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Resources for answers:  MO12D01
Title: Coral polyp density and water depth


Data collection methods: 
This exercise uses a series of photographs showing colonies of Montastrea cavernosa, a common reef-building coral from the Caribbean. The photos were taken on a reef called Pelican 3 in the Cayos Cochinos Marine Protected Area, a remote chain of islands off the north coast of Honduras in Central America. Each photo ( which can be found in the folder 4. Data for tasks) shows a close-up of a different coral colony with a mini-quadrat held against it (each quadrat is 8cm x 8cm, which means it covers 64cm2 of the coral). The corals were chosen at random from a range of depths during a 50 minute long SCUBA dive, and the depth of each coral colony was recorded on a diving slate. Photographs were taken using a Canon 500D SLR camera in a Sea & Sea underwater housing and lit with dual Sea & Sea strobes.

Discussion points:

Our data clearly suggests that the morphology of Montastrea cavernosa polyps changes with depth. As light is the major changing factor between different depths, and based on our knowledge of how reef-building corals gain their energy, we can suggest (although not prove) that these morphological variations are in response to changing light conditions. Those corals found deeper on the reef have lower corallite density (and therefore larger individual polyps), whilst those corals found shallower have higher corallite density (and therefore smaller individual polyps). This indicates that corals living under low light conditions (i.e. deeper) invest more energy in larger structures needed for heterotrophic feeding (e.g. tentacles) which require a larger polyp to contain. On the other hand, corals living under high light conditions have less need to supplement their autotrophic energy with heterotrophy, and therefore don’t require such large polyps.
The relationship between depth and corallite density suggests that eventually corallite density will reach zero. This could be used to predict a maximum depth distribution of Montastrea cavernosa corals on reefs around Cayos Cochinos. By using the regression equation, an exact maximum depth can be calculated. To do this, the regression equation will need to be rearranged to make x the subject, which would give the following equation: x = (y – 176.61) ÷ -7.5856. By solving this equation where y = 0, the maximum depth our relationship predicts M. cavernosa to be found at is 23.28m. Remember that this is only a prediction, and if we visited the study reef and surveyed below this depth, we may find that this species is able to survive deeper, and that no further









Result tables:  n.b. some of the data has been combined for the mini-tasks so may differ slightly.

	Image no.
	Depth (m)
	No. corallites in quadrat
	No. of corallites per 100 cm2

	1
	16
	43
	67

	2
	15
	36
	56

	3
	18
	40
	62

	4
	9
	46
	71

	5
	14
	40
	62

	6
	10
	69
	107

	7
	5
	75
	117

	8
	8
	73
	114

	9
	9
	52
	81

	10
	10
	50
	78

	11
	11
	51
	80

	12
	17
	25
	39

	13
	4
	98
	153

	14
	10
	95
	148

	15
	8
	75
	117

	16
	5
	120
	187













Spearman’s Results:

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

	Rank
	9
	8
	4
	7
	5
	2
	3
	6
	10
	1
	11

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

	Rank
	7
	10
	6
	8
	4
	1.5
	3
	5
	11
	1.5
	9

	d
	2
	2
	2
	1
	1
	0.5
	0
	1
	1
	0.5
	2

	d2
	4
	4
	4
	1
	1
	0.25
	0
	1
	1
	0.25
	4



N = 11  

d2     =   20.5

Rs = 0.907

Critical values:
	N – degrees of freedom
	α = 0.10
	α = 0.05
	α = 0.01

	11
	0.536
	0.618
	0.755
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Figure 1. The relationship between depth and corallite density in Montastrea cavernosa on a Caribbean coral reef
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