Lab Title: Kelp Forest Quadrat Sampling to Estimate Density and Abundance
NAME:________________________________

Skills:
to practice calculating population density and abundance
to practice using quadrats to sample a population
to practice calculating means and standard deviations

Purpose:  We are interested in how habitat types relate to populations of sea stars and sea urchins. We have sampled three different areas within a kelp forest.

Materials:
3 mini quadrats		3 Habitat print outs 	Ruler	calculator	Species key

**Grey boxes should be completed first. Do all grey boxes (from all pages) first. Then go back and do the calculations.

Procedure:
1. Calculate the area of each habitat and the mini-quadrat.
a.  Be sure to correct for the scale on the print out.
	Habitat
	Length (inches)
	Width (inches)
	Area = length x width (inches2)
	Area (m2)

	1

	
	
	
	

	2

	
	
	
	

	3

	
	
	
	

	Mini Quadrat
	
	
	
	



Questions prior to start of lab:
1. Describe the various habitats.
	Habitat
	Description

	1

	

	2

	

	3

	



2. Which habitat do you expect to have the highest density of sea urchins (species 1)? Why?


3. Which habitat do you expect to have the highest density of sea stars (species 2)? Why?


[bookmark: _GoBack]
4. What factors do you suspect are causing the differences in density? Why?


Choose one of the three habitat sheets.  Record the habitat you selected:_______________

Place the three quadrats randomly within this habitat.  Note that the entire quadrat must be within the habitat sheet.  Count the number of species 1 and species 2 appearing in each quadrat and fill out Data Table 2.  If more than 50% of the organism appears in the quadrat, count it.

Calculate the mean number of species 1 found in the three quadrats.  Calculate the mean number of species 2.  Calculate the standard deviation for species 1. Calculate the standard deviation for species 2.

	Counts--Observed Data                                                                            Habitat: _________________________

	
	Quadrat 1
	Quadrat 2
	Quadrat 3
	Mean
	Standard Deviation

	Species 1
Sea Urchin
	
	
	
	
	

	Species 2
Sea Star
	
	
	
	
	

	
Complete the density and abundance calculations.  You will use your area calculations from Data Table 1.


	Density Calculations
                            Area of quadrat interior:_________________

	
	Quadrat 1
	Quadrat 2
	Quadrat 3
	Mean Density
	Standard Deviation

	Species 1
Sea Urchin
	
	
	
	
	

	Species 2
Sea Star
	
	
	
	
	

	

	Abundance Calculations.  We can use the density in the quadrat to find the overall abundance.
          Total Area of Habitat:___________________

	
	Based on Quadrat 1
	Based on Quadrat 2
	Based on Quadrat 3
	Mean Abundance
	Standard Deviation

	Species 1
Sea Urchin
	
	
	
	
	

	Species 2
Sea Star
	
	
	
	
	



Mean			 
Standard Deviation	


Place one quadrat in each of the three habitats (note: the entire quadrat must be within the habitat sheet).
Count the number of each species per quadrat and complete Data Table 3.
Calculate the mean number of each species found in the quadrats.  Calculate the average (mean) and standard deviation for each species.

Data Table 3.  Looking at species densities by habitat. 
	Counts--Observed Data

	
	Habitat 1
	Habitat 2
	Habitat 3
	Mean (Average)
	Standard Deviation

	Species 1
Sea Urchin
	
	
	
	
	

	Species 2
Sea Star
	
	
	
	
	

	


	Density Calculations
                        Area of quadrat interior:_________________

	
	Habitat 1
	Habitat 2
	Habitat 3
	Mean Density
	Standard Deviation

	Species 1
Sea Urchin
	
	
	
	
	

	Species 2
Sea Star
	
	
	
	
	

	


	Abundance Calculations.  We can use the density in the quadrat to find the overall abundance.


	
	Habitat 1
Area:________
	Habitat 2
Area:________
	Habitat 3
Area:________
	Mean Abundance
	Standard Deviation

	Species 1
Sea Urchin
	
	
	
	
	

	Species 2
Sea Star
	
	
	
	
	




Mean			 

Standard Deviation	


Wrap Up Questions:

1. Why would we want more than one quadrat for habitat type to get the estimates of abundance?  How does the mean differ from the individual counts?  What do you think would happen to the calculated mean if you took even more quadrats?



2. Why is quadrat sampling useful?  Why is it preferable to a census (when one counts all the organisms)?



3. Would quadrat sampling have worked for sea urchins and sea stars in reality? If not, why?



4. Describe a method of sampling that would work better for these species.






5. Was there a difference in abundance of sea urchins between the habitat types?



6. What do you think caused this difference in abundance by habitat type for sea urchins?



7. Was there a difference in abundance of sea stars between the habitat types?



8. What do you think caused this difference in abundance by habitat type for sea stars?




9. What difference between sea urchins and sea stars do you think led to any differences in their abundance by habitats?  Think in terms of competition for resources (space, food, shelter, light, etc.).
