Population Estimation Lab
Background
The ability of scientists to accurately estimate the total population of an organism is fundamental to any ecological study.  Species and resource management is closely tied to population size counts performed in the field.  Because counting every individual in a population can be impractical and very difficult, field biologists have developed a variety of techniques and mathematical formulas for estimating populations.  Several of these methods require counting a portion of the population while others involve successive captures of individuals.

Part 1: Mark and Recapture
In this procedure, biologists use traps to capture the animals alive and mark them in some way.  The animals are returned to the ecosystem unharmed.  Over time biologists will return and reset traps.  The animals from the population will continue to be trapped and counted.  Data is taken on how many are captured with tags, and untagged individuals are tagged and released.  
A simple formula for estimating a population using the mark-recapture technique is:

Population Estimate = (Total number captured) x (Number marked)




(Total number captured with Mark

Procedure –  Part 1
1. You will receive a sample that represents your population (beans, pennies, chips, beads etc).
2. Capture 10 “animals” by removing them randomly from the bag.

3. Place a mark on them using tape and Return the 10 marked animals to the container.

4. With your eyes closed, randomly grab a small handful of the population.  This is the recapture step.  Record the number of individuals recaptured in total and the number that have a mark on them. 

5. Return the individuals to the container, mix, and repeat.  Do 10 total recaptures.  

6. Enter the totals on the data table. Then calculate the population estimate using the formula above. 

7. After you complete the calculations move on to Part 2.

Part 2: Random Sampling (Quadrat Study)
The mark and recapture method may not always be an appropriate means to estimate a population size.  Sometimes it may work better to simply examine a relatively small area in which the population exists and applying the findings to the entire area. Counting the individuals in certain squares of a grid and comparing those numbers to the entire area can estimate the population.  A plant ecologist may use one of the quadrant methods to estimate the population of a particular species of tree in a forest.  During this section of the lab, your group will be using the random sampling quadrat method to estimate a population. 

Procedure-  Part 2
1. Dump the sample (beans, pennies, chips, beads etc) onto the empty grid and randomly spread them out.  They do not need to be spread evenly; just be sure the beans are not stacked.  Do not move or touch beans until the completion of this method of estimation.
2. Tear a sheet of paper into 20 evenly sized smaller pieces.  Number 10 slips 1-10 and put them in a pile face down.  Label the remaining 10 slips A-J and put them in a second pile face down.

3. The grid represents a region 10 m by 10 m. Each grid is 1 m by 1m.  Each bean represents one organism in the population.

4. Randomly select one letter and one number slip from the piles.  Write down the letter number combination in your data table and find the segment of the grid that matches.  Count the number of individuals in that grid segment and record in the data table.  Replace the number-letter slips in the piles and randomly choose again. 

5. Repeat and fill out data table so you have 10 data points.

6. Complete the calculations and analysis questions.
7. After you complete the calculations move on Part 3.

Part 3: Direct Observation
1. Once both methods of population estimation are complete, hand count ALL the beans in your population and record this number in BOTH data tables.  

2. Calculate the percent error between the estimate and the actual number, use the following formula for each method.
(Actual number - the estimated population size / by the actual number) x 100

3. Answer any remaining analysis questions. 
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Name(s):      

Period:      

Date:      
Part 1 - Mark and Recapture Method: 
	Trial Number
	Number Captured
	Number Recaptured with Mark

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	Total (add 1 through 10)
	
	

	Population Estimated (Use formula)
	

	Actual Population (Counted):
	

	Percent Error:
	


1. Compare the population estimated in this method with the actual population.  Was it over/under estimated?       
2. What could be done to get more accurate results? How would it be possible to decrease the percent error using this technique?      
3. In what situations would this method of population sampling work best?  Justify your answer.       
Part 2 – Random Sampling: Quadrant Method:
	Grid Segment (Letter/Number)
	Number of Individuals

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	Total Number of Individuals: 

	Average per grid (divide by 10): 

	Total number of Individuals in Population (multiply average by 100): 

	Actual Population (Counted):

	Percent Error:


4. Compare the population estimated in this method with the actual population.  Was it over/under estimated?       
5. What could be done to get more accurate results? How would it be possible to decrease the percent error using this technique?      
6. Why was the paper slips (letter/number) used to select the grid segments?      
7. In what situations would this method of population sampling work best?  Justify your answer.      
Analysis Questions:
8. Which method was more accurate?  Why?      
9. Population sampling is usually more effective when the population has an even dispersion pattern.  Imagine a scientist studying a type of plant that has a clumped dispersion pattern.  Most of these plants are clumped in areas that have dry sandy soil.  The ecologist picks a grid sample in an area that has wet, mossy soil.  Will this ecologist overestimate or underestimate the population?  Explain.

     
10. Why might it be useful to know the population of a species?  Name and describe at least two applications for estimating a population.       
