SOUTH CAROLINA STUDIES


Unit 6; Day 3
THEME = PIRATES OF THE COASTAL ZONE                                               SCIENCE
LESSON TITLE: Time and Tide Wait for no Pirate
OBJECTIVES: Students will be able to explain how tidal changes impacted the lives and plans of pirates. 
PRIMARY STANDARDS ADDRESSED: Science 8th – III.A.5.c; III.B.3.l 
PRIOR SKILLS REQUIRED: understanding patterns of tidal changes along the coast and inland
TEACHER BACKGROUND INFO:   SC MAPS Teaching Manual, pages 39-44  
LOGISTICS: 1 @ 50-minute class – teacher-led discussion; large tables – students in cooperative groups
MATERIALS:  SC MAPS North Inlet Topographic Map (one per group); SC MAPS North Inlet Lithograph (one per group);  ‘wet-erase’ pens 
PROCEDURES:

   1. Review concepts of how to read and interpret topographic maps and how to read and interpret infrared aerial photography. Use the North Inlet topographic map and the North Inlet lithograph as examples.
   2. Divide students into working groups.  Have each group examine the tide-dominated shoreline in the lower center part of the North Inlet topographic map (around Oyster Bay, Jones Creek, North Inlet, and Town Creek).  Point out that these channels are shown as open water because they are below the average low tide level and nearly always contain water.  The area between the channels marked with the ‘marsh’ symbol, is usually under water at high tide, but above water at low tide.  Areas shown in white, such as Goat Island and the beach area east of Jones Creek, are above water almost all the time.  Be sure students can locate each of these areas on the map.  
   3. Have student groups examine the same area on the North Inlet lithograph.  Ask them to determine whether the aerial photograph was taken at high tide, low tide, or in-between tides.  Ask students to explain the reasoning behind their answer. 

   4. Ask student groups to study both the map and the aerial photograph and list (on a separate piece of paper) any effects that tidal fluctuations might have on pirates who wanted to use the North Inlet area as a home base for raids on the South Carolina coast?  Tell groups they will have to back up each item on their list with scientific reasoning using information from the map and/or photograph.
   5. Have student groups share their list, in turn, with the rest of the class.  Lead a class discussion to assess the scientific reasoning behind each item listed.  List on the blackboard (or use overhead projector) all of the effects of tidal changes on piracy that the class believes are scientifically valid.
   6. [optional] Write the famous quotation (attributed first to Geoffrey Chaucer, 1340-1400) “Time and tide wait for no man” on the blackboard (or use overhead projector).  Ask students to relate this quote to their list of effects and determine if the quote is scientifically accurate.

SAMPLE CULMINATING ASSESSMENT:   
   - Multiple-choice question on exam:


The coastline (boundary where water [blue] meets land) on a topographic map shows which tide phase?



a.  high tide

b.  low tide

c.  halfway between high & low tide
   - State one reason why a pirate would need to know his tide tables before launching a raid. 
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Unit 6; Day 3
THEME = PIRATES OF THE COASTAL ZONE                                               SCIENCE
TEACHER  ANSWER  KEY
LESSON TITLE: Time and Tide Wait for no Pirate
1. Review concepts of how to read and interpret topographic maps . . and infrared aerial photographs . . .

 
For the North Inlet map, the most important symbols (other than the difference between land and water) are the blue marsh symbol and the brown stippled pattern representing shifting sand.  Contour lines are present on this map, but not in the area of interest, so they can be ignored for this activity.
2. . . . Be sure students can locate each of these areas on the map.

All these features are easily located on the North Inlet topographic map (lower center portion).
3.  Was this aerial photograph taken at high tide, low tide, or in-between tides?  
Low Tide
     Discuss this in your group and explain the reasoning behind your answer.

Low tide because water is restricted to the main channels.  If the marsh were flooded, it would all appear light to dark blue, instead of the green color that is seen all over this area on the photo (greenish hue is due to color shift of brownish color of dead spartina grass in marsh).
4. Ask student groups to . . . . list (on a separate piece of paper) any effects that tidal fluctuations might have on pirates who wanted to use the North Inlet area as a home base . . . .
Lots of items could be listed.  Some samples include:

- pirates would sail into port on high tide to avoid getting stuck on sandbars or other shallow obstructions

- pirates would sail into port on high tide because the rising water would help carry them into port


- pirates hide in marsh area at low tide because pursuing ships would have to take the long way around to catch them.




(couldn’t just sail through the marsh like at high tide)


- pirates would have to bury treasure above the high tide line to avoid it getting washed out by waves
5. Have student groups share their list, in turn, with the rest of the class.  Lead a class discussion to assess the scientific reasoning behind each item listed.  List on the blackboard (or use overhead projector) all of the effects of tidal changes on piracy that the class believes are scientifically valid.

For example; if treasure was buried in marsh, it would be exposed to water twice a day at high tide and the box would eventually rot away.  Some pirates were buried below the high-tide line so their bones would disintegrate quickly.
6. [optional] Write the famous quotation (attributed first to Geoffrey Chaucer, 1340-1400) “Time and tide wait for no man” on the blackboard (or use overhead projector).  Ask students to relate this quote to their list of effects and determine if the quote is scientifically accurate.


Time (timing of activities)  and tide (knowing when high and low tides will occur)  are very important to the success of pirate raids and the safety of the ship.  Pirate captains would have to plan an attack only when the tide was favorable, not just whenever they felt like it.  The broader concept is that people must understand how the natural world works in order to successfully plan any project that could be affected by natural forces.
SAMPLE CULMINATING ASSESSMENT:   

   - Multiple-choice question on exam:       Correct answer is “b”

The coastline (boundary where water [blue] meets land) on a topographic map shows which tide phase?




a.  high tide

b.  low tide

c.  halfway between high & low tide
   - State and explain one reason why a pirate would need to know his tide tables before launching a raid.


Many answers are possible.  One simple answer is that pirates would need to know the high tide level so they would be sure to bury a treasure chest above the tide line to protect it from rotting away. 
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