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The calculation of species diversity								              STUDENT

Introduction
This activity makes use of a sampling technique to provide data suitable for processing using Simpson’s index of diversity. This allows a quantitative comparison of the species diversity at two sample sites.

Aim
To use random sampling methods to determine species diversity of two contrasting areas.

Intended class time
· 1 hour to collect data (mathematical processing can be carried out at a later date)

Chemicals 
Not applicable for this activity.

Equipment (per group)
· Frame quadrat (1.0 x 1.0 m) 
· 2 tape measures (20 m long)
· Recording sheet with clear folder/plastic bag to cover it in case of rain
· Key or method of identifying species in area of study
· Method of generating random numbers e.g. calculator

Health and Safety
Suitable clothing and footwear should be worn depending on the area being investigated and the weather on the day of the fieldwork.

Procedure
Note: Often the larger the number calculated for species diversity, the more diverse and stable the habitat is considered to be and the more able to withstand change. It is a habitat where there are many species which interact together. A smaller number for species diversity indicates fewer species, with some species dominating the others. It is a habitat where even a small environmental change could potentially harm the habitat significantly.

1. Your teacher will tell you about the two areas of habitat that you are going to compare. 


Area 1 Habitat:………………………………………………………………………………………………………………………………………….


Area 2 Habitat:………………………………………………………………………………………………………………………………………….

2. Lay down the two tape measures at right angles to each other in the first area of study as directed by your teacher. The length for each ‘axis’ should be 20 m.

3. Randomly generate a number between 0 and 20 as an x-coordinate (read this along the horizontal tape measure) and then one as a y-coordinate (read this along the vertical tape measure). 



4. [bookmark: _GoBack][image: http://www.nuffieldfoundation.org/sites/default/files/PB_fieldwork-using-your-school-playing-field-1.jpg]Carefully place the quadrat so that the left hand corner is approximately where the coordinates meet.

5. Identify the species present in the quadrat using the key and then count the number of each species present. Record this information in a suitably designed table.

6. Generate a new set of coordinates and repeat the process at least 9 more times in the first area.

7. Repeat steps 2-6 in the contrasting area. 

8. Look at your results. Which species was most abundant in each area?


Area 1 species:………………………………………….	Area 2 species:………………………………………………..

9. Find an example of each of these species again and carefully draw, label and annotate each one.

10. Draw a graph to display the data (total numbers of individual species) from the two contrasting areas.

11. Use Simpson’s index of diversity to calculate the species diversity (D) for each area using the formula:

D = 1 -  (n / N)2

where 	N = the total number of organisms of all species and 
n = the total number of organisms of a particular species.

12. Comment on the species diversity of the two areas you sampled.

Extension questions

1. Why would a climax community such as oak woodland have high species diversity?

2. How does farming reduce species diversity?

3. If farmers plant hedges around their fields, explain what effect this might have on species diversity around their land.

To submit
For this piece of work to count towards Practical Activity Group 3 of the GCE Biology Practical Endorsement, you need to have evidence of the data collected from at least ten quadrats in each of your sampling areas, the calculations of species diversity for each area, your graph and your drawings. You also need to have made some comment on the species diversity of the area sampled and considered the above questions as the answers to these questions will aid you in preparation for your written examinations.
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