Estimating Fish Populations

Objectives:

1) Estimate the population of fish using two mathematical models and compare the results of each.

2) Determine the accuracy of the estimate by comparing it to the actual population of fish in a waterway

Method:

Students will use a mark and recapture model to estimate the population of fish in a waterway.

Background:

How many fish are in that lake?  That’s a question often asked by anglers and biologists.  The most accurate way would be to count every fish, but that would require draining of the lake and by then the fish would be dead.   Since this is not practical, biologists have come up with an estimate of the population.

Estimates are used when it’s not practical to count all the individuals in a population.  Estimates are made using representative samples of the fish being studied.  The sample is typical of the entire waterway and the entire population being studied.  The data collected in each sample is entered into a formula and an estimate of the population can be made.

The most common method is the mark and recapture estimate.  Fish are marked by attaching tags or clipping the fins.  Marked fish are then returned to the stream.  A second sample is taken on the same stretch of water.  The number of marked fish is noted in addition to the total number of fish collected on each run.  Multiple samples increase accuracy.

When using this method several conditions must be met:

1) the markings can’t be lost, make the fish more vulnerable to predators, or die due to handling

2) fish are not moving in and out of the area during sampling

3) marked fish will mix randomly with the rest of the fish in the study area

4) sampling is consistent – same gear, same area, same amount of time

Procedure:

1) Each group will sample the fish in the water using the small beaker.  Scoop through the beans.  Record the time spent collecting in seconds per minute.

2) Count and mark every bean in the beaker.  Record the number marked on the data sheet.  This is the marking run.  The number marked on this run should be entered in every column on the data sheet.

3) Using the same sample collection method, repeat the sampling process five more times.  Enter the data on recaptures (R) on the data sheet for each run.

4) Use the worksheet to calculate the Peterson estimate of each run.  Also calculate the average value.

5) Use the worksheet to calculate the Schnable population estimate.

6) Count the actual number of beans in the lake.  Compare the population’s estimates by calculating the percent error for each.

