
  

 

Background: 

 Although having an estimate of a population’s size is important to ecologists, it’s more difficult to make 

such an estimate if the population is mobile.  The range of an animal’s habitat is influenced by many factors 

such as: where food and other resources are found, where any possible predators could be, where natural 

barriers like rivers are found, and individual species’ behaviors. 

 Since estimating the size of a mobile population can present special challenges, a different method of 

estimation is needed.  The “mark-recapture” method is commonly used by ecologists to face those challenges.  

The mathematical formula and variables for the mark-recapture method is: 

 

 

T1 =  

 

 

T1 = total number of animals in the population 

N1 = number of animals captured and marked the first time 

T2 = total number of animals captured the second time 

N2 = number of marked animals included in the second capture 

 

Objective(s): 

 To model the estimation of a mobile population size 

 

Materials: 

 tray of white beads  

 red beads 

 plastic spoon 

 cup 

 calculator

 

Procedure: 

1. Without looking, use the spoon to randomly “capture” a portion of the white bead population.  Do this 

by making a single scooping “run” across the longest dimension of the tray. 

2. Count the number of white beads captured and record this as the N1 value (refer to the equation above). 

3. Replace the number of white beads you captured with red beads.  These red beads will represent 

organisms that were “marked” or “tagged” and returned to the population.  The replaced white beads 

should be set aside in the cup and are not used for the rest of the procedure. 

4. Thoroughly mix the red beds in with the white population.  This will simulate the newly-marked 

organisms moving around in the population. 

5. Without looking, use the spoon again to randomly recapture a portion of the bead population.  Some of 

the beads will be unmarked (white), but some will be marked (red).  If none of your recaptured beads are 

marked, return them to the large tray and try again. 

6. Plug in your values to the equation above to calculate the estimated population size, which is T1 

7. Repeat steps 4 – 6 four more times for a total of five trials.  This will produce five values for T1.  

Calculate the average value for T1.  This average is the number you will use in your analysis questions 

below. 

8. Finally, count the TOTAL number of beads (white + red) in the tray.  (Obviously, this step would not be 

practical or possible in most real-world situations.) 
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Analysis & Conclusions 

Write out the following questions on a separate sheet of paper, then answer them using complete sentences. 

1. What is the estimated bead population size (average T1 value) of the beads in the tray?  What is the 

actual population size of the beads in the tray? 

2. Calculate the percent error between your estimated bead population size and the actual bead population 

size.  Be sure to show your work. 

3. How close was your estimate when compared to the actual population size?  What factors or variables 

would influence any difference that may exist?  (*hint: look at the formula above) 

4. Compare your group’s estimate’s accuracy (estimate vs. actual) with the neighboring group.  How 

accurate were their values compared to yours?  What were their values used in the formula? 

5. How would having a large marked sample size (N1) affect the final estimate of the total population size?  

(*hint: try plugging in sample numbers into the equation to see what happens) 

6. How would having a large re-captured sample size (T2) affect the final estimate of the total population 

size?  (*hint: try plugging in sample numbers into the equation to see what happens) 

7. When scientists use the mark-recapture method to estimate the size of an animal population, the marks 

they place on the animal must be ones that do not decrease the animal’s chance of survival.  Why do you 

think this is important? 

8. Based on the results of this lab, explain whether or not it would be possible to use this estimating 

method to determine the population size of a group of animals you can only partially observe, like 

insects in an underground nest, or tuna in the Pacific ocean, for example. 

 


