3 Blowflies are found in many parts of the world, including Africa.

The diagram shows the life cycle of one species of blowfly (species A) found in Africa.
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An investigation was carried out to find the temperature at which 50% of the larvae
of this species survive. This investigation was repeated for a further six species of
African blowfly larvae, B to G. All other variables were kept constant.

In another investigation, the temperature of sand that the larvae selected when ready
to pupate was recorded.

(@) A student used the data from these investigations to find out if there is a
statistically significant correlation between the two sets of temperatures.

To do so, a Spearman’s rank correlation coefficient can be calculated.

(i) Complete the table to rank all the data and to calculate d and d? for species E to G.

Mean Rank for

Rank for .
temperature mean Mean mean Difference
Blowfly atwhich  temperature temperature temperature Difference  inrank
species 50% of for 50% of sand P inrank (d) squared
o of sand )
larvae larvae selected / °C (d?)
. ° . selected
survive / °C survival
A 49.0 5 26.1 7 -2 4
B 47.5 2 23.2 3 -1 1
C 48.5 3 24.7 6 -3 9
D 42.9 1 16.6 1 0 0
E 48.8 23.6
F 50.1 24.2
G 49.2 23.1
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o )
: (i) Calculate the Spearman’s rank correlation coefficient (r) using the equation:
. (3)
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Z where Xd? = 34 and n is the number of blowfly species.
-
<
=
=
3
(o)
ANSWEN ...
(iii) The table shows critical values forr_.
Probability
n 0.10 0.05 0.01
5 0.900 1.000 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 0.683 0.833
Deduce whether the data showed a statistically significant correlation.
(2)
J




(b) A number of observations were made about a dead rhinoceros:

e adults of all seven species of blowfly (A to G) were observed near the rhinoceros
» large numbers of living larvae of species F were present inside the rhinoceros

e mean temperature in this group of larvae was 49 + 1.1°C

e mean temperature of the air surrounding the rhinoceros was 33 + 3.0°C.

(i) Determine how the mean temperature of 49 °C was found.

(i) It was observed that all the living larvae in the rhinoceros belonged to species F.

The metabolic activity of the larvae of species F increases the temperature
within the dead rhinoceros.

Explain the advantages for this species of blowfly of increasing the
temperature within the dead rhinoceros.

(Total for Question 3 = 13 marks)
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