SOUTH CAROLINA STUDIES

       Unit 5; Day 3
THEME = RESOURCES OF THE COASTAL PLAIN                                        SCIENCE

LESSON TITLE: Coastal Plain Fossils and Mineral Resources
OBJECTIVES: Students will be able to use fossil and mineral resource data to interpret geologic history.
PRIMARY STANDARDS ADDRESSED: Science 8th – III.B.2.a;  III.B.2.c;  III.B.2.d;  III.B.3.m 
PRIOR SKILLS REQUIRED: ability to relate form and function to environment for fossils and rocks
TEACHER BACKGROUND INFO: SC MAPS Teaching Manual, pages 5-15 to 5-18;  Mining 

Association of South Carolina website <http://www.scmines.com>  

LOGISTICS: 1 @ 50-minute class – large tables or other work area – students work in cooperative groups
MATERIALS:  6 @ “The South Carolina Mineral Book” (Mining Association of South Carolina) and/or “Upgraded South Carolina Mineral Book” (produced in the language arts class – UNIT 5 Day 3); 6 sets @ Coastal Plain Fossil Picture cards; [optional] Booklet “Drayton Hall Through the Ages” (SC Studies Supplement); picture of dinosaur; geologic time scale (SC MAPS pg. 1-9 or in textbook)
PROCEDURES:

   1. Hold up any picture of a dinosaur (from textbook, website, or other source) and ask students to describe the environment in which this animal once lived, based on its body structure.  Have students evaluate each others’ answers as to how certain they are of the environmental interpretation and how they arrived at their conclusions.  Tell students they will be using the same skills to evaluate the environment of deposition of several fossil specimens from the South Carolina Coastal Plain.  Emphasize the fact that rocks of the same age can represent different environments in different geographic areas and that geologists can make good guesses about the depositional environment by analyzing the fossil content.
   2. Divide students into cooperative learning groups.  Give each group a set of Coastal Plain Fossil Picture cards.  Also make sure students have their Upgraded South Carolina Mineral Book reference they produced in their Language Arts class (or hand each group one copy of the South Carolina Mineral Book).  Instruct students to match up the listed mineral resource item (in the booklet) with the corresponding fossil according to the chart data on the Student Work Sheet.  Remind students that each fossil picture and resource item has a specific geologic age associated with it.  Instruct students to follow the directions on the Student Work Sheet and fill in the chart.

   3. Ask groups to use the environmental information from their Fossil / Resource Rock assemblage and the location maps on the back of the Student Work Sheet to predict the position of the South Carolina shoreline during the Cretaceous Period, the Tertiary Period, and the Quaternary Period.  Each group should use information from their data chart to draw their predicted shoreline on each location map.
   4.  Call on several groups to present the results of their investigation.  Determine whether most groups are in agreement about the shoreline positions.  Comment on the lack of precision of shoreline placement because of the limited number of data points, and note that each Period lasts tens of millions of years.  Lead a discussion about how this data can be used to interpret the general trend of shoreline migration through the Cenozoic Era in South Carolina. 

   5. [optional]  Have groups compare their shoreline predictions with the shorelines marked in the “Drayton Hall booklet and make their own assessment of how well they interpreted the rock and fossil data. 
SAMPLE CULMINATING ASSESSMENT:   
   - Give this multiple choice question on a unit test.
   
“Which fossil would you NOT expect to find in a limestone rock?”

a.  shark’s teeth

b.  leaf imprints

c.  clam shells

d.  oyster shells 
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b.  Use the depositional environmental information from your Fossil / Resource Rock Data Sheet and the location maps shown below to infer the position of the South Carolina shoreline during the Cretaceous Period, the Tertiary Period, and the Quaternary Period.  Shade in and label the two location counties for each geologic period map as reference points.  Then draw your predicted shoreline on each map.  Refer to a South Carolina map with Counties if you need help locating county names.
CRETACEOUS  PERIOD

TERTIARY PERIOD
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QUATERNARY PERIOD
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c.  Based on the three shoreline positions drawn on your three maps, try to infer a trend or pattern and write a one or two sentence description of what you think has been happening to the position of the South Carolina shoreline throughout the Cenozoic Era (from Cretaceous time to the present).
d.  [optional]  Compare your shoreline predictions for the maps above with the shorelines marked in the “Drayton Hall” booklet maps and assess how well your group interpreted the rock and fossil data for those geologic periods.  
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TEACHER  ANSWER  KEY
LESSON TITLE: Coastal Plain Fossils and Mineral Resources
1. Hold up any picture of a dinosaur (from textbook, website, or other source) and ask students to describe the environment in which this animal once lived, based on its body structure . . . .  
   Any dinosaur picture will do.  The specific features of the animal are not important, this is just a way to connect biologic form and function with the environment in which the animal lived.  For instance, a dinosaur with big legs almost certainly did not swim around in the ocean.  A dinosaur that was very tall likely had to reach the tops of tall trees to eat the leaves, so probably did not hang around in rivers or swamps.  You are just trying to get students to see how a picture of an animal can give clues about the environment in which it lives.

Tell students they will be using the same skills to evaluate the environment of deposition of several fossil specimens from the South Carolina Coastal Plain . . . .

   It is important to point out that just as the schoolyard property may have different land cover (fields, woods, hilly, flat, etc.), an ancient land surface (or a sea bottom) would also have different environments depending on things like the energy level in the area or the grain size of sediment forming there.  Emphasize that a geologic formation covers a really large area and it can contain different types of fossils in different places and also contain different mineral and rock resources at different places – depending on the depositional environment that existed at those sites.
2. Divide students into cooperative learning groups . . . .  Instruct students to match up the mineral resource sample (in the booklet) with the corresponding fossil according to the chart data on the Student Work Sheet.  Remind students that each fossil picture and resource sample has a specific geologic age . . .

    Make sure students understand the difference between ‘terrestrial’, ‘shallow marine’ and ‘deep marine’ environments and can characterize the differences in sediment type, energy level, etc.  The correct answers are shown below


a. Instruct students to follow the directions on the Student Work Sheet . . . .
[image: image5.jpg]GEOLOGIC | LOCATION | NAME OF FOSSIL& | _ DEPOSITIONAL ENVIRONMENT
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Cretaceous | Aken County | plantleaf /kaoin X
Cretaceous | Dorchester Co. | Exogyra brick clay X

Tertiery | Sumter County | Ostreafullers earth X

Temiary | BerkeleyCo. | echinoid/lmestone X
Quatemary | Colleton County | insect  peat X
Quatemary | Horry County | sharktooth /sand X





3. Ask groups to use the environmental information from their Fossil / Resource Rock assemblage and the location maps on the back of the Student Work Sheet to predict the position of the South Carolina shoreline . . . .
   Answers may vary widely among groups because we are only using two data points.  If the points represent “terrestrial” and “shallow marine” environments, then the shoreline must be drawn to lie between these points.  If the points represent “shallow marine” and “deep marine”, then the shoreline must lie further inland than both points.  In general, ancient shoreline trends will roughly parallel the modern coastline.
b. Use the depositional environmental information from your Fossil / Resource Rock Data Sheet and the location maps shown below to infer the position of the South Carolina shoreline . . . .
CRETACEOUS  PERIOD

TERTIARY PERIOD
[image: image6.jpg]


       [image: image7.jpg]



4.  Call on several groups to present the results of their investigation.  Determine whether most groups are in agreement about the shoreline positions . . . .

   Student answers may vary. However, the general trend of the coastline and its change through time should be consistent among groups.  The narrative answer should indicate that from Cretaceous to mid-Tertiary time, sea level actually rose and the shoreline was pushed northward into the present-day Piedmont Region as most of the state was under water.  From mid-Tertiary times through the present, sea level has been gradually declining and the shoreline has migrated from the Piedmont towards the present Coastal Zone as more and more of the state emerged from the ocean.  


QUATERNARY PERIOD
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5. [optional]  Have groups compare their shoreline predictions with the shorelines marked in the “Drayton Hall booklet and make their own assessment of how well they interpreted the rock and fossil data.

   Student answers may vary. Refer to the “Drayton Hall” booklet maps to see the correct answer.  Note that the Drayton booklet has maps for each Epoch of the Cenozoic, not just for the Tertiary Period.  The best approximation for the Tertiary shoreline is the Drayton map for the Eocene Epoch.  For the Quaternary Period, the best representation is shown by the Drayton map for the Pliocene Epoch.  The Pleistocene Map in the Drayton booklet is showing the shoreline during a glacial ice age, when sea level was much lower than present times.
SAMPLE CULMINATING ASSESSMENT:   

   - Give this multiple choice question on a unit test.

Answer = ‘b’
   
“Which fossil would you NOT expect to find in a limestone rock?”


a.  shark’s teeth

b.  leaf imprints

c.  clam shells

d.  oyster shells
   Limestone is a marine rock that forms very slowly.  Leaf imprints almost always represent terrestrial sedimentation.
a.  Use the “Upgraded South Carolina Mineral Book”(produced in your Language Arts class) to look up information about each mineral resource and study the set of fossil photos carefully.  Infer an environment of deposition (check the appropriate column) that best matches both the fossil and mineral resource data.  





FOSSIL    /    RESOURCE ROCK    /    DEPOSITIONAL ENVIRONMENT      DATA SHEET
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