A River Ran Through It
(Draft)

Focus Questions

How would you describe the Piedmont region of South Carolina? How might dams placed on rivers affect organisms living in the Piedmont?

Activity Synopsis

During this activity, students will build a model of the Piedmont region of South Carolina to learn about some of its physical characteristics. Students will also learn how dams built along Piedmont rivers change the environment and impact living things.

Time Frame

Two class periods split between two days

Student Key Terms

· Piedmont

· reservoir 

· runoff
· cohesion

· groundwater

Objectives

The learner will be able to:

· Explain that clay soils produce more runoff than sand or gravel soils

· Create a model that shows the topography of the Piedmont in South Carolina

· Explain the pros and cons of building a dam

Third Grade Standards Addressed

Science Standards

Ia1a; IA3a; IIC2f; IIIA1d; IIIB1b,d

Background

Key Points

Key Points will give you the main information you should know to teach the activity.

· The Piedmont region of South Carolina is a region of rolling hills and river valleys that makes up about one-third of our state and extends from the Sandhills in Columbia to the Mountains.
· In soils, large sediment sizes (such as sand or gravel) tend to have more spaces between them and so rainwater on these soils is more likely to become groundwater. On soils with small sediment sizes (like clay), the water is more likely to become surface runoff. 
· Piedmont soil is composed primarily of clays. Clay soil is virtually impermeable to water. Because of this, almost all rain that falls in the Piedmont region runs off and helps to form rivers.
· In the Piedmont all lakes are man-made and are known as reservoirs. They were made by damming many small tributaries and even some major rivers to provide hydroelectric power.  Though this was a benefit, many human communities as well as natural land and river ecosystems were lost under the new reservoirs.

Detailed Information

Detailed Information gives more in-depth background to increase your own knowledge, in case you want to expand upon the activity or you are asked detailed questions by students.

Introduction

 
The Piedmont region of South Carolina is a region of rolling hills and red rivers that make up about one-third of our state and extends from the Sandhills in Columbia to the Mountains. The term “piedmont” actually means the “foot of the mountains” in French.  Elevation drops across the Piedmont from the base of the Mountains (about 1200 feet in elevation) to the Sandhills (about 300 feet in elevation).  The area where the underlying rock of the Piedmont meets the underlying rock of the Coastal Plain in the Sandhills is called the “fall line”.  Because the rock of the Piedmont is higher and more resistant to erosion than the rock of the Coastal Plain, the water literally “falls” here and “fall line” is an area of rocky, rapid-moving water. 

Upper Piedmont rivers, at high elevations near the Mountains, flow very quickly and show fairly narrow flood plains. The streams of the Mountain region flow into the rivers of the Piedmont region. The soil layer in the Piedmont region is much thicker than that of the Mountain region. It is soil made up of sediment eroded from the mountains and is composed primarily of clays. Clays have the smallest particle size, and for this reason are virtually impermeable to water. Because of the impermeability of the soil, almost all rain that falls in the Piedmont region runs off. This, combined with the large amounts of water flowing in from the Mountain regions of both South and North Carolina, creates the large rivers that characterize this region. These rivers include the Savannah, Broad, Saluda and Catawba rivers. Each of these rivers flows eastward towards the Atlantic Ocean. 

As the rivers approach the flatter land of the Coastal Plain, the water slows and the flood plains widen. Since the rivers are in low area with areas of higher elevation around them, they can be dammed to form ponds and lakes.  Many of the state’s reservoirs (man-made lakes) are found in the Piedmont.

The Piedmont is a region with high biodiversity. Rivers flow from the mountains down into the Piedmont and bring with them cool mountain air as well as mountain species of plants and animals.  At the lower end of the Piedmont, coastal plain species move up into the Piedmont.  As a result, the Piedmont shows a tremendous diversity of animal and plant life.

Soils

How much rainwater seeps into the ground and how much runs along the surface to join streams and rivers is affected by the particle size of the soil. Though all soil particles are small, there are microscopic differences in size. Very coarse grained- particles, 60 mm in diameter or larger, are characterized as cobbles and boulders. Coarse-grained particles, 2 to 60 mm, are classified as gravel. Medium-grained particles, 0.06 to 2 mm, are classified as sand. Fine-grained particles, 0.002 to 0.06 mm, are classified as silt. Very fine-grained particles, less than 0.002 mm, are classified as clay. Soils with relatively large particle sizes, such as sand and gravel, have larger gaps between their particles and thus more of the rain seeps into ground to join the groundwater. Soils with small particle sizes, such as clay, have very tiny open spaces and thus most of the rainwater becomes surface runoff. Because soil is often a mixture of different sediment sizes, this can affect how much water seeps in the ground. Small particle size sediment can sometimes fill the gaps between large particle size sediment, causing more runoff.

             Clay soils have a smaller particle size, and thus have more runoff. Water drains very slowly, most of it running off before it can seep through. Because of the tiny gaps between the small clay particles, water that does seep through is held in the clay by cohesion. This is what gives clay its slimy, sticky feel. Because clay soils hold water so well, they become almost completely saturated with water and there is little space for air to infiltrate the clay. For this reason, clay soils are very moist soils, but not well aerated.
 

Piedmont Streams and Rivers


The rivers and streams in the higher elevation of the upper Piedmont retain some relatively fast water.  The shallower, rocky areas of these Piedmont streams provide a refuge for the larvae of many species of mayfly and other insects. These insects lay their eggs in the water. Once hatched, the young insects undergo their developing stages underwater. These early stages of the insect’s life cycle are an important food source for many small fish.  

These small fish depend on the fast, shallow waters of Piedmont streams for habitat. By staying in shallow water, they can avoid larger fish that would potentially be predators of them. These small fish tend to have long, streamlined bodies allowing them to stay in the current without too much effort. They can be seen facing the current waiting for food to come to them.


Rivers have shaped the landscape of the Piedmont, forming the rolling hills and wide valleys that are characteristic of the area. Some of these rivers have eroded the clay soils to form high banks, containing the rivers into fairly narrow channels.  The clay banks provide nest sites for birds such as the kingfisher and may contain fossils as well.  Where a river undercuts a bank, forming a little cave, a number of fish can find shelter, especially if plant roots protrude into the water.  This habitat is perfect for several species of sunfish to make their home. Because of erosion, Piedmont rivers often carry a tremendous amount of reddish-brown sediment.  


Rivers often contain a variety of habitats within them. One side of a river tends to have a faster current. This side is where most of the erosion occurs and is home to streamlined fish that can sit in the current without much effort. The other side of the river has a much slower current. Here larger sediment, such as sand, is often deposited because the current is no longer going fast enough to carry it. This creates a habitat known as sandy shoals that contains shallow, well-oxygenated water. Slow-moving fish, such as sunfish, use this area for habitat. It is also the preferred breeding ground for many suckers. Suckers build nests by moving sediment around to create a shallow depression on the bottom. Sometimes the deposited sand creates shallow pools that are habitat to smaller fish.


Due to the action of people, many of these areas have been lost and with them a number of species have been greatly reduced in number.  The most dramatic case for this is the robust redhorse (Moxostoma pappilosum) sucker.  This large sucker was harvested by Native Americans and by early settlers to the area, but due to loss of breeding habitat declined dramatically.  The fish was thought to be extinct until rediscovered in the late 1980’s in Georgia.  It has now been rediscovered in South Carolina. The Robust Redhorse Conservation Committee, a coalition of scientists from state and federal agencies, power companies and many other groups including the South Carolina Aquarium are working to preserve the species and educate about them and the habitats on which they depend.  

Piedmont Dams and Reservoirs


In the Piedmont many small tributaries and even some major rivers have been dammed to provide hydroelectric power.  Initially these dams provided power to industries and may have only powered one or two buildings but a greater need for rural power gave rise to more ambitious projects.  


Today, large reservoirs can be found throughout the Piedmont.  Since the Piedmont rivers are generally contained in valleys, the Piedmont was a perfect area to create and contain the reservoir waters.  The electric power came at a price, however.  Homes, communities, farms and forests were flooded to create the reservoir.


Lake Jocassee is a great example of a flooded valley where a number of people once lived.  Under the relatively clear, cold waters of the lake, a diver can find a basketball court and a church.  Usually beyond the range of recreational divers, a graveyard featured in the movie “Deliverance” lies in around 180 feet of water.  At around 200 feet, the tops of trees, now a ghost forest, would be encountered.  


Reservoirs provide recreational opportunities for boating and fishing, in addition to providing power.  The still waters of the reservoir are great for largemouth bass, a much sought after recreational trophy fish.  The Santee- Cooper lakes have become famous for bass fishing, which is now a source of income for many local people.  A number of turtle and water snake species have also benefited including the yellow belly slider and brown water snake.


Reservoirs are a major change in habitat from the rivers from which they were made.  Fast-moving, shallow water has been replaced by slow-moving, deep water. Fish such as sunfish and largemouth bass can survive in reservoirs because they are adapted to these conditions. Fish, such as shiners and darters, which need shallow, moving water cannot. 


Anadramous fish, in particular, are affected by reservoirs. Anadramous fish are fish such as salmon that live most of their lives in salt water, but spawn in freshwater. In South Carolina, fish such as striped bass, shad and sturgeon are anadramous fish that spend most of their lives in the coastal waters of South Carolina but that travel to Piedmont rivers and streams to spawn. The building of dams on these rivers has affected the populations of these fish because the way to their spawning grounds is blocked. Sturgeon, in particular, are in trouble because of this loss of spawning habitat.


Striped bass (Morone saxatilis) have been luckier. Populations of striped bass that were trapped behind the dams in reservoirs have been able to adapt to their new habitat. These populations of striped bass live in the reservoir most of their lives and then travel upriver to spawn. In the summer, striped bass have problems in reservoirs. The surface of this contained, slow-moving body of water becomes super-heated by the summer sun. It is too hot for striped bass to survive, which then dive to cooler depths. The depths of reservoirs are very oxygen-poor, though, and many striped bass asphyxiate and die. With the help of the South Carolina Department of Natural Resources restocking reservoirs, though, striped bass have been able to survive there.

Procedures

Materials

· Map of South Carolina

· Funnels

· Nylon hose 

· Graduated beakers

· Water

· Watches or clocks with a second hand

· Gravel

· Sand 

· Clay

· Gardening trays

· Watering cans

Procedure

Day 1

1. Show students a map of South Carolina. Have them identify the Piedmont region and tell them to look at the number of rivers found in that region. Tell them they are going to be making a model of the Piedmont.

2. Tell students that in making their model, the first thing they will have to determine is what type of soil to use. Have students think about what happens to rain water when it hits the ground. Discuss how some of the water seeps into the ground and some of it will runoff to form streams and rivers. Tell students the type of soil found in the ground determines how much of the water seeps into the ground and how much becomes runoff. Tell students that in the Piedmont almost all of the rainwater becomes runoff. Tell students they will do experiments to determine what type of soil is found in the Piedmont

3. Before the activity, prepare funnels by stretching nylon netting along the bottom of each funnel and wrapping it around with a rubber band. Break students into small groups. Have gravel, clay, sand and water available. The students will fill the funnel with 100ml of gravel. The funnel will be placed over a graduated beaker. 200 ml of water will be measured. The students will pour the water into the funnel and watch the graduated beaker for one minute. After one minute, students will write down the amount of water that has seeped through the sediment in the funnel into the beaker.
4. Students will fill the funnel with 100 ml of sand and repeat the procedure used with the gravel.
5. Students will fill the funnel with 100 ml of clay and repeat the procedure used with the gravel. (Clay should be kneaded into the funnel so no large spaces exist along the edges).
6. Which type of sediment had the most water seep through? (It should be gravel, with sand a close second.) Which had the least amount of water? (Clay, which probably did not have any water seep through.) Which is probably the soil found in the Piedmont? (Clay.)
Day 2

7. Tell students they will be making their model out of clay. Have students research the topography of the Piedmont. In a tray, build a Piedmont out of clay. Based on their research, have students create rolling hills and some river valleys. Have the model built so it slopes, to show that the Piedmont lowers in elevation from the Mountains to the Coastal Plain. Have students pour water on the model with a watering can simulate rain to see how the water follows the contours of the topography. 
8. Based on where the water flows, have the students put homes, farm fields and forests on their model made out of clay. 
9. Have students examine the map of the Piedmont again to pay attention to the lakes in South Carolina. Discuss with them how none of the lakes in South Carolina are natural, they are all man-made and thus should be termed reservoirs. Tell them damming up the rivers makes these reservoirs, usually to generate hydroelectric power. 
10. Based on where the water flowed through the valleys on their model, have students build a dam out of clay (make at least ½ inch thick) to block this water flow. Have students pour water on their model again and observe what happens. How does the dammed water affect the houses, fields and forests they built? How does it change the river? How might dams affect real life habitats? Discuss with students some of the pros and cons of dams.

Assessment
Have students pretend they are representatives of a power company that wants to build a dam in the Piedmont and want to explain honestly to the local people what this would mean. Have them make a graphic organizer that lists the pros and cons of building a reservoir in the Piedmont. Tell them think about why the Piedmont is a good place to build a reservoir (because of its clay soil and river valleys). Tell them to list at least at least two pros and two cons that may be a result of this reservoir. 

Scoring Rubric (Out of 4 points)

List that the clay soil of the Piedmont keeps water from seeping in the ground 

1 point
List that the Piedmont river valleys provide a natural holding place for a reservoir 
1 point
List at least two pros of building a dam and a reservoir
1 point
List at least two cons of building a dam and a reservoir
1 point
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel.





















































From COASTeam Aquatic Workshops: the Piedmont (grade 3); a joint effort between the COASTeam Program at the College of Charleston and the South Carolina Aquarium – funded by the SC Sea Grant Consortium.
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