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	Salmon Run


Salmon Energy Activity
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	In order to conserve energy when traveling from the ocean to their spawning sites in freshwater rivers or lakes, salmon do not eat.  Instead, they use all their limited amount of energy to swim upstream and lay eggs.  

Salmon lay up to 12,000 eggs in the place they were born.
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	Because many of the rivers through which salmon travel are dammed, salmon must also use energy to swim up fish ladders or around the dams.

The energy that animals use to perform activities is measured in calories.  Animals get calories by eating food.  However, if an animal does not eat, then the animal must use calories that are stored in its body.


Problem:  In this activity, imagine two fish that are about to leave the ocean and return to the freshwater stream in which they hatched.  The first fish is lucky – there are no dams blocking her way.  The second fish is not so lucky – there are three dams along her path.  Will both fish have enough energy to make it back home to lay their eggs?  Let’s find out!

Energy:  All animals use energy to move.  Think about how tiring it is to swim in a swimming pool.  Now… imagine having to swim uphill!  That is what salmon have to do!  We measure the amount of energy it takes to move in units called calories.  The fish who use fewer calories on their trip are lucky because they will keep their strength, and be able to lay many more eggs than fish who use up all their energy.  

Energy Needed:  For this activity, we have made up some estimates.  Suppose that each fish begins the journey with a reserve of 75,000 calories.  

Let’s assume:  To swim 1 mile requires 50 calories.  

Question:  How many calories would it take to swim 10 miles?  100 miles?  1000 miles?  Please show your work and be ready to explain your answers.  

Let’s assume:  To produce a single egg, it takes 5 calories.  

Question:  How many calories would it take to produce 100 eggs?  1000 eggs?  5000 eggs?  Please show your work and be ready to explain your answers.

Let’s assume:  To climb up a fish ladder takes 250 calories.

Question:  How many calories to climb two ladders?  Three ladders?   Ten ladders?  Please show your work and be ready to explain your answers.

Making Calculations

Fish A:  Fish A must swim 1000 miles to spawn at the place of its birth (with no dams to cross).  How many calories does Fish A use to get to its spawning site? How many calories are left over for Fish A to use to make eggs?  How many eggs could Fish A make? (You may use the table below to record your answers.)

Show your work:

Fish A (no dam)

	Energy to Start
	75,000 calories

	Energy to swim 1000 miles
	  ______ calories

	Energy Left Over To Produce Eggs
	    ______ calories

	Number of Eggs Produced
	                  ______ eggs


Fish B:  Fish B must also swim 1000 miles to spawn, but there are three dams along the way.  Each dam has 10 fish ladders.  How many total fish ladders does Fish B have to climb to get past all three dams?  _______

If it takes 250 calories to jump each fish ladder, how many calories does it take to go up all the fish ladders for the three dams? How many calories are left to travel upstream? (Fill in answers in table below.)

Show your work:

Suppose fish B swims 1000 miles to spawn.  How many calories were used to swim this distance?  How many calories are left to make eggs? How many eggs could Fish B make? (Fill in answers in table below)

Show your work:

Fish B (with dams)

	Energy to Start
	75,000 calories

	Energy to Jump Fish Ladders
	_____ calories

	Energy Left to Travel Upstream
	_____ calories

	Energy Needed to Swim 1000 miles
	_____ calories

	Energy Left to Produce Eggs
	_____ calories

	Number of Eggs Produced
	                  _____ eggs


Summary Questions:

1.  Which fish used the most energy to get up the river (before laying the eggs)?  How much more energy did this fish use than the other fish?

2. Which fish would be able to produce more eggs?  How many more eggs?

3. Why would it be important for scientists to study problems like this one?  What might this experiment suggest to us about the lives of salmon, and the impact of humans on their survival?

Did you know?

Did you know that when salmon die after they spawn, they provide nutrients to plants and animals in the rivers?  If salmon are not able to get to their spawn site, then the nutrients are deposited closer to the ocean and the inland sites don’t get the nutrients they need.  

Look again at the satellite image of the salmon runs that you labeled yesterday.  Almost all of the nutrients in the body of a salmon come from feeding in the ocean for several years.  Pick a place on the map where you think a salmon might want to lay its eggs.  Make an estimate for the number of miles those nutrients were carried by the salmon from the ocean to the spawning site.    

