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Name______________________________     LAB #____________ 
 

DETERMINING POPULATION SIZE BY "MARK AND RECAPTURE": 
HOW MANY STUDENTS ATTEND HONEOYE MIDDLE/ HIGH SCHOOL? 

 
I.  INTRODUCTION: 
    A) BACKGROUND INFORMATION: 
 None of the many methods available for estimating the size of animal populations is foolproof 
and none can apply equally well to all populations.  This lab presents a popular method  often used to 
estimate the population size of a single species of highly mobile animals, such as insects or vertebrates.  
We will use the students in our beloved school  (MIDDLE/ HIGH SCHOOL) as our population and the 
Lincoln-Peterson method to determine population size. 
 Remember that "real ecologists" use this method for estimating unknown populations in 
the field. 
 
    B) HOW IT WORKS:  
 A number of individuals from a population of interest are captured, marked by some easily 
identifiable means, and released within a short period of time (for example, the same day).  At a later date 
(perhaps a few days or weeks), a second sample of individuals is taken from the population.  Some of the 
individuals in this second sample may be identified as being members of the first sample because they 
were previously marked.  Obviously, if the population is large, the marked individuals have become 
“diluted” within it, and only a few would be expected to appear in the second sample.  But, if the 
population is relatively small, then more previously marked animals would be in the second sample.   If 
certain assumptions about sampling and the animals' distribution are correct, then the proportion of 
marked individuals in the second sample is the same as that in the entire population, and the total 
population may be estimated. This method is only accurate if these assumptions are met: 

• the population is large 
• each member of the population has an equal chance of capture/ recapture 
• The markings do not effect the organism in any way (marked ones are no more likely to die or 

be recaptured than unmarked) 
• There are no births, deaths migrations or emigrations between the first and second sampling. 
• Marked individuals are distributed homogeneously with respect to the unmarked ones so that 

each has an equal chance of recapture. 
 
THE FOLLOWING SYMBOLS WILL BE USED: 
 N = Total number in the population to be estimated   
 M = Marked sample in Sample 1 
 R = Recaptured animals (ones with marks)  in Sample 2 
 n = Number of animals in Sample 2 
 
Equations:  
the ratio of # of marked individuals (M) to the entire population (N) equals the ratio of # of recaptured 
individuals (R) to the number in sample 2 (n) 
    
 M = R     If we solve the equation for N, we get the equation: N= Mn 
 N     n                R 
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 C) SAMPLE PROBLEM:   We capture 100 of a species of butterfly in a bog and mark their wings 
with a red marker dot. Two days later, we return and capture 120 of the same species. $0 of them have 
dots on their wings. How many individuals are there in the population?  
 
 WHAT INFORMATION DO WE HAVE?  WHAT INFORMATION DO WE SEEK? 
 

 N= __________  M=___________   R=__________  n=__________ 
  

 N=Mn   
                R  
If you substitute values into the formula you find that you can calculate the number of butterflies in the 
population.   N= ____ BUTTERFLIES 
 
II.  PROCEDURE: 
 1. A known number of students have been "marked" in our school population.  A random list 

of names has been compiled from attendance lists 6-9 and 11-12. . At this time, it is 
known only to me.  Students in grades 7-12 are equally represented. The number of males 
and females is also equal. 

   
 2. No Living Environment students are on the list - nor are they part of the total 

population.  For our purposes you are members of a different species.  The number we 
are estimating is the number of students in the school minus regents biology students. 

 
 3. At the assigned time, all of you will station yourselves in a "likely  position"  (randomly 

around the building) and "capture" any 2 students.   You will then bring them to the main 
hall to be counted and identified as marked or not.  Then, they will be set free again to go 
to their next class. 

 
 4.  Based on the numbers, we’ll then estimate the population of the school. 

     
III.  DATA & CALCULATIONS: 
  
 M=______      N=Mn 
 R=______         R 
 n=______        N=____ STUDENTS 
 
IV.  ANALYSIS and CONCLUSIONS: 
 
 1)   THE ACTUAL VALUE OF N= _________. 
 
 2)  WHAT WAS THE % OF ERROR IN OUR ESTIMATE? _________  
  actual- estimate     X     100% 
        actual 
 
 3)  Was our population estimate accurate or not?  Suggest reasons why our population 
estimate was as good or bad as it was.



Adapted from a lab written by Linda DeBrine by N. Wright 

 
4)      We made the following assumptions when we chose this particular mark recapture  

procedure: 
 

•   All individuals in the population had an equal chance of being captured. 
• There was no change in the ratio of marked to unmarked animals between the time 

of capture and recapture. In other words, no animals migrated in or were born and 
none emigrated out or died. 

• Marked individuals were distributed evenly throughout the population so that 
unmarked animals had an equal chance of capture in the second sample as did 
marked ones.  

• The marking procedure did not increase the death rate (loss from the population) 
of marked individuals nor did it make them more likely to be recaptured. 

 
Did we meet all of these assumptions? Explain for each assumption. Use complete 
sentences. 
 
 
     

 
  
 
 
 
 
 
 
 
 
 
 
 5) Suggest 2 ways to change the sampling technique we used to improve it. 
 
 

 6)  In our sample problem, we described using butterflies in a bog. Suggest some problems that 
might have occurred that could alter the accuracy of our number estimates. 
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 7) The table below   lists capture and marking methods used by wildlife biologists.  Some of 

these capture and marking methods might effect the accuracy of your results using the 
Lincoln-Peterson method.  Based on the assumptions of this technique, pick two different 
types animals and describe the errors the capture or marking methods might cause. Use 
complete sentences. 

 
Type of animal  capture method Marking method 

mammals live traps, snares, 
tranquilizing guns 

neck collars, toe clipping, radio 
transmitters, horn painting, radio 
transmitters 

Birds mist nets, cannon nets, baited 
boxes 

leg bands, feather clipping & 
painting, wing or nasal tags 
 

Reptiles/amphibians baited boxes toe and nail clipping, scale 
painting(in reptiles), radio 
transmitters 

Fish seine nets, monitoring ladder 
dams, electroshocking 

radio transmitters, fin clipping, 
dorsal tags 
 

 
Animal A(type):        Method and errors caused: 
 
 
 
 
 
 
Animal B(type):      Method and errors caused:  
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8) Solve the following problem: 
 
A scientist captures 120 field mice and marks their ears with an ear tag then releases them back into the 
field.  The next day, he returns and captures 200 mice. Of these, 75 were marked.  What is the total 
population?  Show your work 
 
 
 
 
 
 
 
 
 
If the actual population is 335, what is the percent error in the experiment? 
 

                                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


