CALCULATING POPULATION SIZE THROUGH A MARK AND RECAPTURE EXPERIMENT
The Lincoln Peterson Index 

Introduction

An important part of environmental biology is determining the size of populations.

However, animal populations are often too large and/or scattered to count directly. Therefore, scientists try to capture some of the animals, let them go, then recapture animals of the same species after the marked ones have mixed in with the general population. Obviously, when scientists try to catch animals the second time, they may get many which were NOT marked the first time. This is important because it allows them to make a good guess at how many animals in that species are really out there. Knowledge of a species' population size, then, is important for conservation scientists to make necessary decisions. Why?

Objectives

In this laboratory activity students will be able to:

· estimate the number of individuals in each of two populations by mark and recapture.

· use class data from the "mark and recapture" activity to compare the success of two closely related species in a community.
Scenario

Imagine a wetland swamp that contains many shallow pools of fish surrounded by mucky land. A developer wants to build on this site, and as a biologist you want to know which pool contains the most fish to minimize the environmental impact.   Look at your “pond” and predict the fish population.  Then do the same with the wetland as whole. 
YOUR HYPOTHESIS:___________________________________________________
________________________________________________________________________________________________________________________________________________
Materials for each pair, you will need

1 tub of dried beans

1 flat tray

1 black permanent marker or white-out

Procedure

1. As a group, decide on your sampling device (a butterfly net, a rodent trap, your bare hand, etc). Decide in advance if you will count broken beans as “alive” or “dead” and whether you will consider them in your population count.

2. Using their sampling device, one person will randomly remove a sample of their total population.  The other students will help mark these organisms with the markers provided.   Marking on both sides of the bean will make counting easier. Record the number of beans (n) here: ___________

3. Return your organisms to their natural habitat and allow them to redistribute (mix them up).  Be careful so that there is no emigration (some escape) or births (some break).  

4. One person will now again take a random sample similar to the first trial.  This time, the students in the group will count the total number of organisms collected and record (M) here : _______ and the marked individuals (R) here: ________
5. Calculate the Lincoln Peterson Index using the formula below.  Record your estimated population (N) here: ____________

6. Calculate your standard error using the formula below and indicate the actual range for the population size  (SE): _____________    

Population size could range from _____________ to _________________

7. As a class, create a table that will compare the numbers of fish in the ecosystem.
Calculations

*Use the MARK AND RECAPTURE equation discussed in the prelab to determine the

number of individuals in the population according to YOUR DATA. Show your work!


N = M n



         R
     Population total = (total # recaptured individuals) x (total # of marked individuals)





# of marked individuals (recaptured)
*In estimating the size of a population, there is always going to be a level of uncertainty due to examining the samples rather than the population as a whole, which in most cases is impossible.  To measure this level of uncertainty, we do a calculation called the standard error.  It is calculated by using your sample numbers in the equation below:

SE =     M2 (n + 1)(n – R)


   (R+ 1)2(R + 2 )

Questions:

1. How close was your prediction to the estimated size?

2. How do you think a larger sample size (bigger handful) would have affected the calculated values?  Would it be “better” or “worse”?

3. What factors might influence the success of your statistical test in the “real world”?
N = # of individuals (estimated)


M = total number of recaptured individuals 


n = total # of marked individuals


R = total # of marked and recaptured individuals








