Monmouth County Friends of Clearwater

Traveling Environmental Festival

A. The Food Chain Overview

1.0. Goals:  


1.1 To encourage an appreciation of the interrelationship of man and his environment


1.2 To provide an understanding that each link in the cyclic food chain is susceptible to pollution and that each subsequent life form link in the chain inherits the effects of that pollution


1.3 To make the lesson more relevant by using the local Raritan River/Bay estuary system


1.4 To provide a pleasurable hands-on, interactive experience to bolster participation and understanding of the micro- and macrocosmic worlds of the food chain that support all life

2.0 Target Audience:  Second to Sixth Grades

3.0 Class Size:  Up to 24 Students divided into 3 groups:  A, B, and C

4.0 Time Frame:  Approximately 2 hours

5.0 Overall Procedure:


5.1 Groups A, B, and C will gather for initial orientation


5.2 Groups A, B, and C will move to Stations 1, 2, and 3 respectively


5.3 At end of each of the Stations 1-3 15 minute periods, each group will rotate clockwise to the next of Stations 1-3 until all three stations have been attended.


5.4 The 3 Groups will reassemble "en mass" at Station 4


5.5 The whole class will attend the summation

6.0 Materials:


- Partitions


- Rainbow Race on trailer


- See individual stations for details

B. Food Chain Lesson Plan

0.0  Orientation Session:

0.1 Objective:

· To understand the importance of water for survival

· To understand the many types of pollution, especially water pollution

· To introduce the concept of food chain/web

· To introduce the concept of the estuary ecosystem

· - To identify the local estuary ecosystem, especially the target Raritan River         system

0.2 Time Frame:  15 Minutes

0.3 Procedures:

· Entire class is assembled 

· Q&A to elicit key concepts

· Establish concept of food chain/web


· Class is divided into three groups and sent to stations 1 and 2

0.4 Anticipatory Set:

· What is water?  Why is it so important?

· What is pollution?

· How does it affect life forms?

0.5 Materials:

· Samples of water pollutants

· Chart with food chain/food net

· Chart of estuary system life

· Maps of Monmouth County and environs with defined drainage/estuary              systems

0.6 Closure:

0.7 Reinforcement:

1.0. Station 1:  Plankton--The Bottom Link in the Food Chain

1.1 Objective:  


- To identify plankton as the lowest link in the food chain


- To examine the effects of pollution on plankton

1.2 Time Frame:  15 Minutes

1.3 Procedures:

· [Preparatory:

· Gather plankton into bucket using plankton net

· Transfer contents of bucket into developing tray containers]

· Examine container of water for flotsam that is plankton

· Take sample of water using eyedropper

· Place water on slide and examine initially with magnifying glass

· Discuss difference between Phytoplankton and Zooplankton

· Project sample on slide to screen and comparing to plankton chart

· Discuss findings

1.4 Anticipatory Set:   

· Is that a living creature in the water?...

· Does the plankton sample look like the one on the plankton chart?

· What if plankton were affected by pollution?

· What is photosynthesis?

1.5 Materials:

· [Plankton net]

· [5 gallon bucket with top]

· Plankton chart

· 6 developing trays

· 6 eyedroppers

· 6 magnifying glasses/lenses

· 6 dimpled slides

· 1 Microscope projector

· projector screen & booth

· Chart with food chain/food net [Highlight plankton]

1.6 Closure:

1.7 Reinforcement:

2.0. Station 2:  Life in the Water

2.1 Objective:

· To instill that fish and other life in the water have specific adaptations to their environment

· To understand that much can be learned about where a fish (and others) feed by close observation

· To understand that pollution that is ingested or otherwise infused into the           specimen will not only affect that specimen but all specimens that are higher in the food chain.  The effect is cumulative.

2.2 Time Frame:  15 Minutes

2.3 Procedures:

· [Preparatory:

· Gather fish and plant specimens using seine, hip waders, and bucket

· Place fish and plants in aquarium]

· Group gathers around aquarium and are encouraged to identify specimens by using fish charts and books

· Leader selects appropriate specimen and removes it from aquarium and places it in a tray/pan of water

· Students are encouraged to touch fish [gingerly]

· Students identify the parts of the fish using Xeroxed anatomy page 

· Discussion of how pollution may affect the fish and other life forms in the water

2.4 Anticipatory Set:

· Do fish breath air?

· Do they need clean water?

· What makes water clean/dirty?

· What would happen if there was no more plankton [lower forms] for the fish to eat?

2.5 Materials:

· [1 5 gallon bucket with top]

· [2 pairs hip waders]

· ]1 medium seining net]

· 1 20 gallon aquarium and filter

· 2 large development trays

· 2 medium tank nets

· 1 [waterproof] book or charts of fish species & anatomy drawings 

· Chart with food chain/food net

2.6 Closure:

2.7 Reinforcement:

3.0. Station 3:  Water Testing:  Water, Water Everywhere.  But is it safe to drink?

3.1 Objective:

· To identify the forms of water pollution, especially the forms that are local to       our estuary ecosystem:  chemical, waste, acid rain, etc.

· To establish that not all forms of water pollution is apparent to the senses

· To understand the natural chemical balances of an estuary, esp. salt front

· To identify the debilitating effects of the different forms of pollution

· To introduce the testing methods 

3.2 Time Frame:  15 Minutes

3.3 Procedures:

· Group sits in front of leader

· Places two buckets of water--one salt water the other fresh water gather from    local environment

· Q&A discussion to determine what is water pollution, what forms, etc.

· Perform water tests using test kit

3.4 Anticipatory Set:  [Bob Killian input]

· Look at water in buckets:  Is it clean?  Does it smell?  Is it discolored? etc.

· How does acid get into the water?

· How do fish and water plants breath?

· Is  there enough oxygen for the specimens to live? 

3.5 Materials:

· Chart with food chain/food net

· Water testing kit including dissolved oxygen content, acidity, and pH tests

· 2 5 gallon buckets with top with both salt and fresh water

· Container of drinking water

· Test tubes

· Eye Droppers

3.6 Closure:

3.7 Reinforcement:

4.0. Station 4:  The Drama of Life

4.1 Objective:

· To reinforce the concept of the food chain through play/participation

· To encourage interaction and understanding of the students' role in the food chain

4.2 Time Frame:  20-30 Minutes

4.3 Procedures:

· Gather all groups together

· Play one of the following:

· Food gathering game  (Predators and Prey):

· Dress students in costumes depicting some level in the food chain

· Distribute candy/tokens

· Play game whereby the higher life forms eventually gather/inherit much/all of both the energy benefits and/or pollution legacy

· Food chain demonstration:

· Dress students

· Tie rope/string into big loop

· Demonstrate that food chain remains strong when unbroken [have kids    equidistant around circle and have them pull rope tight and all remain      upright]

· Cut the rope/string to demo damage caused by Pollution [represented      by the scissors] which can break the chain and let down [literally] the        ecosystem/environment

4.4 Anticipatory Set: 

1. Food gathering (Predators and Prey)

· What if the candy was bad?  Tummy ache/sickness?

· Would the creature higher in the food chain who ate the creature with the tummy ache/sickness be affected?

· Who has the most candy/tokens at the end of the game?  Does he         inherit all the sickness of the things he ate?

2. Food chain demonstration

· What happens if a link is missing in the chain?

· How can that happen?

4.5 Materials:

· Chart with food chain/food net

· Costumes (fish hats, crab claws mittens, lobster tails, etc.) depending on which     game is played

· candy or tokens representing food that is consumed

· String or rope to depict unbroken-ness of food chain

· Scissors

4.6 Closure:

4.7 Reinforcement:

5.0. Station 5:  Non-Point Source Pollution and the Watershed 
5.1 Objective

· To introduce the concept of Non-Point Source Pollution

· To identify and relate the SEE lessons are related to NPS Pollution

· To demonstrate that all NPS eventually ends up downstream

· To identify it is a personal and community duty and commitment to stop NPS

5.2 Time Frame:  25 Minutes

5.3 Procedures:

· [Preparatory:

· Set up Enviroscapes NPS Coastal model kit]

· Group gathers around Enviroscape model and are asked to identify features on the model to those landscape features in their community—residential, business, industrial, farm, construction sites, waterways, beaches, recreational facilities, etc.

· Identify lessons learned from earlier SEE activities

· Relate pollution types from earlier to representations from the kit

· Simulate rainstorm and storm water runoff to show how the pollutants flow into our esturary

· Discussion of how pollution may affect the fish and other life forms in the water

· Discuss what we can do to stop NPS Pollution

5.4 Anticipatory Set: 

· What kinds of pollution did you discover in the SEE activities?

· Name the different sources for that pollution

· How does pollution get in the water?
· Where does it all go?

5.5 Materials:

· Samples of water pollutants
· Run-off model and NPS pollution
· Chart of estuary system life
5.6 Closure:  Sing song such as "Blue Crab Blues", "Habitat", or "Hugh the Manatee"

5.7 Reinforcement 

6.0. Station 5:  Summation--A Song in their Hearts

6.1 Objective:


- To summarize the lessons learned in each of the preceding stations


- To encourage and energize students to:



- be aware of their actions and not pollute



- encourage others not to pollute



- spread the word

6.2 Time Frame:  20 Minutes

6.3 Procedures:


- Gather students and perform sing-a-long


- Q&A on what they have learned


- Encourage/Energize

6.4 Anticipatory Set:  [Bob Killian input]


- What is the food chain?


- Can you give examples of links in the food chain?


- What is an  estuary?

6.5 Materials:


- Chart with food chain/food net


- Musical Instruments


- Highlight materials from the other stations

6.6 Closure:

6.7 Reinforcement:

