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Title: MO1D01-C: Coral polyp density and water depth.
Keywords: Abiotic; adaptation; autotroph; biome; biotic; coral; ecosystem; heterotroph; limiting factor; mutualistic; photosynthesis; population; quadrat; sampling; symbiosis
Mathematical skills: Statistics – Spearman’s correlation coefficient, follow instructions. _______________________________________________________
Montastrea cavernosa is a common Caribbean coral made up of individual polyps/corallites. It is found at varying water depths and its morphology (shape and form) changes as you go deeper underwater. 

                   Image 1 – 16m depth                                       Image 2 – 5m depth
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The scientist conducting the research constructed a simple plastic quadrat (with dimensions of 8x8cm) which he placed over the coral at a known depth and then counted the number of corallites within the area.

The following table shows the results for the number of corallites per quadrat at different depths.  

	Depth (m)
	No. corallites in quadrat
	No. of corallites 100 cm-2

	16
	43
	67

	15
	36
	56

	9
	52
	77

	14
	40
	63

	10
	50
	111

	5
	75
	153

	8
	73
	116

	11
	51
	80

	17
	25
	39

	4
	98
	153

	18
	40
	62


The scientist would like to establish the degree of correlation between the two variables (depth and corallite density). He believes the correlation is a negative one where the corallite density goes down as the depth of the water increases.

He has decided to use Spearman’s Rank Correlation Coefficient to determine the degree of correlation between the two variables. 

To qualify for the Spearman’s test:
1. The data must be able to be put in order e.g. smallest to largest.
2. Once the data is ranked (see below) there must not be too many “ties” – having a few is okay! 
3. The dataset must not be too large – it is perfect for use of a dataset that has between 7 and 15 pairs of values.

Tasks and questions:

We are going to use an alternative hypothesis which states that ‘there is a significant negative correlation between the depth of water and the density of corallite’.

Calculate Spearman’s rs value and determine the degree of significance.
Procedure:  Follow these steps by filling in the tables.

1. Write down the hypothesis.
2. Work out the two sets of RANKS, taking care to allow for ties (if a tie take the average of the two places e.g. if both 4th get 3.5 each. 

	Depth water (m)
	16
	15
	9
	14
	10
	5
	8
	11
	17
	4
	18

	Rank
	
	
	
	
	
	
	
	
	
	
	

	Density corallite per 100 cm2
	67
	56
	77
	63
	111
	153
	116
	80
	39
	153
	62

	Rank
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	

	D2
	
	
	
	
	
	
	
	
	
	
	



3. Now work out “D” and “D2”, where d stands for the difference between pairs of ranks. Fill in on the table above.
4. Now sum the values of D2  to find D2.
5. Determine the value of “n” which is the number of pairs of values in the sample.  
6. Calculate the “degrees of freedom” (df). This is the number of pairs minus 2 (df = n-2). 
7. Substitute the appropriate values into the Spearman’s formula (below) and calculate rs.
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8. Look at the Spearman’s table below and look up the critical value for the appropriate significance level. This is usually 5%=0.05, sample size .
What is the critical value? 
9. Make a decision – if your calculated value is bigger than the critical value identified in the table below you can accept your hypothesis.

e.g. there is a correlation between water depth and corallite density at the 5% significance level.

	Degrees of freedom
	α = 0.10
	α = 0.05
	α = 0.01

	4
	1.000
	
	

	5
	0.900
	1.000
	

	6
	0.829
	0.886
	1.000

	7
	0.714
	0.786
	0.929

	8
	0.643
	0.738
	0.881

	9
	0.600
	0.700
	0.833

	10
	0.564
	0.648
	0.794

	11
	0.536
	0.618
	0.755

	12
	0.503
	0.587
	0.727



10.  What are the major conclusions that can be drawn from this study?
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