Transecting the Aquarium

Focus Question

How does the diversity of plants and animals on developed land compare to the diversity of plants and animals in a mountain forest environment or a salt marsh environment?

Activity Synopsis

At the Aquarium, the student will conduct transects in the park in front of the Aquarium and in the Mountain Forest Aviary and in the Salt Marsh Aviary to compare the plants and animals supported by both environments.

Time Frame

One hour

Student Key Terms

· diversity 

· transect
· abiotic

· biodiversity

· community

· ecological biodiversity

· ecosystem

· ecotone

· functional biodiversity

· genetic biodiversity

· niche

· species biodiversity

Objectives

The learner will be able to:

· observe and record the plants animals and non-living things found in an environment

· compare the plants, animals and nonliving things of one environment to another

· explain how the actions of man can affect the diversity of an environment

Fourth Grade Standards Addressed

Science Standards

IA1a, IIA1a, IIA1b, IIB3d

Background

Key Points

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

· Biodiversity refers to the variety of life.

· Usually, biodiversity is thought of in terms of species diversity, or the number of different species found in an environment. Species biodiversity will vary from one environment to another.

· The mountains of South Carolina have a high biodiversity because the high rainfall and mild climate are conducive for many plants and animals to thrive there.

· The salt marsh of South Carolina has a high biodiversity because it is an environment where the ocean meets the land and so has examples of animals from both of those environments.

· The Charleston Peninsula has low biodiversity because it has been developed by man and the pavement and buildings do not meet the habitat needs of many plants or animals.

· A transect is a research method that is used by biologists to determine species biodiversity in an environment. A line is established through an area, and all of the plant and animal species observed along this line are identified and counted.

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.

Biodiversity

As a term, biodiversity is less than 20 years old, but the concept it identifies has been an essential part of existence ever since life began. Biodiversity refers to the variety of life at all levels. This includes not only the number of different species, but also the variety of genetic material within each species, the variety of communities within which these species can be found and the variety of biological processes a particular ecosystem performs.

Usually, biodiversity is thought of in terms of species diversity, or the number of different species found in an environment. Species biodiversity will vary from one environment to another. An environment with an abundance of water and food (such as a rainforest) will tend to have a higher biodiversity than an environment lacking these (such as a desert).

Genetic biodiversity is the variety of genes within a breeding population (or, in other words, the variety and size of the gene pool of a population). The more diverse the genes in a species, the more diverse the characteristics this species will exhibit. Generally, the older a species is and the larger and more widespread its populations, the more genetic biodiversity it will have. 

Ecological biodiversity refers to the variety of different wildlife communities found in an area. Each different environment has its own community of organisms that inhabit it. South Carolina has a high ecological biodiversity because it contains a variety of environments (everything from the mountains to the sea) and each of these environments contains their own communities. 

Biodiversity can also refer to the function an ecosystem performs (conveniently enough termed functional biodiversity). Different ecosystems perform different biological processes that have positive effects on other ecosystems. For example, the phytoplankton in the ocean ecosystem produces a large percentage of the oxygen in our atmosphere that supports animal life on land, therefore a function of the ocean ecosystem is to produce breathable oxygen.

Species Biodiversity

This activity focuses on species biodiversity. In a wildlife community, each of the species in the community is connected and dependent on each other. Animals depend on plants for oxygen and to convert sunlight energy into food energy that they can eat. Plants are dependent on certain animals, fungus and bacteria to break down organic material and return nutrients to the soil. Sometimes individual species, such as honeybees and flowers, form relationships with each other that they could not survive without (honeybees depend on flowers for food; flowers depend on honeybees to transport pollen for reproduction).

Each species is said to occupy a niche, the role it performs in the community. For example, in a salt marsh community, spartina grass occupies a very large niche. It produces food and oxygen for the community. Its leaves provide structure and collect algae upon which periwinkle snails will live their entire lives. Its roots stabilize the soils and banks of the salt marsh and make these suitable homes for fiddler crabs, oysters, mussels and other organisms. When the spartina grass dies and decomposes, the nutrients it releases in the water help support the phytoplankton that is the basis of the food chains in the estuaries and the oceans. Because of the number of species connected to spartina grass, if it was lost as a species, it could have a devastating impact on the entire salt marsh community. This is why species biodiversity is important. Because a species occupies a certain niche in a community, the loss of that species will affect the other animals in that community, sometimes with devastating results.

Another example of this is the sea otters that live in the kelp forests of the Pacific Oceans. In the nineteenth and early twentieth century, sea otters were hunted for their fur. By the 1950's their population was nearly decimated. Sea otters are predators. Their loss affected the organisms they prey on, particularly sea urchins. Without the otters to limit their numbers, the sea urchin population exploded. Sea urchins feed primarily on kelp and, in some areas, sea urchin numbers were so large that they were destroying entire kelp forests. To further inflate the problem, the towns of the California coast were pumping raw sewage into the ocean. Much of this settled on the floor in and around the kelp forests and new kelp plants could not grow there. As the kelp plants disappeared, the organisms that depend on kelp for food and shelter also disappeared, and an entire wildlife community was almost wiped out. This affected the local human communities as well. Because many species important to commercial fisheries depended on kelp forests to survive, it was estimated that every square mile of kelp forest lost was a loss of a million dollars a year to the local economies. The loss of kelp forests also affected the local beaches. When the large kelp plants were gone, they were not there to slow down the wave action of the ocean and erosion increased. Luckily, regulation was passed in time on sea otter hunting and pollution to allow sea otters and the kelp forest communities to make a comeback, but this is a good example of how the loss of biodiversity can have widespread results on the surrounding communities.

The importance of biodiversity has gained more public recognition in recent years because it is only recently that scientists have come to realize the complex interrelations and interdependence of living things to each other. Unfortunately, this realization has occurred at a time when species biodiversity is declining at an alarming rate. It is estimated that on average in this century, approximately 27,000 species go extinct each year. This places us in the largest mass extinction since the dinosaurs died off 65 million years ago. All other mass extinctions in earth's history were caused by natural causes. Our current one is the only one caused by living things (man). Loss of habitat from development, pollution and overharvesting has regularly been found to be the primary cause of these extinctions.

The loss of biodiversity such as this can have serious effects on the human communities as well. Humans depend on the diverse organisms of the earth for food, clothing, shelter and medical purposes. Humans use at least 40,000 species for these various purposes every day, and new uses are being discovered all the time. An example of this is the horseshoe crab. For years horseshoe crabs were ignored by fishermen, and were only kept as bait or to be given to farmers to be ground up as fertilizer. In recent years, though, the unique blood of horseshoe crabs has been found to have important medical applications. Compounds taken from horseshoe crab blood have been discovered to be an effective means for detecting bacteria contamination in intravenous equipment and medicine. As a result, a $50 million a year fishery has developed to provide hospitals and pharmaceutical companies with horseshoe crab blood. If the horseshoe crab had been wiped out, something that is still a possibility (there is concern that their numbers are in decline, mainly it is believed because their breeding grounds [the beaches] have been lost due to development and human traffic), this important application for humans would never have been discovered.

Biodiversity is a hot topic because understanding it may determine the future of our entire planet. Humans for a large part of their history have considered themselves the favored species of the Earth, and as such have believed they have the right of dominion over all other organisms. In following this belief, humans have permanently altered much of the world's ecosystems. This carelessness is a result less of malice towards other living things and more of ignorance of the importance of these living things to each other. As such, the more we can learn about biodiversity, the more we can protect it and ourselves with it.

Mountains, Salt Marshes and Downtown Charleston

In South Carolina, the mountains and salt marshes are both areas of high biodiversity, though for different reasons. Mountains get lots of rainfall (enough for it to be just shy of being classified as a rain forest), which supports lots of plant life. The plants then provide food and shelter for many animals. The climate of the Mountains is also cool enough for plants and animals more common in the north to be present, but warm enough for the typical southern species to be present. The combination of these creates an environment with a high biodiversity.

The salt marsh also gets a good deal of rain, but this is not the main reason it has so much biodiversity. It is actually a harsh environment with violent fluctuations in temperature and salinity as the tides come in and out. The biodiversity of full time residents in the salt marsh is actually very low, as there are very few plants and animals that can handle those extreme conditions. The salt marsh has a high biodiversity because it is an ecotone, an environment where two separate environments meet (in this case, the ocean and the land). Because of this, at different times of the day, both ocean and land animals can be found in the salt marsh as well as the more permanent residents, giving it a high biodiversity.

Downtown Charleston was once mainly salt marsh, but over the last few centuries it has been filled in and covered over with pavement and buildings. Because of this, the Charleston Peninsula has a low biodiversity. The filling in of the salt marsh removed all the aquatic habitats and the aquatic animals. The pavement and buildings do not allow plants to grow, and without plants, few animals can survive. The parks and lawns that do still have soil in them are carefully tended to allow only a couple of plants to survive, (generally grass [usually one species, such as Bermuda grass] and a couple trees). An area that once teeming with wildlife such as Spartina grass, great blue herons and fiddler crabs, now contains only a small number of species that can adapt to man’s changes (such as squirrels, pigeons and palmetto bugs).

Transects

In a scientist’s ideal world, there would be enough graduate and undergraduate students available to observe and record the biodiversity in every cubic centimeter of the planet. Unfortunately, this multitude of students does not exist, and there is no way a scientists can get complete data across the planet or even across a few square miles, so compromises must be made when determining biodiversity. This is where transects come in.

The transect method simply refers to the establishment of a baseline along which sampling is conducted. Because the scientist cannot sample the entire area, they draw a straight line through an area along which they can record the location and number of different animal and plant species they observe. Abiotic (nonliving) factors can also be recorded. By cutting a transect through the area they want to assess, they can get data that gives a representative knowledge of what is found in the area. If needed, scientists will conduct more than one transect in an area to collect more data and get a more complete picture.

Procedures

Materials

· Data sheets

· Clipboards

· Pencils

· 10 foot lengths of rope

Procedure

1.  In the classroom, discuss with students how environments support a variety of plants and animals, though some environments have more diversity than others. Explain that one way scientists observe diversity is through transects. Explain what transects are and tell the students they will be conducting three transects at the Aquarium.

2. At the Aquarium, break students into small groups and give each group a data sheet, clipboard, 3 ten-foot lengths of rope and a pencil.

3. Have each group conduct a transect in Liberty Square park in front of the Aquarium. Tell each group to begin their transect at the concrete edge of the park. Have them lay one length of rope here as straight as they can. Tell students they will be counting the different kinds of nonliving things, plants and animals found within ten feet either side of this line (lay the other two ropes perpendicular to the transect rope so students can see how far away they will look) and also directly above this area. Have students look for these four things and list them on the data sheet:

1. Natural nonliving things (such as rocks, dirt, water, etc)

2. Man-made nonliving things (such as pavement, buildings, litter, etc.)

3. Plants (such as grass, trees, vines, etc.)

4. Animals (such as birds, fish, turtles, etc.)

As students list plants and animals, make sure they list each species they find. For example, if they find a blue jay, a robin and a cardinal have them list each type of bird (or if they don¹t know the names, at least a description of them) instead of just “bird” as a catch all for all three. Once the group feels they have listed everything, have them move to the next area.

4. Bring students into the Aquarium and have them conduct a transect in the Mountain Forest Aviary.  Have them walk through the aviary and then choose a spot to lay one length of rope here as straight as they can. Do not lay the other lengths of rope perpendicular in the Mountain Forest, as there is not enough room. Tell students as far as they can see in that exhibit is roughly ten feet. Tell them to think of the exhibit as a real mountain forest habitat and to ignore the acrylic windows, signs and the ceiling. Have them follow the data recording procedures they followed outside in Liberty Park.

5. Bring students to the Salt Marsh Aviary and have them conduct a transect there. Follow the same procedures used in the Mountain Forest Aviary.

6. Back in the classroom have students compare the diversity of the three environments, by creating a bar graph that shows the number of natural nonliving things, the number of man-made nonliving things, the number of plants and the number of animals. Discuss which had the most diversity and which had the least. Why do they think so? Does the development by man have anything to do with it? (Answer: Yes. Development is a loss of habitat to many species, thus cutting down on biodiversity).

Assessment
Have students conduct two more transects back at school, one in the parking lot and one on the playground. For both transects, have students follow the procedures used for the transect outside the Aquarium. Have them graph their data. Ask them to compare the biodiversity of each to each other. Why is there a difference? Have them compare this graph to their graph of data from the Aquarium. Have them write a paragraph listing their findings and explaining their thoughts on why they think there are differences in biodiversity.

Rubric (out of 3 points)

Graph diversity for parking lot and playground transects.       


1 point
In paragraph, correctly describe which transects revealed the most diversity

and which revealed the least.        






1 point

In paragraph, explain that mans alterations to the environment tend to lower

biodiversity.









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.
Data Sheet:




Park Transect


Natural Nonliving Things:











Man-made Nonliving Things:











Plants:

















Animals:





Mountain Forest Transect


Natural Nonliving Things:











Man-made Nonliving Things
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Animals:





Salt Marsh Transect


Natural Nonliving Things:




















Man-made Nonliving Things

















Plants:

















Animals:









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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