Environmental Ch-Ch-Ch-Changes

Focus Question

How do the changes man makes to the environment affect the plants and animals that live there?

Activity Synopsis

At the Aquarium, the student will look in the exhibits for examples of man-made objects. Students will observe these objects to determine how they affect the living things in the exhibit.

Time Frame

One hour

Student Key Terms
· artificial reef

· development

· reservoir

· rice trunk gate

· anadromous

· impermeable

· impoundment

· permeable

· runoff

Objectives

The learner will be able to:

· observe and record how living things interact with the man-made objects in their environment.

· explain how the actions of man can affect the living things in an environment.

Fourth Grade Standards Addressed

Science Standards

IA1a, IIA1c, IIB3a, IIB3c, IIB3d

Background

Key Points

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

· Reservoirs are man-made lakes created by damming a stream or river. Reservoirs are a major change in habitat from the rivers from which they were made.  Fast-moving, shallow water is replaced by slow-moving, deep water. Because of this the types of fish found in reservoirs are dependent on slow-moving water. Reservoirs often flood town and farm fields. The man-made objects from these are sometimes used as shelter by underwater animals in the reservoir.
· Rice plantation owners of the early Nineteenth Century constructed canals, drains, floodgates and trunks to control the amount of water in the rice fields. These man-made wetlands are known as impoundments. Trunk gates took advantage of the natural tidal fluctuations in the lower Coastal Plain rivers. When high tide comes in, the trunk gates can be opened to allow water to flood the fields. During low tide, the trunk gate can be opened again to drain the fields. Today trunk gates are still used to manage wetlands for wildlife such as alligators and migratory birds. 

· The South Carolina Department of Natural Resources (SCDNR) has developed a program to create new reefs in South Carolina. The Artificial Reef Program uses homemade objects such as concrete balls made specifically for reefs, and donated objects such as shipping containers, barges and ex-military ships, to create reef habitat. Like rocky outcrops, these objects provide hard surfaces that invertebrates attach to, as well as structures that fish can use as shelter. Eventually these artificial reefs support a wildlife community as healthy and diverse as the natural hardbottom reefs.

· Between 1973 and 1994 the population of Charleston, South Carolina had grown 41 percent, but the amount of developed land increased by 255 percent. This affects coastal wildlife because land development results in loss of habitat and increases in pollution. Loss of habitat results in certain species not getting enough of the things they need to survive (such as food, clean air and water and shelter). Only animals adapted to the changes humans make (such as pigeons, squirrels and cockroaches) do well in a heavily developed environment.

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.

One of the characteristics of living things is their ability to alter their environment. Rabbits can dig holes in the ground. Beavers build dams on streams that flood the surrounding area. Plant roots can break rock apart as well as hold soil in place, preventing it from eroding when it rains. Plants and animals both release and draw gases from the atmosphere during respiration, subtly altering the composition of the atmosphere. Of all living things, none has shown more capacity to alter their environment than man. Every time a tree is cut, land is paved, a field is plowed, a dam is built, a mineral is dug up or gas is released through the burning of fossil fuels, man is altering his environment. These actions affect the living things in the environment, some times in negative ways and sometimes in positive ways.

Some of the Negative

Any time man develops land, it usually results in the removal of many of the plants that inhabited the land. By removing vegetation, not only are the plants rendered lifeless, but habitat for a variety of animals is removed as well. Removing trees and underbrush takes away the homes and food sources of a variety of birds, insects, amphibians, mammals and reptiles. This loss of vegetation also removes the cover that helps many animals to hide from predators. 

The loss of certain plants will affect other plants. Removing tall trees will change the vegetation underneath. Many small plants that grow in forests are adapted to living in low sunlight. By taking out taller trees, available shade below is reduced and many of the smaller plants do not do well in direct sunlight. Plants adapted to sunlight may now out-compete other sun-intolerant species and soon replace them, changing the habitat.

Usually when land is cleared, if it is not paved or built upon, the vegetation is replaced by one species of plant, be it a farmer's field of wheat or a lawn full of grass. By allowing one species to predominate, biodiversity receives a drastic cut. Where once many species may have flourished, one species aided by lawn mowers, plows, herbicides, weeding and fences, now dominates the land. 

Paving and building are also major alterations of habitat. No plants can find root in a parking lot and any animal found in one is probably just passing through. Some birds, insects and small mammals can find homes in buildings, but they are usually considered pests. Besides loss of habitat, pavement and buildings also create changes in rain runoff. The ground now has an impermeable surface over it. The water that once could seep in the ground, now must run along the street until it reaches the permeable soil or a man-made drain. In a place such as downtown Charleston, where much of the land area is now impermeable surfaces, this can lead to flooding as the rainwater collects in the streets.

These surfaces can also create problems with pollution. As the rainwater flows over the streets, anything in the street is likely to be picked up by the water. For example, as cars age they tend to start leaking fluids, such as oil, gasoline and antifreeze. Anyone who has ever seen the rainbow coloration of a puddle in a parking lot has witnessed this type of pollution. These leaked fluids can sit on the road until the rain comes and then picks the fluids up to eventually be carried into local rivers, streams or lakes or to seep into the water in the ground. This contamination of water can be detrimental to many organisms as it has a negative effect on one of their habitat needs.

Litter and garbage disposal can also alter a habitat. Many of the products that are used by people are composed of synthetic materials that are not biodegradable. If these are thrown on the side of the road, they may take hundreds of years to decompose, and so can become a long time fixture of a habitat. Even throwing things away is not the best solution. Americans produce approximately 441 billion pounds of garbage per year, roughly four pounds per person per day. Most trash or garbage is buried in landfills, which fill up quickly and can then contaminate the air, water and soil.

All of these alterations of habitats have allowed humans to have a very high standard of living. In altering these natural habitats, people have created habitats for themselves that have allowed them to have comfort, convenience and long, healthy lives. The question is, how do people take what they need from the environment without making it unlivable for the other species that live on the planet, and eventually for the people themselves? This is now a matter of world debate, and decisions are being made regarding this question that will have global consequences. 

Coastal Development

Anyone looking over Charleston Harbor can see an example of coastal development. The coastal areas of the United States contain 17% of the land area, but over 53% of its population. Currently, more than 139 million people live in the coastal areas of the United States and the number continues to rise. In 1960 an average of 187 people lived per square mile in the coastal areas. Today 273 people per square mile live there and it is projected by 2015 that the number will reach 327 people. In the warmer climate of the Southeast, growth has been even more rapid. Since 1960, the population of Charleston County has grown by more than 80,000 people and the populations of both Beaufort County and Horry County have more than doubled. Between 1973 and 1994 the population of Charleston, South Carolina had grown 41 percent, but the amount of developed land increased by 255 percent. If this trend continues, by 2030 it is projected that the population in the Charleston area will grow by about 250,000 people and more than 500 square miles of land that is currently rural will be developed ; a 247 percent increase in land area to handle a population increase of only 49 percent.

This rapid growth in population has also resulted in a rapid increase in development. In coastal areas in the United States, an average of 453,000 single-family houses and 303,000 apartment or condominium units are built each year. Development can have major effects on the natural environment by reducing the amount of natural habitat and by increasing the pollution that is produced. These pollutants are often picked up by rainwater and carried into the local watershed, where they can impact the health of local aquatic animals. 

Coastal development does not just affect the animals in the coast. When ocean animals spawn, the currents carry the planktonic larvae that are produced inshore to the salt marshes. The salt marsh then acts as a nursery for these young animals, providing food and a relatively safe, stable environment for them to grow in. Approximately 85% to 90% of commercially and recreationally important ocean organisms spend at least part of their life in the salt marsh. The development that has a negative effect on the populations and health of animals that are permanent residents of the salt marsh also impacts the juvenile organisms of the ocean that are there. This in turn will affect the populations in the ocean. If the juveniles are not surviving to adulthood, then the adult population will eventually decline rapidly, as no new adults will be there to replace the old ones. 

Some of the Positive

When man alters the environment, not all living things are negatively impacted. Some (such as squirrels, pigeons and cockroaches) do quite well with the way man has changed the environment. Unfortunately, most organisms are not so lucky and man has done some things to recreate habitat for them. Our National Parks and other wildlife preservation areas are examples of man setting boundaries to protect the environment. Things that individuals do, such as build bird and bat houses or cultivate native plants in their yard, are creating habitat for animals. Other large projects such as building reservoirs, rice impoundments and artificial reefs are providing habitat to living things, though some times in controversial ways.

Reservoirs

None of the lakes in South Carolina are natural. They are all man-made. A man-made lake is known as a reservoir, and is created by damming a stream or river.  These reservoirs provide a water supply for local communities, recreation opportunities such as fishing and boating and cheap electrical power. These benefits came at a price, however.  Homes, communities, farms as well as forests and other natural habitats were flooded and lost to create the reservoirs.

Lake Jocassee is an 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.  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. Some of these man-made structures are now used as shelter by fish and other underwater inhabitants.

Reservoirs are a major change in habitat from the rivers from which they were made.  Fast-moving, shallow water is replaced by slow-moving, deep water. Fish such as sunfish and largemouth bass (Micropterus salmoides) do well in reservoirs because they are adapted to these conditions. Fish, such as shiners and darters, which need shallow, moving water, do not.

Anadromous fish, in particular, are affected by reservoirs. Anadromous fish are fish such as salmon that live most of their lives in saltwater, but spawn in freshwater. In South Carolina, fish such as striped bass, shad and sturgeon are anadromous fish that spend most of their lives in the coastal waters of South Carolina but travel to Piedmont rivers and streams to spawn. The building of dams on these rivers affects 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) are anadromous fish that 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, though, 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 suffocate and die. With the help of the South Carolina Department of Natural Resources restocking reservoirs, though, reservoirs have been able to retain a population of striped bass.

With fish such as striped bass, 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.

Rice Impoundments

It is not known exactly how or exactly when, but some time in the late Seventeenth Century rice was introduced to South Carolina as a crop. What is known is about this introduction is that rice culture would not have been successful in the United States without enslaved Africans. Most of the planters in South Carolina were of British origin, where rice was not cultivated. Most of the enslaved Africans in the area were taken from western Africa, where they had been cultivating rice for centuries. 

Initially, rice in South Carolina was grown in dry fields. As planters experimented with their crops, they soon realized that a flooded rice field produced a much higher yield. To create these fields, slave labor was used to clear forests and drain swamps, clearing about 70,000 acres of virgin forest. They constructed canals, drains, floodgates and trunks to control the amount of water in the fields. These man-made wetlands are known as impoundments. These impoundments took advantage of the natural tidal fluctuations in the lower Coastal Plain rivers. These rivers sometimes have a tidal fluctuation of up to seven feet, but with enough freshwater flowing in that the salinity is not very high. When high tide comes in, the trunk gates can be opened to allow water to flood the fields. During low tide, the trunk gate can be opened again to drain the fields. Another form of rice cultivation was the inland swamp method.  The concept is similar to tidal flooding – a reservoir of water somewhat “uphill” would serve as the flooding mechanism.  Enslaved Africans were also used to plant, maintain and harvest the crop. The use of both slave labor and nature allowed the rice planters to become very wealthy men.

After the Civil War, without enslaved Africans to do all the work for free, rice plantations went into decline.  By the end of the nineteenth century, they all had been abandoned. The rice impoundments remained, though, and became habitat for a variety of species. Wading birds, ospreys and alligators made use of these areas. Migratory waterfowl also used the impoundments as resting places and wintering grounds.

Because of the abundance of waterfowl, wealthy northerners began buying rice impoundments to use as hunting grounds in the late nineteenth century. In the twentieth century, the South Carolina Department of Natural Resources (SCDNR) took over some of these rice impoundments, and continued to manage them for migratory birds and hunters. Today, rice impoundments continue to be important habitats for alligators and a variety of birds, but are a major change from the swamps and woodlands that once dominated the area.

Artificial Reefs

The abundance of life on reefs in the ocean makes them popular spots for both commercial and recreational fishermen. Because reefs themselves are not abundant in South Carolina waters, fishermen heavily target the few reefs whose locations are well known. The snapper and grouper that inhabit these reefs are particularly vulnerable to fishermen. These fish are territorial, rarely leaving the reef they inhabit, and they tend to be aggressive towards foreign objects such as baited hooks. Because of the relative ease to catch these fish as well as their popularity on the seafood market, a lot of fishing pressure has been put on reef fish in the last couple decades.

Because reefs are rare and important habitats, the SCDNR has developed a program to create new reefs in South Carolina. The Artificial Reef Program uses homemade objects such as concrete balls made specifically for reefs, and donated objects such as shipping containers, barges and ex-military ships, to create reef habitat. Like rocky outcrops, these objects provide hard surfaces that invertebrates attach to, as well as structures that fish can use as shelter. Eventually these artificial reefs support a wildlife community as healthy and diverse as the natural hardbottom reefs.

Artificial reefs are also environmentally friendly because they recycle objects that otherwise would be taking up space in landfills. Recently the SCDNR has been creating artificial reefs with retired New York City subway cars. In the future, the program may be using pieces of the soon to be demolished Cooper River bridges in Charleston to add to the already existing forty-two offshore artificial reefs.

Artificial reefs are carefully monitored and managed by marine biologists working for the SCDNR. Once the wildlife community on the artificial reef is deemed healthy and strong, the SCDNR will release the location of the reef to the public to provide new diving and fishing opportunities (These locations can be found on the SCDNR's website: www.dnr.state.sc.us).

Procedures

Materials

· Data sheets

· Clipboards

· Pencils

Procedures

1.  In the classroom, ask students whether they think the ways man has changed the environment have been good or bad for plants and animals. Have them list some ways they think it has been good and ways they think it has been bad. Tell them that when they visit the Aquarium they will be looking for man-made objects in the exhibits and determining whether they are good or bad for the plant sand animals there.

2. At the Aquarium, break students into small groups and give each group a

data sheet, clipboard and pencil. Lead groups to the Piedmont Gallery, the Coastal Plain Gallery and the Lower Ocean Gallery and have them look for an example of a man-made object in one of the exhibits in each of the galleries.

· Piedmont Gallery: Fence posts in Reservoir exhibit

· Coastal Plain Gallery: Rice impoundment trunk gate in the Alligators exhibit

· Lower Ocean Gallery: Artificial reef in the Blackfish Banks exhibit

Once these objects have been found, discuss with students how the object may have gotten there (use background info and exhibit signs to gain information). Have the students observe the object and how the plants and animals in the exhibit are interacting with it (are they growing on it, getting food from it, using it for shelter, etc.). Have them record this data on their data sheets (name of object, habitat found in, animals and plants interacting with it and types of interactions).

4.  Lead groups to the Riverside Terrace on the back of the Aquarium and have them observe the man-made objects on Charleston Harbor. Have them follow the same procedures they did in the galleries (discuss with students how the objects may have gotten there, observe the objects and how plants and animals are interacting with it and record this data on their data sheets).

Assessment

Have students draw their schoolyard and list the types of plants and animals found there on the back. Have them draw three things that could be put on the schoolyard to make it better habitat to a larger variety of plants and animals. Have them explain on the back why they think these things would benefit more plants and animals. 

Rubric (out of 8 points)

Draw schoolyard        







1 point

List plants and animals found in schoolyard




1 point

Draw three things that can be added to schoolyard to benefit

wildlife. For each one:






3 points

Explain how those man-made things benefit wildlife. For each one:

3 points
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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.

Data Sheet:

Piedmont Gallery

Object(s):

Habitat:

Plants and animals:

Interactions:

Coastal Plain Gallery

Object(s):

Habitat:

Plants and animals:

Interactions:

Lower Ocean Gallery

Object(s):

Habitat:

Plants and animals:

Interactions:

Riverside Terrace

Object(s):

Habitat:

Plants and animals:

Interactions:


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.
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