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Mark-Recapture Lab
Estimating Animal Populations Activity

INTRODUCTION


Ecologists often spend time out in the field studying the various biotic and abiotic components that make up the ecosystems that they are interested in researching. One important element of an ecosystem that scientists may be interested in is animal populations.  They may want to know how many individuals of a particular species reside in a specific habitat.


Unfortunately there is no easy way to count all the members of an animal population in an ecosystem.  Animals move from place to place; they hide, they hibernate, and they camouflage themselves. In other words, conducting a census, which is the counting of every single individual in a population, is simply impractical, if not impossible.  Instead, researchers have developed a more efficient method.


This method is called the capture-mark-recapture technique and is used to make a meaningful estimate of an area’s animal population.  With the capture-mark-recapture method, instead of trying to count every animal in an ecosystem, you randomly capture a sample group of the population, mark it, release it, and then do a series of recaptures that will allow you to estimate the entire population under study.         


Scientists must capture animals carefully in an effort to avoid injury and trauma. A wide variety of techniques are used to mark animals that have been captured.  Birds will have small bands put around their legs, fish will have one of their small fins clipped, mice and rats will have their tails painted, tortoises will have their shells tagged, and larger mammals may have collars attached.


Once a sample group has been tagged, they are then released back into the ecosystem from where they were captured.  Scientists then wait for a period of time, which could range from a few days to several weeks, at the end of which they capture a second group of the same species. The second group will contain some animals that were captured the first time and some that were not.  


The ratio between the marked and unmarked animals is the key to estimating the species population for the entire ecosystem.  For example, as mentioned above, let’s say on your second capture you get a total of 60 animals.  After checking carefully, you discover that a quarter or 15 of the 60 are marked and had therefore been captured the first time.  This recapture should be a random representation of the entire population. Going back to our example, this would mean that the 15 marked individuals in the recapture indicate to us that the first group captured represents 25% of the total population. 

OBJECTIVE

The purpose of this activity is for you to participate in a simulation that demonstrates the capture-mark-recapture method of population assessment used by ecologists in the field.  Furthermore, you should discover the differences that exist between using a scientifically based formula for determining ecosystem populations verses a non-scientific visual estimation.  In addition, you will learn how to calculate the percent error between the actual population and their scientific and non-scientific estimates.
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MATERIALS

· One-half cup of white beans
· One-half cup of red beans
PROCEDURE
1. Take a close look at the red beans in the cup and do a visual estimate of how many beans you think are in the cup.  You and your partner should do separate estimates.  Write your visual estimate below. This estimate will be compared to your scientific estimate and to the actual count.

2. Now dig your hand into your cup of beans and “capture” a medium-sized handful of “animals” (beans). Carefully count each bean.  Record this information on your data sheet.  Replace your captured beans with the same number of white beans– these now become your marked animals.

3. Put this marked group back into the cup and mix up the beans. It is important that the beans or beads get thoroughly mixed up. Put the rest of the white beans, and the captured red beans off to the side.
4. Now it is time to do a series of recaptures.  Dig your hand back into the cup to grab a handful of beans.  First, count the total number of beans in your recapture and then make a count of all the ones out of that recapture that were marked (white) from your first capture.  Record both of these pieces of data onto your data sheet.  Then put all of these beans or beads back into the cup.  Repeat this procedure nine more times recording all your data onto your data sheet.

5. Once you are done with ten recaptures, find the averages for each recapture. Put these two averages along with the number in the first sample count into the formula on the data sheet.  Calculate the scientific estimate of the population of beans in the cup.

6. Now dump the beans out of the cup and count each and every bean to determine the actual count.

7. Calculate the percent error using your scientific estimate and the actual count. An error rate of less than five percent would indicate that your scientific estimate is a reliable indicator of the actual total population.  An error rate of more than ten percent is an indication that your scientific estimate is flawed.
DATA ANALYSIS
1. Visual estimate _____________
2. White Beans (1st capture) __________
	Recapture Sample Number
	Number of Recaptured Beans
	Number of Recaptured Beans Marked

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	Recapture Sample Number
	Number of Recaptured Beans
	Number of Recaptured Beans Marked

	SUM
	
	

	AVERAGE
	
	


3. Calculate your scientific estimate using the following formula: _____________
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Example:
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===== NOW COUNT ALL OF THE BEANS IN YOUR CUP =====
4. The actual number of beans in the cup. ________________
5. Determine the percent error of your scientific estimate using the following formula: ______________
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6. Determine the percent error of your visual estimate using the following formula: _____________
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QUESTIONS
1. Which is more accurate, your visual estimate or your scientific estimate?  Why do you think this is so?
2. Identify two reasons why ecologists would want to use a scientific technique of determining ecosystem populations as opposed to doing an actual count of all the animals in an area.
3. What are some of the behaviors and characteristics of animals that make it difficult for scientists to get an accurate count of their populations in the wild?
4. How does the time interval between the first capture and the subsequent recaptures affect the reliability of the capture-mark-recapture method?  What are the advantages and disadvantages of increasing or decreasing that time interval?
5. In the field, how can the time of the year affect the results of a population study?
6. In using the capture-mark-recapture method, why would it be important for scientists to be familiar with the territorial range and migratory behavior of the species being studied?

7. In the United States, the Federal government requires that human populations be determined through the use of a census in which every person is supposed to be counted instead of using an estimating technique such as capture-mark-recapture.  What would the advantages and disadvantages be for using some sort of sampling technique to ascertain human populations instead of attempting to count every individual?

PAGE  
4

