Structured Recall

1.
(a)
Outline the use of two named ex situ conservation measures.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(4)

 (b)
Discuss the environmental conditions that favour r-strategies and K-strategies.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(5)

(Total 9 marks)

Data Analysis
2.
The grey partridge (Perdix perdix) is a species of bird that is found on farmland. Sparrowhawks (Accipiter nisus) and buzzards (Buteo buteo) are birds of prey that kill and feed on birds, including grey partridge. The number of grey partridges in a region of southern England was monitored from 1970 to 2004. The numbers of sparrowhawks and buzzards, seen from sampling positions during regular observation periods, were counted. The results are shown in the graph below.
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[Source: Watson, M et al. 2007. Journal of Applied Ecology. Vol 44. Pp 972–982. Reproduced with the permission of Wiley Blackwell.]

(a)
Outline the trends, over the period of time shown in the graph, in the number of grey partridges, buzzards and sparrowhawks.

Grey partridges: ...........................................................................................................

......................................................................................................................................

Buzzards: .....................................................................................................................

......................................................................................................................................

Sparrowhawks: ............................................................................................................

......................................................................................................................................

(3)

 
The density of grey partridge (number per square kilometre) varied considerably in different areas within the study region. The graph below shows the correlation between the density of grey partridges and the density of birds of prey.
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[Source: The Journal of Applied Ecology by BRITISH ECOLOGICAL SOCIETY. Reproduced with permission of BLACKWELL PUBLISHING LTD. in the format Journal via Copyright Clearance Center]

(b)
(i)
Identify the correlation between the density of grey partridges and birds of prey.

...........................................................................................................................

...........................................................................................................................

(1)

(ii)
Suggest a hypothesis to account for this correlation.

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

(2)


The highest density of birds of prey was found in areas used for recreational shooting. In these areas, other species of partridge were bred and released. Food and shelter were provided for the released birds. These measures tended to increase the number of both released and wild birds.


The causes of death of grey partridge were investigated in one of the areas that was used for recreational shooting. The pie chart below shows the causes of death.



[image: image3.png]lalled by
Foxes (18)

killed by shot (86)
birds of
prey (23)




(c)
(i)
Calculate the percentage of deaths due to birds of prey.

...........................................................................................................................

...........................................................................................................................

(1)

(ii)
Using the data provided, discuss the causes of the correlation between the density of grey partridges and the density of birds of prey.

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

(3)

 (d)
Suggest a conservation measure that would be most likely to prevent the extinction of grey partridges from southern England.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(1)

(Total 11 marks)

EXTENSION DATA ANALYSIS (includes some genetics)
3.
PanI is a gene in cod fish that codes for an integral membrane protein called pantophysin.
Two alleles of the gene, PanIA and PanIB, code for versions of pantophysin, that differ by four amino acids in one region of the protein. Samples of cod fish were collected from 23 locations in the north Atlantic and were tested to find the proportions of PanIA and PanIB alleles in each population. The results are shown in pie charts, numbered 1–23, on the map below. The proportions of alleles in a population are called the allele frequencies. The frequency of an allele can vary from 0.0 to 1.0. The light grey sectors of the pie charts show the allele frequency of PanIA and the black sectors show the allele frequency of PanIB.
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[RAJ Case et al. 2005.  “Macro- and micro-geographic variation in pantophysin (PanI) allele frequencies in NE Atlantic cod Gadus morhua.” MEPS. Vol 301. Pp 267–278. Figs 1 and 3.]

(a)
(i)
State the two populations with the highest PanIB allele frequencies.

...........................................................................................................................

(1)

(ii)
State the population in which the allele frequencies were closest to 0.5.

...........................................................................................................................

(1)

(b)
Deduce the allele frequencies of a population in which half of the cod fish had the genotype PanIA PanIA, and half had the genotype PanIA PanIB.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(1)

 
The graphs below show the latitude and the mean surface sea temperature in June of the sampling locations and the frequency of the PanIA allele.
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[RAJ Case et al. 2005.  “Macro- and micro-geographic variation in pantophysin (PanI) allele frequencies in NE Atlantic cod Gadus morhua.” MEPS. Vol 301. Pp 267–278. Figs 1 and 3.]

 (c)
State the relationship between

(i)
latitude and the frequency of the PanIA allele.

...........................................................................................................................

...........................................................................................................................

(1)

(ii)
mean surface sea temperature in June and the frequency of the PanIA allele.

...........................................................................................................................

...........................................................................................................................

(1)

(d)
Suggest how natural selection could have caused the relationships shown in the graphs.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(2)

 (e)
The sites close to Iceland, at a latitude of 60–65°, had very varied allele frequencies, with both PanIA and PanIB occurring. The water at these sample sites was highly stratified, with much warmer water at the surface and much colder water below. Suggest reasons for both PanIA and PanIB alleles occurring at these sites.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(2)

 (f)
Using the data in this question, predict the effects of global warming on cod fish populations.

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

......................................................................................................................................

(2)

(Total 11 marks)
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