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Christopher F. Dossena

The Fox Lane High School

Bedford, NY

Grade Level/Subject Area:

· 9th and 10th grade Living Environment

· Biology – AP


Project Type:

· Hand’s-on

· Review and reinforce state goals and standards

· Individual/Group Activity

Notes to Teacher:

· Students should have prior knowledge of the Laws of Thermodynamics.  An example of an explanation of the laws is listed below with the website included.  General knowledge is acceptable, but the students should be able to apply these laws to the field study and organism adaptations.

http://www.physicalgeography.net/fundamentals/6e.html
· First Law of Thermodynamics (Applicable to Regents and Honors/Biology AP)

The first law of thermodynamics is often called the Law of Conservation of Energy.  This law suggests that energy can be transferred from one system to another in many forms.  However, it can not be created nor destroyed.  Thus, the total amount of energy available in the Universe is constant. Einstein's famous equation (written below) describes the relationship between energy and matter:

E = MC2

**The teacher will investigate with the students what happens to the energy traveling in waves as they impact the shoreline and how the shoreline is modified due to high and low energy wave action.

· Second Law of Thermodynamics (Applicable to Biology AP)

Heat can never pass spontaneously from a colder to a hotter body.  As a result of this fact, natural processes that involve energy transfer must have one direction, and all natural processes are irreversible.  This law also predicts that the entropy of an isolated system always increases with time.  Entropy is the measure of the disorder or randomness of energy and matter in a system. Because of the second law of thermodynamics both energy and matter in the Universe are becoming less useful as time goes on.

Notes to Teacher (continued)
· Third Law of Thermodynamics

· NOT Applicable for this lesson but provided for further inquiry if students, most likely Honors/Biology AP, want to investigate it.

The third law of thermodynamics states that if all the thermal motion of molecules (kinetic energy) could be removed, a state called absolute zero would occur.  Absolute zero results in a temperature of 0 Kelvin or -273.15° Celsius.  

Absolute Zero = 0 Kelvin = -273.15° Celsius.

The Universe will attain absolute zero when all energy and matter is randomly distributed across space.  The current temperature of empty space in the Universe is about 2.7 Kelvins.
· Teacher must make reservations in advance for the boat trip to Sheffield Island at least one month in advance and may only be able to bring over one class (about 30) at a time.  Note that the Ferry (Sheffield Islands Cruises – (203) 838 – 9444) has a varying schedule and is separate from the Maritime Aquarium.

· Teacher should be aware of the weather conditions for the day of the field trip and instruct the students to dress appropriately.

Student Requirements/Objectives:

Students Will Be Able To:

· Explain how the energy of wave action is an instrumental abiotic factor that has shaped the evolution of different species along the Long Island Sound.

· Calculate the population density of a given section of the North and South shore of Sheffield Island using a seine net.

· Identify specific marine organisms, indigenous to the Long Island Sound, found in high and low energy areas and their adaptations to dealing with these environments.

Learning Standards: (In accordance with NYS Learning Standards for the Living Environment)
Key Idea 6 – Plants and animals depend on each other and their physical environment

· Performance Indicator – explain factors that limit growth of individuals and populations.

Major Understandings:

6.1d:
The number of organisms any habitat can support (carrying capacity) is limited by

the available energy, water, oxygen, and minerals, and by the ability of ecosystems to recycle the residue of dead organisms through the activities of bacteria and fungi.

6.1e:
In any particular environment, the growth and survival of organisms depend on

the physical conditions including light intensity, temperature range, mineral availability, soil/rock type, and relative acidity (pH).

Preparation Time:

· Reservations should be made with BOTH the Maritime Aquarium and Sheffield Island Cruises a minimum of one month in advance.

Class time Required:

Pre Aquarium Visit:
1-2 days

Aquarium Visit:
1 day

Post Aquarium Visit:
1 day

Instructional Procedure:

· Approximately 1-2 days before the aquarium and Sheffield Island trip, the teacher should review the Laws of Thermodynamics with students.  Importance of this component of the lesson revolves around the fact that the students should see that the transfer of energy does not just deal with food webs from an ecological perspective.

Instructional Procedure (continued):
· Once students understand the concept of how energy from wave forces impacts the shoreline and the organisms that inhabit the shoreline, students should brainstorm what type of characteristics they would see along high energy shoreline and a low energy shoreline.  Students should also brainstorm the characteristic features that would be found in organisms along each particular shoreline.

· Students will visit The Maritime Aquarium and the Norwalk Seaport Association Sheffield Island Cruises (Next to the Aquarium).  They will do the following:

Sheffield Island Visit:

· Have students indicate which side of the island is exposed to higher energy waves and which side of the island is exposed to lower energy waves.  Students should make notes/sketch on what visible features of each shoreline led them to their conclusions.

· Students, if weather permits, can use the seine net, hip waders, and life jacket to trol the shallow water to collect and record samples from Sheffield shore.  Students will compare the slope of the North Shore and South Shore and hypothesize as to why the conditions of the shoreline are the way they are.  They can use an identification book to record the species names of the organisms captured.

· Students can determine the population density of a section of the shoreline by measuring the distance between the support poles of the seine net by the distance covered as students wade through the water.

Note:

Be sure to move the seine net rapidly and angle the bottom of the net so it is pointing in the direction you are wading.  Also be sure to not let the top of the seine net dip below the water – the organisms will escape.

Note:

BE SURE THAT ANY STUDENT WADING IN THE WATER IS WEARING A LIFE JACKET because the slope of the shoreline can be unpredictable.

Maritime Aquarium Visit:

· Students can then visit The Maritime Aquarium and travel to the various exhibits on their data sheet and identify if they would find the marine organisms in a high energy or low energy wave environment.  They should also indicate the organisms observed and characteristics of the organisms viewed as they travel to the aquarium. 

Sources and Materials:

· Weiss, Nick, Marine Animals of Southern New England and New York 

· Smith, Keys to the Marine Invertebrates of the Wood’s Hole Region
· The Maritime Aquarium Species List

· Gosner, Guide to the Identification of Marine and Estuarine Invertebrates, (Peterson Guide)

· Tidal Marsh Invertebrates of Connecticut

· Seaweeds of the Connecticut River: A Wader’s Guide

· Plants and Animals of the Estuary Bulletin

· SEINE NET; hip waders; life jacket; extra clothes

Project Cost:

· Teachers are entitled to a voucher to preview a lesson they will create or use.  To schedule a pre-visit, they must contact the education department a minimum of 48 hours in advance.

· Bus Transportation:
Varies with district

· Maritime Aquarium:
See Maritime website as prices are subject to change http://www.maritimeaquarium.org
· Sheffield Island Tour:
$15 per student (group rates may be available – 203-838-9444)

Method of Assessment/Evaluation:
Successful completion of Field Trip Handout

Name ____________________________________________


Date __________

Norwalk Aquarium/Sheffield Island Trip

I.
SHEFFIELD ISLAND

A. Describe the biotic and abiotic factors that may affect the wave energy impact on the geographical features of the North Shore of Sheffield Island.  Pay particular attention to shoreline slope, substrate, vegetation, fetch, and wrack.

B. Describe the biotic and abiotic factors that may affect the wave energy impact on the geographical features of the South Shore of Sheffield Island.  Pay particular attention to shoreline slope, substrate, vegetation, fetch, and wrack.

C. Based on your observations, which side of the Island would you consider receives higher wave energy action?

D. After using the seine net:

· Record the names of the organisms that you collected.  Use your field guide to record the scientific names of the organisms.  (If you have a digital camera/camera you may use to record the pictures of the organisms).

· List the physical characteristics of each organism.

· Data from Seine net, RECORD:

The Length of pull: __________

Distance between support poles of the seine net: __________

# of Specimens Collected: __________

Further Investigation – You can determine the population density of individual specimens by recording the names and numbers caught of each particular species.

II.
THE MARITIME  AQUARIUM at NORWALK:

A. Visit the following exhibits and complete the data sheet below:

· The Salt Marsh 

· The Nursery

· Connecticut’s Rivers

· Pilings

· Boulders

1. Write the common and scientific names of the organisms observed.  BE SURE TO INDICATE THE NAME OF THE EXHIBIT WHERE THE ORGANISMS WERE FOUND.

2. Indicate if these organisms are common to a high energy environment or a low energy wave environment.

3. Indicate the adaptations that they organisms have to surviving in their habitat.

High Energy vs. Low Energy – Marine Organism Adaptations to Tidal Wave Energy Along the Long Island Sound








ABSTRACT


Students will study the effects of high and low energy tide waves on the structure of the shoreline and the marine organisms that occupy each particular habitat.  They will make observations of the organisms present by visiting both the Norwalk Seaport Association's Sheffield Island and The Maritime Aquarium.  They will indicate what particular adaptations are necessary to cope with their environment.
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