The Biotic Woman

Focus Question

What are the biotic and abiotic factors of the different regions of South Carolina?

Activity Synopsis

At the South Carolina Aquarium, the students will observe the biotic and abiotic characteristics of the different regions of South Carolina using a list of plants and animals with specialized abiotic needs, and write these characteristics on a data sheet. Using this, students will be able to determine what regions of South Carolina certain animals would be found in by knowing their abiotic and biotic needs.

Time Frame

One hour in the classroom

One hour at the Aquarium

Student Key Terms

· abiotic

· biotic

· decomposer

· ecosystem

· scavenger
Objectives

The learner will be able to:

· observe and identify the abiotic and biotic factors of the different regions of South Carolina.

· if given the specific abiotic needs of an organism and observing that organism in an environment, infer that that environment must meet the abiotic needs of that organism.

· if given the abiotic and biotic needs of an organism, and the abiotic and biotic characteristics of different environments, determine the environment(s) in which that organism would live.

Fifth Grade Standards Addressed

Science Standards


IA1a, IA5a, IIB1b, IIB4a, IIB4b

Background

Key Points

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

· An environment includes both biotic and abiotic factors.

· Biotic factors are the livings things in an environment (such as plants, animals and bacteria) and the things these living things leave behind as part of their life cycle (such as leaves, feces and decaying carcasses).

· Abiotic factors are the nonliving things in an environment such as water, sunlight, air and nutrients.

· Knowing the abiotic needs of an organism can give you insight into the abiotic characteristics of the environment where they are found, as that environment will have to meet that organism’s needs.

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.

An environment includes both biotic and abiotic factors. Biotic factors are the living things in an environment and the things the living things leave behind as part of their life cycle. Abiotic factors are the nonliving things in an environment. As the biotic things in an environment are dependent on the abiotic things of their environment for survival, the biotic and abiotic factors are interrelated in complex ways.

Biotic factors involve the living things in an environment. Most of us intuitively know what a living thing is, but a thing is considered living only if it exhibits all of these characteristics together: 

· the ability to reproduce 

· the ability to grow and develop 

· the ability to take nutrients and energy from the environment and convert it into a usable form 

· the ability to interact with and respond to the environment 

Anything that exhibits all of these characteristics together, such as plants, animals, fungi, bacteria and viruses, is considered a living thing. Anything that does not exhibit all of these characteristics is not a living thing. 

Biotic things are living things, but also the things the living things leave behind or feed upon as part of their life cycle. As organisms go through their life cycle, they leave behind things such as leaves, sticks, shells, feces, teeth and carcasses. Though these things are not living, they are biotic factors because they came from living things and they are used by other living things, particularly scavengers and decomposers, as food. So a leaf or a pile of dung is a biotic factor because it is part of the life cycle of its environment.

Abiotic factors are those factors in an environment that are not living and not produced by living things. Important examples of abiotic factors include water, temperature, light, soil and wind. In many ways, the abiotic factors of a particular area define the communities that live there because the biotic factors are dependent on them to exist.

An ecosystem is the system that develops in an environment where biotic and abiotic factors interact. Living things are dependent on abiotic factors, such as water, sunlight, air and nutrients, to survive. Because of this, the more of these types of abiotic factors available in an environment, the more biotic factors there are likely to be.

Not all environments are the same in their abiotic factors. Some have warmer average temperatures than others. Some aquatic habitats will have more salt in them than others. Some environments may have rockier terrain than others. These abiotic factors affect the organisms that live in those environments. To survive there, these organisms must develop adaptations to deal with these abiotic conditions. For example, in cold climates bears have thick coats of fur and whales have layers of blubber to deal with cold temperatures. Because a polar bear is adapted to cold climates, cold temperatures become an abiotic need for it because it cannot survive in warmer climates. Therefore knowing the abiotic needs of an organism can give you insight into the abiotic characteristics of the environment where they are found, as that environment will have to meet that organism’s needs.  

Procedures

Materials

· Datasheets

· Clipboards

· Pencils

Procedure

1.  Before their visit to the Aquarium, students should be familiar with biotic and abiotic factors, and that organisms are often dependent on specific abiotic factors for their survival because they become adapted to the abiotic factors of an environment. Because of this, if you know what abiotic factors an organism needs, you can infer a lot about the abiotic factors of the environment where it is found.

2. At the Aquarium, give each student a datasheet, a clipboard and a pencil. 

3. Tell students they are to determine some of the biotic and abiotic factors of the different regions of South Carolina. To do this, they are going to do two things: observe the regions and look for organisms in the region that have specific abiotic needs that are listed on the data sheet they will be carrying.

4. Start in the Mountains, which includes the Mountain Forest Aviary and the Mountain Bog exhibits. Have students write down any abiotic factors they notice (air, rocks, water, sunlight, etc.) and any biotic factors (different plants, animals, leaves, twigs, etc.) on their data sheet. Then have them look at the organisms listed on their data sheet and see if they are found in those exhibits (some of them may be hidden, so tell students to also check the graphic panels). Have the students read their sheets to determine the organism’s abiotic needs. Based on this, if the organism is found in the environment and has those abiotic needs, what do the students infer must be some of the other abiotic factors found in this region. Have them write these abiotic factors for this region down on their sheet. (For example: if a brook trout is only found in water temperatures below 66 degrees Fahrenheit, and brook trout are found in the Mountains, it can be inferred that the water temperature in the Mountains must be below 66 degrees Fahrenheit).

5. Repeat step 4 in the Piedmont, Coastal Plain, Coast (which includes the Salt Marsh Aviary) and Ocean Galleries.

6. Back in the classroom, have students go over their observations for each region as a group and create a comprehensive list of biotic and abiotic factors for each region for the classroom. Use this list for the assessment.

Assessment

Give students some of the biotic and abiotic needs of both nurse sharks and river otters. Using the abiotic and biotic characteristics of each of the regions of South Carolina they observed at the Aquarium, have them determine what region or regions of South Carolina can meet those needs and explain why the animal can be found there.

Abiotic and biotic needs of nurse sharks

Nurse sharks are found in warm, salty water usually at depths between 5 and 50 feet. They feed on shrimp, crabs, squid and small fish.

Answer: Nurse sharks are found in the saltwater habitats of the Ocean and Coast regions

Abiotic and biotic needs of river otters

River otters are found in both warm and cold climates.  They can tolerate a wide range of elevation, from 200 ft to sea level, and a wide range of water temperature. They are found in regions that have lots of freshwater or brackish (fresh and salt water mixed) water habitats such as streams, rivers, ponds, lakes, swamps and saltmarshes. The water may be fast moving or slow moving, but river otters do not live in bodies of water that are only saltwater.  River otters also need land for sleeping on and raising pups. They feed primarily on fish.

Answer: River otters are found in all land regions of South Carolina (the Mountains, Piedmont, Coastal Plain, and Coast), except the Ocean.

Rubric (Out of 8 points)

Determine nurse sharks are found in the Ocean



1 point

Determine nurse sharks are found in the Coast



1 point

Determine river otters are found in the Mountains



1 point

Determine river otters are found in the Piedmont



1 point

Determine river otters are found in the Coastal Plain



1 point

Determine river otters are found in the Coast




1 point

Explain nurse sharks are found in Ocean and Coast because those 

regions meet their biotic and abiotic needs




1 point

Explain river otters are found in the Mountains, Piedmont, Coastal 

Plain and Coast because those regions meet their biotic and abiotic needs
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, Leslie Sautter, and Stephen Schabel.

Abiotic and Biotic Datasheet

Directions: In the Aquarium, observe the exhibits for each of the SC regions below and write down the biotic and abiotic characteristics you see. As you do this, look for the plants and animals listed on the back of the sheets and use the abiotic needs listed for them to determine what are some of the abiotic factors of the SC region that you can’t see.

SC Mountains


SC Piedmont


SC Coastal Plain


Coast 
SC Coast


Ocean


As you observe the exhibits, also try to find these plants and animals and use them to determine other abiotic characteristics of the region.  Note that these characteristics are for South Carolina.

	Organism
	Abiotic Need

	Brook trout (fish) 
	In SC, found in water below 66 degrees Fahrenheit



	Eastern hemlock (tree)
	In SC, eastern hemlocks are found at elevations above 2000 feet, in areas with an average rainfall of 60-80 inches

	Robust Redhorse (fish)
	In SC, found in fast moving fresh water

	Alligators
	In SC, found in freshwater wetlands on flat land with gradual elevation changes

	Venus flytraps (plant)
	In SC, found in soil that is low in nutrients

	Diamondback terrapins (turtle)
	In SC, found in habitats where the water changes from fresh to salty each day

	Saltmarsh cordgrass (plant)
	In SC, found in areas that are covered by the high tide twice each day

	Sea robins (fish)
	In SC, found in shallow, saltwater habitats

	Sand tiger sharks
	In SC, Found in saltwater

	Short bigeye (fish)
	In SC, found in saltwater in depths of up to 100 feet


Animal and plant locations for teachers and chaperones:

Organism


Exhibit 

Brook trout (fish)       
   
Stream exhibit in Mountain Forest Aviary

Eastern hemlock (tree)   
Mountain Forest Aviary and Mountain Bog

Robust redhorse (fish)    
Piedmont River exhibit in Piedmont Gallery

Alligators        


Alligator exhibit in Coastal Plain Gallery

Venus flytraps (plant)        
Carolina Bay exhibit in Coastal Plain Gallery

Diamondback Terrapins  (turtle)  Salt Marsh Aviary

Saltmarsh cordgrass (plant)   
Salt Marsh Aviary

Sea robins (fish)   

Bottomdwellers and Surf Zone exhibits in Coast Gallery

Sand tiger sharks     

Great Ocean exhibit in Ocean Gallery

Short bigeye (fish)

Coral Mounds exhibit in the Lower Ocean Gallery       
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From COASTeam Aquatic Workshops: Oceans (grade 5); 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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