The Great Wall of South Carolina

Focus Question

What regions of South Carolina would a river otter inhabit?

Activity Synopsis
Students will research the different regions of South Carolina for information on characteristics such as topography, average temperature and average rainfall. Using construction paper and other art materials, students will create a cross section of South Carolina on a wall in the school that displays this information. Students will be told the habitat requirements of a river otter, and decide which regions of South Carolina a river otter would inhabit.

Time Frame

Several Class Periods over the course of a month

Student Key Terms

· average annual rainfall

· average temperature

· elevation

· habitat needs

· region

· topography
· abiotic

· biotic

· community

Objectives

The learner will be able to:

· create a diagram that displays characteristics of the different environmental regions in South Carolina.

· given the environmental needs of an organism, determine the environmental regions they could inhabit in South Carolina.

Fourth Grade Standards Addressed

Science Standards

IA4a; IIA1a,c; IIIB2b

Background

Key Points

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

· South Carolina is divided into five separate geographic regions, each with its own unique characteristics. These regions are the Mountains, the Piedmont, the Sandhills, the Coastal Plain and the Coast.

· The Mountains

· Elevation: 1,400 to 3,500 feet above sea level

· Topography: Mountains

· Average annual rainfall: 60 to 80 inches

· Average winter temperature: 38 to 40 degrees Fahrenheit

· Average summer temperature: 71 to 74 degrees Fahrenheit

· Characteristic aquatic habitats: Waterfalls and mountain streams (freshwater)

· Characteristic plants and animals: Hemlock trees and brook trout.

· Towns and cities: Cleveland, Mountain Rest, Caesars Head, Jocassee

· The Piedmont

· Elevation: 300 to 1,400 feet

· Topography: Rolling hills and wide valleys

· Average annual rainfall: 46 to 54 inches

· Average winter temperature: 40 to 44 degrees Fahrenheit

· Average summer temperature: 74 to 81degrees Fahrenheit

· Characteristic aquatic habitats: Streams, rivers and reservoirs (freshwater)

· Characteristic plants and animals: Longleaf pine trees and sunfish.

· Towns and cities: Gaffney, Greenville, Spartanburg.

· The Sandhills

· Elevation: 300 to 725 feet

· Topography: Hills

· Average annual rainfall: About 45 inches

· Average winter temperature: 42 to 46 degrees Fahrenheit

· Average summer temperature: 79 to 81 degrees Fahrenheit

· Characteristic habitats: Scrub forests and rivers (freshwater).

· Characteristic plants and animals: Turkey oaks and box turtles

· Towns and cities: Cheraw, McBee, Columbia

· The Coastal Plain

· Elevation: Sea level to 300 feet

· Topography: Flat land

· Average annual rainfall: 46 to 52 inches

· Average winter temperature: 42 to 48 degrees Fahrenheit

· Average summer temperature: 79 to 81 degrees Fahrenheit

· Characteristic aquatic habitats: Swamps, rivers, Carolina bays 

· Characteristic plants and animals: Cypress trees and alligators.

· Towns and cities: Orangeburg, Florence, Walterboro.

· The Coast

· Elevation: Sea level to 12 feet

· Topography: Flat land frequently changed by ocean currents, tides and storms

· Average annual rainfall: 48 to 50 inches

· Average winter temperature: 46 to 50 degrees Fahrenheit

· Average summer temperature: 80 to 81degrees Fahrenheit

· Characteristic habitats: Saltmarshes and maritime forests.

· Characteristic plants and animals: spartina grass and fiddler crabs.

· Towns and cities: Charleston, Myrtle Beach and Beaufort.

· River otters are found in all regions of South Carolina (the Mountains, Piedmont, Sandhills, Coastal Plain, and Coast), but not in the ocean. They are found across North America, except the extreme northern regions of Canada and Alaska, the plains states and the desert regions of the Southwest. They are generally found in areas with average winter temperatures above 0 degrees Fahrenheit and average summer temperatures below 85 degrees Fahrenheit and in areas with an average annual rainfall above 10 inches. They are found in regions that have freshwater and brackish water habitats such as streams, rivers, ponds, lakes, swamps and marshes, both fresh and salt.

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.

South Carolina is divided into five separate geographic regions, each with its own unique topography. These regions are the Mountains, the Piedmont, the Sandhills, the Coastal Plain and the Coast. Though some animals can be found in all five regions, each region contains unique communities determined by the physical features of the region. For example, the American alligator, found throughout the Coastal Plain of South Carolina, is not found in the Mountain region. This animal is adapted for living in large pools of standing water, such as swamps and ponds. Because of the sharp relief in the Mountains, water in most places is always flowing and a swamp habitat cannot exist. Also, the climate is often too cool for the cold-blooded alligator. Conversely, the trout that are abundant in the cool, shallow, fast-moving streams of the Mountains are not able to survive in the warm, slow-moving, murky waters of the blackwater swamps of the Coastal Plain. Spartina grass, which dominates the saltmarsh because of its tolerance to saltwater, cannot compete in freshwater habitats with other plants and so is not found out of the brackish waters of the Coast habitat. In all these cases, the abiotic factors of the regions determine which organisms can live there and thus what communities develop there.

Communities are defined by the group of organisms that share an environment. The environment shared by the community can be as small as a rotten log or as large as a continent. Communities only contain biotic (living) things but they are heavily determined by the abiotic (nonliving) things around them. Topography, climate, soil types, water quality and many other factors can all determine what type of community develops in that environment.

The Mountain region, part of the Blue Ridge Mountains, forms the northwestern corner of the state and is the southward continuation of the Appalachian Mountains. Underlain by metamorphic and igneous rocks, the topography is rugged with sharp relief. Elevation ranges from 1,400 to 3,500 feet above sea level. Soils tend to be high in organic content.  High altitudes, relative to the rest of the state, cause cooler temperatures and considerable rainfall. Average annual rainfall in the Mountains ranges between 60 and 80 inches. Because of the sharp elevation differences, rainwater runoff forms waterfalls and fast-flowing streams. The average temperature in January is between 38 and 40 degrees Fahrenheit. The average temperature in July is between 71 and 74 degrees Fahrenheit.

The high elevation of the Mountains causes cooler temperatures and high rainfalls. These support forest vegetation, such as white pine and hemlock, not found in the rest of South Carolina and characteristic of more northerly latitudes. The high rainfalls support lush vegetation. Cooler temperatures lead to a predominance of warm-blooded mammals over cold-blooded reptiles in the community. The sharp relief forms fast-moving, shallow and chilly streams. Fish such as trout and darters, adapted to this type of aquatic habitat, thrive in these streams where other fish cannot. 

The Piedmont region is found between the Mountains and the mid-line of the state near Columbia. Like the Mountains, it is also underlain by metamorphic and igneous rocks. Lower in elevation than the Blue Ridge, its topography is characterized by rolling hills and valleys with moderate slopes. Elevation ranges from 1400 feet to 300 feet and descends towards the coast. Soils consist primarily of red and yellow clays. The streams of the Mountains, as well as rainwater runoff on the impermeable clay of the Piedmont, join together to form large rivers in the Piedmont. Average annual rainfall averages around 50.45 inches. The average temperature in January is between 50 and 31 degrees Fahrenheit. The average temperature in July is between 89 and 69 degrees Fahrenheit.

The mild climate of the Piedmont leads to a variety of plant life in this region. Because it is warmer and more humid than the Mountains, hardwood and pine trees predominate. The rolling, forested hills provide habitat for a variety of mammals, reptiles and birds. The large rivers provide habitat for fish adapted to fast water, such as darters, as well as those adapted to slow-moving water such as sunfish. The construction of dams in these regions to create man-made reservoirs has resulted in habitats in which only fish adapted to slow-moving water can survive.

The Sandhills constitute a unique region formed by the remains of an ancient coastline. The Sandhills also mark an approximate boundary between the Piedmont and Coastal Plain. The topography consists of rolling hills with gentle slopes. The Sandhills range in elevation from 300 to 725 feet above sea level. Soil texture is mostly sandy with some areas of loam, and internal drainage is rapid and even excessive. Sandhills soils are generally low in plant nutrients, moisture and organic material because the soil texture allows rapid leaching. The area receives an average annual rainfall of about 45 inches. The average temperature in January is between 42 and 46 degrees Fahrenheit. The average temperature in July is between 79 and 81 degrees Fahrenheit.

The Sandhills receive less rainfall than other regions of the state. This along with the sandy soils found in this region, which drain rainwater rapidly and cannot hold water well, leads to plants in the community that must be adapted to dry soils. The distinctive vegetation is dominated by long leaf pines and turkey oaks, which can survive in dry soils. Most animals in this region are not permanent residents, but migrate in from the moister Piedmont and Coastal Plain regions. Certain types of reptiles, though, such as the box turtle, are well adapted to surviving in arid conditions and are lifelong residents.

The Coastal Plain may be divided into inner and outer subregions because of topographic differences. The Inner Coastal Plain is gently rolling, whereas the Outer Coastal Plain is flatter. Both are underlain by unconsolidated sedimentary rocks. Rivers meander through broad floodplains characterized by cut-off lakes and swamp vegetation. Elevation differences range from 300 feet at the border of the Sandhills to sea level at the border of the Coast. Soils consist of a mixture of sand, clay and organic materials. The area receives an average annual rainfall of about 46 to 52 inches. The average temperature in January is between 42 and 48 degrees Fahrenheit. The average temperature in July is between 79 and 81 degrees Fahrenheit.

The Coastal Plain is warm and humid and receives a good deal of rain. This leads to lush vegetation where pine trees and hardwood trees predominate. Because of the flat terrain, the Coastal Plain is the only region in which swamps, marshes and other wetlands can occur. Large areas of flat land provide places for standing water. Animals such as alligators and plants such as cypress trees that are adapted to this type of habitat thrive here.

The Coast is a dynamic merger of land and water and is characterized by wide beaches, barrier islands and marshes. Tides, currents and storms are constantly remolding it, and it is a diverse region. The topography is flat and elevation ranges from sea level to a few feet above sea level. Soils consist of sand and organic material. The area receives an average annual rainfall of about 48 to 50 inches. The average temperature in January is between 46 and 50 degrees Fahrenheit. The average temperature in July is between 80 and 81 degrees Fahrenheit.

Because of its proximity to the ocean, the animals and plants in the wildlife community of the Coast must be adapted to the effects of salt and saltwater. In areas that are immersed by the tides, only certain plants able to withstand being flooded by saltwater can survive, such as Spartina grass. Areas above the tides, such as the maritime forest of barrier islands, have to have plants that are resistant to salt spray picked up off the ocean by the wind. Many trees have waxy leaves to protect them from this, such as live oaks and wax myrtles. The coast is a place where three different environments (land, freshwater and saltwater) meet. Because of this, animals and plants from each of these environments may be found in the Coast at different times. Animals and plants that are adapted to the constantly changing conditions, such as periwinkles and Spartina grass, are permanent residents of the Coast.

River Otter 

River otters are an example of an animal found in all regions of South Carolina (the Mountains, Piedmont, Sandhills, Coastal Plain, and Coast), but not in the ocean. This predator occurs throughout North America except for the extreme northern portion of Alaska, the Southwest desert and the arid Plains states. They are generally found in areas with average winter temperatures above 0 degrees Fahrenheit and average summer temperatures below 85 degrees Fahrenheit and in areas with an average annual rainfall above 10 inches. They are found in regions that have freshwater and brackish water habitats such as streams, rivers, ponds, lakes, swamps and marshes Locally common in South Carolina, it ranges across the state in virtually all freshwater and estuarine aquatic habitats.

A member of the weasel family, the otter has short legs with webbed toes, a broad tail, and an elongated body. An adult otter will grow from three-and-half to four feet in length and weigh from ten to twenty-five pounds. Social animals, otters travel within a home range of 15 square miles in family units of four to five individuals.

Uniquely adapted to its aquatic environment, the otter has webbed toes, a water repellant coat, and the ability to close its ears and nostrils while diving. The otter also has long whiskers that help it to detect prey underwater. These adaptations allow the animal to exist chiefly on a diet of fish, which they catch with their superior underwater swimming skills. Otters are also known to eat frogs, turtles, snakes, crayfish and an occasional bird.

Beavers are very important to otters. If beavers frequent a particular area, there is a good chance that otters will also be found there. The ponds created by beaver dams are prime habitat for the otter. Otters often use the abandoned dens of beavers as shelters. If a beaver den is not available, they also may be found in hollow trees or between rocks or roots, building nests out of sticks, leaves and grass.

Otters are active and curious. They spend much of their time playing with each other and exploring their environment. While other animals may play to practice hunting and survival skills, otters often play for pure enjoyment, a rare trait in animals and usually a sign of higher intelligence.

Mating takes place in the fall after rival males battle for a mate. After a gestation period of up to 270 days, the female otter gives birth to one to three young, called kits, in a den with an underwater entrance constructed beneath the bank of a stream, river or lake. The mother otter defends her kits fiercely and they remain with her as a family unit for over a year.

The otter has few natural enemies other than man, who trap it for its rich, thick pelt, and who also have lowered populations through habitat destruction and roadkill. Look for otters in larger streams or rivers where food is abundant and the water is unpolluted and quiet. The best time to look is early morning or evening.

Procedures

Materials

· Art materials, such as construction paper, markers, crayons scissors, tape

· Reference materials such as Carolina Rocks! by Carolyn Hanna Murphy, South Carolina: The Making of a Landscape by Charles F. Kovacik and John J. Winberry, The South Carolina Aquarium Orientation Video, and The South Carolina Aquarium Guide to Aquatic Habitats of South Carolina by Pete Laurie and David Chamberlain.

Procedure

1.  Explain to students that when they visit the South Carolina Aquarium, the otters are displayed in the Mountain Forest Aviary. Explain some of the environmental needs of river otters (they like bodies of fresh and brackish water that allow enough room to swim, hunt and play). Ask students if they think the Mountains are the only place in South Carolina where river otters can be found.

2. Have the students research:

· the elevation, topography, average rainfall and average temperature of each region in South Carolina (Mountains, Piedmont, Sandhills, Coastal Plain, Coast) 

· the aquatic habitats found in each region (such as streams, rivers, lakes, swamps, salt marshes and the ocean

· one town or city found in each region that most of the students would be familiar with (Such as Mountains: Caesars Head; Piedmont: Rock Hill; Sandhills: Columbia; Coastal Plain: Florence; and Coast: Charleston.).

3.  Using banner paper and other art material, have students create a cross-section of South Carolina on a wall in the classroom, or on the wall in the hallway in front of the classroom. South Carolina should be displayed in such a way that the mountains show the highest elevation and the land descends from there to the ocean. 

4.  Each region should have a line dividing it at the approximate place where it would end in the state. Each region should be labeled – mountains, piedmont/sandhills, coastal plain, coast  Have students research the following information: average summer and winter temperatures, average yearly rainfall, aquatic habitats and a town within each ecoregion. A yellow circle of paper representing the sun can be placed above each region with the average summer and winter temperatures written on it. A cloud can be drawn above each region with the average yearly rainfall of the region written on it. The approximate place of a town in each region can be marked and labeled. Aquatic habitats in each region should be drawn on the diagram.

5.  Give students the environmental needs of river otters (generally found in areas with average annual rainfalls above 10 inches, and average winter temperatures above 0 degrees Fahrenheit and average summer temperatures below 85 degrees Fahrenheit and always in places with freshwater or brackish water habitats). Based on the wall they created and this information, which regions of South Carolina would you find a river otter (Answer: all except the Ocean). Have them draw a river otter in each region where they can be found.

Extension: Have the students “graph” the state with elevations going down the left.  Then, draw the cross-section of the state according to that.

Assessment

Give students the environmental needs of these five animals: brook trout, alligators, palmetto tree, Carolina wren and horseshoe crabs. Have students draw a cross section of South Carolina on a piece of paper and place these animals in the correct region.

Brook Trout: 

Habitats: Fast-moving streams and rivers

Temperatures: Average summer temperatures below about 75 degrees Fahrenheit

Palmetto Tree

Habitats: Sunny areas with sandy soils

Temperatures: Average winter temperatures above about 46 degrees Fahrenheit

Alligator

Habitats: Slow-moving swamps, ponds and rivers

Temperatures: Average summer temperatures above about 79 degrees Fahrenheit; average winter temperatures above about 42 degrees Fahrenheit

Carolina wren

Habitat: Forests

Temperatures: Average summer temperatures between about 65 and 82 degrees Fahrenheit

Horseshoe crab

Habitats: Salt marshes, brackish estuaries and salt water

Temperatures: Average summer temperatures between about 65 and 85 degrees Fahrenheit

Rubric (Out of 6 points)

Correctly draw cross-section of South Carolina      
1 point
Label brook trout in the Mountains 


1 point

Label palmetto tree in the Coast
                  
1 point
Label alligators in the Coastal Plain and Coast    
1 point

Label Carolina wren in the Mountains, Piedmont, 

Sandhills, Coastal Plain and Coast


1 point

Label horseshoe crabs in the Coast and ocean    
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: Mountains (Grade 4); a joint effort between the

 COASTeam Program at the College of Charleston and the South Carolina Aquarium – funded by the SC Sea Grant Consortium.
9

