Population Ecology Lab

Determining the Number of Fish in a Pond


Background
Biologists often have to determine the total number of organisms in a large area. If the organisms in the population being studied do not move around, a quadrant census technique can successfully provide an estimate of population size. Another technique must be used with populations such as the fish in a lake. This technique is called the “mark & recapture” method.

Overview

This is an exercise to demonstrate how populations of wildlife can be estimated using the capture - mark – release - recapture method, also known as the Lincoln-Peterson Method or the Lincoln-Peterson Index.  We can then use the Lincoln-Petersen Index to calculate population size:

N = (M*C) / R,

where N = estimated total population size, M = the number of individuals caught and marked in the initial catch, C = the total number of individuals caught in the second catch, and R = the number of marked individuals caught in the second catch

The Lincoln-Peterson Method provides a way to measure population sizes of individual animal species. In theory, mark / recapture techniques involve sampling a population of animals and then marking all of the individuals captured in a recognizable way. The marked animals are then released back into the population and left to mingle for a suitable period of time. Once they have become thoroughly mixed into the population again, the population is re-sampled.
The assumption is then made that the proportion of marked animals in the second sample is the same as the proportion of marked animals to non-marked within the entire population. Enough time must be allowed to elapse for complete mixing to have occurred. 
Purpose

Estimate population size using the mark & recapture technique
Materials (per group)

· White Navy or Great Northern Bean

· Brown Speckled Pinto Beans

· Container for Sample
· Scoop

· (2) Cups to hold extra beans

Procedures

1. Obtain a population of fish in a pond (navy beans in a container.)

2. Make sure your population of fish is well mixed.
3. Unmarked fish are represented by white navy or great northern beans.

4. Marked fish are represented by brown or speckled pinto beans that are approximately the same size and weight of the unmarked beans.
5. Notice that a 0 is present in Column A of Sample 1 to indicate that there are no marked fish present in the population before you start your study.

6. Remove a sample of fish from your pond with the scoop/cup provided. Make sure the scoop/cup is filled to the top or mark with fish. 
7. Record the total number of fish in your sample in column B.
8. Record the number of fish in your sample already marked in column C.  This is the number of pinto beans in the sample.  This will be 0 for the first sample.

9. Remove unmarked fish from the sample and replace them with marked fish. Record this number of newly marked fish in column D.
10. Return the all the previously and newly marked fish to the rest of the population in the pond and allow to mix.

11. In Column A of the next row, record the total number of marked fish that are now present in your population. This number should be sum of the “A” and “D” values number from the previous row.
12. Mix your population of fish and withdraw another medicine measuring cup full. 

a. Record the total number of fish in this sample (both marked and unmarked) in Column B

b. Also record how many marked fish you have “recaptured” in Column C, and how many fish were captured for the first time in Column D.

13. Mark each unmarked fish in this sample using the same procedure from step 9 above. Return all the marked fish to the population.

14. In Column A record the total number of marked fish that are now present in your population (the sum of all the fish you have marked so far).
15. Repeat this procedure for a total of 12 times. Fill in the data table below.

16. For the last 4 samples use the following equation to calculate the total population size.

total population size (N)
=
total marked fish in population (M) x  total fish in sample (C)







marked fish in sample (R)
Remember that the total number of marked fish in the population will increase each time you take a sample and return more marked fish to the population.
	Sample
	Column A

# of marked fish in starting population

(M)
	Column B

# of fish in sample
(C)
	Column C 

# marked fish in sample
(R)
	Column D

# fish we mark and return to population
	Column E

Population Estimate
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Analysis Questions

1. What was you’re    
a) maximum estimate__________________

b) minimum estimate__________________

c) mean estimate___________________

d) actual total___________________ 
e) Percent Deviation from mean___________________

2. Was this a good way to estimate a population? Explain.

3. If you were actually catching animals, could trap location possibly affect recapture results? How?

4. Could trap appearance possibly affect capture/recapture results?  How?

5. Could marking an animal possibly affect capture/recapture results in an animal population? Explain.

6. Could migration or other behavioral factors possibly affect capture/recapture results? Explain. 

