destroyed in transit.

     Also ask students what they think happened to . . . the original mineral fragments that did not survive . . . .
    The minerals (chemical compounds) dissolve into their component ions and wash into the ocean with the stream water.  These ions (such as sodium, magnesium, and chlorine in particular), are responsible for keeping the ocean salty.
5.  [optional]  . . . creative ways . . . measure numerically, and graphically represent, the difference . . . .

    Roundness, sorting, and angularity can all be represented by a percentage scale on a graph axis.  Number of minerals
SAMPLE CULMINATING ASSESSMENT:   

   - Give students . . . sample . . . determine if . . . sample was . . . close to or far away from . . . source rock.

    Answers will vary based on the sample chosen.
   - Ask students to write the “life” story of a mineral grain . . . . 

    Answers will vary depending on which mineral is chosen.  Changes in texture (size, shape, sorting) must be mentioned.
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