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Inquiry Lab • Modeling

Chapter 4
Using Mark-and-Recapture
Directions: Read the entire lab before doing the procedure and answering the questions. 

Problem  How can you estimate the size of a large population whose individuals are constantly moving?

Background
Often, when you want to find out how many of something there is, you count. But, when trying to determine how many animals there are in a population, counting individuals can prove difficult. Individual animals often move around, and animal populations can be large and spread out. Given these facts, scientists have developed different techniques to estimate the sizes of populations. In the mark-and-recapture method, scientists first capture and count a small subset of the total population. They mark the organisms in some way, such as placing a band on a bird’s leg, or making a small notch in a turtle’s shell. Scientists release the marked individuals, which mix at random among the population. Then, scientists take another sample and count how many marked organisms they have recaptured. They can use that recapture number to estimate total population size.
Materials

	• old T-shirt or 1 yd solid-colored cloth
	• black permanent marker

	• small paper cup 
	• calculator

	• bag of black-eyed peas or beans
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Materials are not safe to eat and may be a choking hazard if swallowed.
Procedure

Step 1
Spread the cloth or T-shirt flat on your desktop.
Step 2
Use a paper cup to scoop up about ½ cup of the black-eyed peas.

Step 3
Pour the peas onto your cloth. Be careful not to let any fall.
Step 4
Without looking at the desktop, grab a small handful of peas.
Step 5
Count the number of peas in your hand. 
Step 6
Record the number in the Data Table, under “First Capture.”
Step 7
    Use a marker to mark each pea in your handful.
Step 8
Pour all your peas back into the cup, including marked peas. Cover the cup with your hand and shake it to mix the peas. Repeat Steps 3–5. Count the peas in your second capture. Keep them aside while you record this number in the data table.

Step 9
Count the “recaptured peas,” or the peas in your second handful that already have marks. Record this number in the data table.

Step 10
Use the formula in the table to estimate the size of the pea “population.”

Step 11
Now pour all your peas onto the cloth and count the total. Record this number as the actual population for your first trial.

Step 12
Put all your peas aside.

Step 13
Repeat Steps 1 through 12 two more times, with new peas from the bag. Enter data in the table as you go.

Step 14
Put away all materials.
Observe and Collect Data 
1.
Fill in the table with the data you collect.

	Data Table

	Population Sample Counts

	Trial
	 First Capture
	Second Capture
	Recaptured


	Estimated Population*
	Actual Population

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	


	* Formula for Estimating Population 
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Build Math Skills

The mark-and-recapture formula assumes that the percentage of marked organisms in the second capture is equal to the percentage of marked organisms in the total population. 

EXAMPLE

If you marked 1/10, or 10%, of a population in your first capture, then 1/10 of the organisms in your second capture should already be marked.

To represent this mathematically:
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WHY IT WORKS

Suppose a population of 100 turtles lives in a pond. Ecologists capture and mark 10 of them. What fraction of the population did they mark?

(
10 turtles out of 100 = 1/10, or 10 percent

The team releases these turtles and comes back a few days later. This time, they catch 20 turtles. Assuming the population size hasn’t changed, how many of the 20 turtles in the second capture would you expect to be marked?

(
Since the ecologists marked 1/10 of the population, 1/10 of the turtles in their second capture should already be marked. 

(
Their second capture contains 20 turtles. 1/10 of 20 is 2. 
You would expect 2 turtles to already be marked.

TRY IT

2. Suppose you capture and mark 20 turtles at a pond. After releasing these turtles, you return a few days later and catch 10 turtles. Of these 10 turtles, 5 are already marked. How many turtles are in the total population?

Analyze and Conclude
3.
Use Models  In the procedure, each pea represents:
(b) The cupful of peas represents:

4.
Interpret Data  What difference, if any, did you notice between the estimated and actual totals? Is the difference large? Why or why not?
5.
Infer  The mark-and-recapture method assumes that the marked individuals will move around and mix at random. Suppose that after marking and releasing your first capture, the marked individuals clump together and do not move. If you sample the population again, how might this affect your results?
6.
Evaluate  In this lab you “captured” a handful of peas, a good-sized sample for your 1/2-cup pea “population.” How might the reliability of your estimate change if you “captured” and marked just 2 peas and then recaptured 1 pea?
7.
Apply Concepts  Think about a pine tree population in a forest. Why might ecologists need another method to estimate the size of this population rather than use the mark-and-recapture method?
8.
Extension  Suppose a population of wood turtles lives in a pond on a property where the construction of a large housing development has begun. What might an ecologist hope to learn from conducting a mark-and-recapture study of the wood turtles, over the course of 5 years?
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