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Target Audience

Grade 7 General/Life Science


Type of Activity

· Hands-on
· Authentic assessment
· Community outreach
· Group activity
· Authentic research
· Integration of technology
Reinforcement of NSES 

LIFE SCIENCE STANDARDS (LEVELS 5-8)

· Structure and function in living systems; regulation and behavior; populations and ecosystems; diversity and adaptations of organisms.

Reinforcement of Connecticut Core Science Standards
6.4 Water moving across and through earth materials carries with it the products of human activities. 

Most precipitation that falls on Connecticut eventually reaches Long Island Sound.

6.2 An ecosystem is composed of all the populations that are living in a certain space and the physical factors with which they interact.
Populations in ecosystems are affected by biotic factors such as other populations and abiotic factors such as soil and water supply.

Notes to teacher
Be sure to plan your trip to the Aquarium a minimum of two months in advance to guarantee availability of educational programs. Organize students into groups of two prior to arriving at the beach. Direct students to take turns identifying, collecting, counting and recording the organisms they find. Suggested time at the Aquarium is one hour to view all the exhibits concentrating on The Salt Marsh and Treasures of the Tide. Allow approximately two hours (including clean-up and lunch) for sampling and identifying of marine organisms at the beach. 

As an added enrichment activity, arrange samples of marine organisms found in the intertidal zone (horseshoe crab carapaces, slipper shells, crab carapaces etc.) around the classroom a few days before the trip. Have students pass artifacts around and generate class discussion about their physical characteristics. 

Collaborative/Inclusion classroom modifications for students with special needs:

· Students in wheelchairs can sit at picnic benches located near the beach and participate in investigations by identifying and recording organisms collected.

· Students with visual impairments can record descriptions of texture, shape, and smell of each of the marine organisms collected by their partners. 

· Utilize classroom aides to keep students on task during identification and help with recording student findings.

Requirements for Students

· Students will understand what a bioindicator (indicator species) is and how it is used in environmental conservation.

· Students will identify some of the bioindicators found in the Intertidal zone of Long Island Sound.

· Students will draw conclusions as to the health of a marine habitat based on the organisms found living in the area.

Preparation Time

· Schedule a trip to the Aquarium at least one month ahead (reserve buses)

· Time needed to create, distribute, and collect permission slips (2 weeks)

· Time needed to review the procedures during the trip to the beach and appropriate behaviors while at the Aquarium (30 minutes)

· A study of the scientific method, characteristics of living/nonliving things and an introduction to the use of bioindicators to study the health of aquatic habitats.

Classtime needed

· Two 50-minute class periods to discuss the concepts of bioindicators. One 50-minute class period for students to research how bioindicators are used in environmental conservation and marine study.

· One day to examine and identify marine organisms found in the intertidal zone (one hour at The Maritime Aquarium and two hours at Calf Pasture Beach).

· One 50-70 minute class period for class discussion of student findings. 

Materials needed 

· Island Biodiversity Species List (obtain from Aquarium)

· Aquarium Living Exhibits sheet (obtain from Aquarium)

· Clipboard

· Field Guides for Marine Habitats (see teacher resources)

· Pencil/Pen

· Blue books for recording observations

· Laptops with Internet, textbooks

· Seining nets, rope, buckets, waders, goggles, string, shovels, life vests

Background information 

Students should have good background knowledge of the characteristics of living and non-living things. Students should be well versed in the process of the scientific method and how to make and record observations using various methods. A brief introduction to the use of bioindicators in determining the health of an aquatic habitat will occur prior to examining the organisms living at Calf Pasture Beach. Teachers at The Maritime Aquarium will also introduce the techniques of seining, random sampling, and creating transect lines. They will also discuss safety procedures for the activities involving water.

Procedure

In the Classroom:
Start the unit on bioindicators (indicator species) by discussing how we might indicate the health or deterioration of a living system. Examples could be found around the house and yard. Have students discuss, in small groups, how we might use what we find around us (living and non-living) to indicate conditions of a living system. Students will use the Internet and other resources to research how U.S. agencies such as the EPA and the Department of Environmental Protection develop assessment programs to determine environmental factors that contribute to water quality and health of the marine ecosystem. 

Introduction to the concept of biological indicators and the use of marine organisms in studying the health of a body of water will take place. Students will investigate how the government is studying specific indicator species to examine water quality and the health of an ecosystem. Students will learn the different types of indicator species found in Long Island Sound and in rivers. (NOTE: Arrange students into groups of two or three for every laptop. Students should be given a resource guide with useful websites for researching their topic. See those listed in Teacher/Student Resources)

Aquarium Tour/Calf Pasture Beach Study:

Students will take a trip to The Maritime Aquarium to better acquaint themselves with the different organisms they will be observing at Calf Pasture Beach. The traveling teachers at the Aquarium will work with the students to aid in seining, transecting, and random sampling. At the beach, students will work in groups of two or three to take random samples of the organisms found there. Students will use a one-meter by one-meter square of string tied with knots at each corner to create an area to count and identify all organisms found. Review the procedure for taking a random population sample with students. They will also attempt to identify organisms used as bioindicators by creating transect lines and seining. 

A full examination of Calf Pasture Beach in South Norwalk will include a walk along the beach at or around low tide. Students will do seining near the marsh grasses as well as random sampling techniques with meter squares near the edge of the water and the rack line.  Students will use a chart of the area at Calf Pasture Beach to determine where the sampling is occurring. Guide books such as the Peterson Field Guide to Atlantic Shores will be used to help students identify the organisms they are observing. Students will return to the classroom and over the next few days class discussion of group findings and conclusions will occur.

Costs of project

Group rates and reservations for Aquarium visits and IMAX movies are available for 10 or more by calling 203-852-0700, ext. 2206. Or visit the Aquarium website at www.maritimeaquarium.org. Contact Aquarium for information on costs for traveling teachers.

Method of Assessment/Evaluation

· Post-aquarium/beach study discussion of findings by groups and by class.
· Student recordings of their observations made at Calf Pasture Beach.
· Extension Activity: In small groups, students will apply the knowledge obtained while working in the field to problem solving activities including scenarios involving marine habitats.
Teacher and Student Resources

Books/Resources:

The Sound Book: An Informative Citizen’s Guide to Long Island Sound, by Long Island

Soundkeeper Fund
Ocean Environments,  Harvard University

Silent Spring,  by Rachel Carson

Rachel Carson. Pioneer of Ecology, by Kathleen V. Kudlinski 
Field Guides: 

Peterson First Guide to SeashoresBeachcomber's Guide from Cape Cod to Cape Hatteras : Marine Life of Massachusetts, Rhode Island, Connecticut, New York, New Jersey, Delaware, Maryland, by Henry Keatts 
  by John C. Kricher
 A Field Guide to the Atlantic Seashore,  by Kenneth L. Gosner, ISBN # 0-618-00209,

Houghton Mifflin Co.
A Field Guide to Atlantic Coast Fishes  by Carleton Ray, C. Richard Robins, John

Doublass,  ISBN # 0-395-97515-8, Houghton Miffin Company.
National Audubon Society Field Guide to North American Seashore Creatures

by Norman A. Meinkoth Audubon Society

The Sibley Guide to Birds, by David Allen Sibley, ISBN # 0-679-45122-6, Alfred Knopf, Inc., 2000.

Web Sites: Obtain the Connecticut Sea Gant’s CD-ROM “An Underwater Tour of Long Island Sound” at:
www.longislandsoundstudy.net/education.htm
http://www.heinzctr.org/ecosystems/coastal/index.shtml

www.longislandsoundstudy.net/glossary.htm
http://www.epa.gov/ebtpages/wateaquatiestuaries.html

http://www.epa.gov/bioindicators/html/about.html http://www.epa.gov/bioindicators/aquatic/index.html
Student Worksheet
Procedure
1. Review random sampling techniques and transecting in small groups prior to setting up your area of observation.

2. Use the chart of Calf Pasture Beach to determine a good location for sampling.

3. Your teacher will throw a tennis ball in the air, spread out your one-meter by one-meter string square over the area were the ball randomly fell.

4.  Using field guides, the Island Biodiversity Species List obtained from the Aquarium and the Ocean Environment Species List from Harvard University, count and identify all the organisms found in your one-meter by one-meter square section of the Intertidal zone. 

5. Have the recorder write down in the blue books the names and descriptions of each organism observed as well as the total number seen in your area. 

6. Make a note in the book if you think the organism could be used as a bioindicator. Give reasons why you selected this organism as an indicator of the health of the Salt Marsh at Calf Pasture Beach. 

7. Some groups will be chosen to do transect lines of the intertidal zone. These students will identify and count all the organisms observed within a specific distance of the line generated.

8. Some groups will be chosen to do seining in the shallows near the Spartina. Students will collect and identify organisms found in the seining nets and record their findings in the blue books.

9. When your group is done counting, identifying and describing the marine organisms you encounter pick up your string and all supplies and return to the picnic tables to review the group’s findings. 

10. The final step is to discuss your ideas with group members about the health and vitality of the area based on the organisms you saw on the beach.

The following is a breakdown of the zones at Calf Pasture Beach and some of the organisms you may find there:

Wrack line—decaying matter, seaweed, isopods, insects, crabs, dry Spartina (salt hay)

Sand—not much life, very dry, only source of water is rain water and water deposited

  by waves

Salt Marsh Hay/Cordgrass*—fiddler crab holes, mud crabs, ribbed mussels, Mummichugs, Silversides, Flatfish, Seahorses, Pipefish

*Salt Marsh Cord grass (Spartina alterniflora) 

*Salt Marsh Hay (Spartina patens)

Edge of Salt Marsh—Slipper snails found around rocks,  Rockweed, green

sea lettuce, pink lady seaweed, barnacles on rocks

Birds Found at Shore— Sandpipers, Osprey, Black Back Gulls, Herring Gulls, Swallows, Double Crested Cormorants, Mallards, Canada Geese, Swans, Starlings, Grackles, Sparrows, Monk Parakeets (not indigenous) King Fishers, Long-tailed ( Old Squaw) Ducks,  herons and egrets.

Abstract


In this investigation, students will visit Calf Pasture Beach in South Norwalk with teachers from The Maritime Aquarium to learn about organisms called bioindicators (indicator species) and their significance in determining the health and vitality of an aquatic habitat. Students will research how government regulators like the DEP study these organisms to assess the conditions of marine/estuarine environments. A trip to The Maritime Aquarium at Norwalk will provide students with a background on the different types of organisms living in the Intertidal zone. Observation and identification of these organisms will utilize the techniques of seining and random sampling. Finally, students will make careful observations of the identified bioindicators and draw conclusions as to the health of the area based on their findings.
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