The Shad Run!

	Grade Level

6 - 10

Subject Areas

Environmental Education, Science

Skills

Analysis, evaluation,

research

Duration

45 – 60 minutes

Size

25 to 30 students

Setting

In the gym or outside on a field

Vocabulary

Anadromous, migration, turbine, hydro power 

New Jersey CCCS

Science 5.12.2, 1

Science 5.6.6, 5

Social Studies 6.9.5, 3, 2

Mathematics 4.6.5, 1

Mathematics 4.1.3

Language Arts 3.2.7

Language Arts 3.1.6

Comp. Health/Phys. Ed. 2.5.4, 3, 1

OCWR 5.3, 4.2, 3.2, 2.10
	Objectives

During this activity, students will:

· learn about the challenges to fish that are   

      anadromous (who swim upstream to spawn).

*  study the migration cycle of the shad
Background

The American shad that lives in the Delaware River is the largest member of the herring family and is the most abundant of its species on the east coast of the United States.

It spends most of its life in the sea feeding on a diet of plankton, small fish, and crustaceans. The silvery scales on its back scatter the light coming from above, thereby reducing its visibility to flying predators. The average female measures approximately 22 inches and can weigh anywhere between six and 10 pounds. The male is smaller, weighing about six or seven pounds and averages 19 inches in length. 

In the spring the shad begin their migration from the areas off  North Carolina, feeding heavily on the way to build up their bulk for the strenuous journey ahead to their natal spawning grounds. They always return to where they were born in the freshwater rivers along the eastern coast because the development of the larval cannot take place in salt water. 

Their journey up the river is fraught with many challenges-- some that are natural and some that have been imposed by humans. In the case of the Delaware River, it became so polluted from untreated waste from factories being dumped directly in the water, low grade municipal treatment facilities, and nonpoint source runoff that the shad population decreased drastically. When the various sources of contamination were remedied then the shad numbers began to increase. And now the shad runs in the spring are once again celebrated with a festival.

As the fish start their journey up river, they meet the anglers with their nets and fishing poles wanting to scoop up as many of these fattened fish as possible. Overfishing was another of the contributing factors in the 1980’s decline in the number of shad in the Delaware and other rivers.

Another obstacle they meet are the dams that have been constructed to hold back the water for reservoirs. Over the years various designs of fish ladders and fish elevators have been built alongside the dams so that the shad could find their way around the dam. The turbine gates on the hydropower facilities are also lethal to the fish and had to be modified to prevent them from slipping through the barriers to be killed in the turbines.  

When the shad finally reach their destination the spawning begins. The female can produce as many as 200-250,000 eggs.  Many of these do not survive to become juveniles as these eggs provide an important food source for the many  other inhabitants of the river. Unlike the salmon who dies after reproducing, the shad does not. The mature ones return to the sea and 30-50% will again migrate back to the spawning grounds the following year. The juvenile fish stay in the river until fall and then make the journey back to the ocean for the rest of the year.   




Materials
Enough tape (if inside) or rope and stakes (if outside) to mark off an area approximately 100 x 50. Objects used as year counters such as colored cards, four or five small foot-sized open boxes for the anglers, and a long jump rope. Either chalk or string can mark the waterfall broadjump area and the fish ladder.

Procedure

Warm Up 

Do the students know about the history of the shad in the Delaware River? Has anyone seen the shad or been to the festival? Introduce them to the life cycle and spawning challenges of this local fish.

Either set up the field in advance similar to the one in the drawing or, if you have time, let the students do it. Give the students their roles to play as fish, predators, or limiting factors. You will need:  2 students to be the turbine team turning the jump rope

  3 students to be predators who have to catch the shad with both      

    


     hands




  2 students to be humans in the boats fishing, keeping one foot in 




     the cardboard box to reduce their mobility

   


  The remainder of the students are the shad

The Activity

1. The shad all begin in the ocean and the anglers are in the river.

2. Two students will turn the jumprope which represents the turbines in the hydroelectric dam. If a shad going through the turbine is touched by the rope, then he/she is counted as dead and goes to the fishladder or broadjump to monitor those obstacles. If a shad fails to complete the broadjump, it has to go back to the bottom of the ladder and try again.

3. Three students can be the fishing group each with one foot in a box to slow them down a bit.

4. As the shad move upstream to the spawning grounds they have to avoid being tagged by the predators and anglers. If they are tagged then they can go to the ladder, broadjump, or when the shad are on their return to the sea, become pollutants, or more fishing people with one foot in a box.

5. All the shad who make it through to the spawning area can swim for a minute and then begin their return journey to the ocean, again trying to avoid all threats to themselves.

6. Once they have all made it back to the sea, the exercise can continue by having them pick up a year counter card from each side of the area. This would mark the number of years that it takes for a juvenile shad to be ready to spawn. They then can begin the challenge again.

Wrap Up
What have the students observed about the migration journey? What happens to the shad population when overfishing takes place? As the population dwindles at what point will they not be able to recover numbers to survive? What could be done to improve conservation methods? How can you balance the interests of the shad and of commerce?
Assessment

Students could create a story about a shad’s migration journey and what it experiences along the way. A student could design a better aid to help the shad navigate its way around manmade obstacles in the rivers. Research could be done on ways to clean up or prevent the pollutants in rivers, making the water safer for both people and shad. A field trip could be made to the nearest waterway to test the water for the level of purity and what lives in it at that moment.

Credits

This activity was adapted from:

1. “Hooks and Ladders” in Project Wild Aquatic K-12 Curriculum & Activity Guide, Council for Environmental Education, 2000.
