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Background and the data set 

Gordon the Gamekeeper has been conducting a study on the effect 
of predators to the Lapwing population on two Northern moors. 
 
Lapwings are ground-nesting birds which are in serious decline. One 
possible factor for this decline in moorland areas is thought to be 
the predation of nesting birds, eggs and chicks by foxes and crows.  
 
To test this hypothesis an experiment was undertaken in 
Northumberland from 2002 to 2007. Two plots of moorland, each 
about 1,200 hectares, were selected, one in Otterburn, the other in 
Bellshiel. For the three years 2002-2004, the predators were 
removed on the Otterburn plot but left alone on Bellshiel. For the 
following three years, 2005-2007, the strategy was reversed: predators were removed from the Bellshiel 
plot but left alone at Otterburn.  
 
The number of predators showed significant reductions in spring abundance for foxes (-43%) and carrion 
crows (-78%). Extensive collection of vegetation parameters indicate that plot-years with and without 
predator removal did not differ in habitat. So any differences found in the ground-nesting birds were 
because of the predator removal treatment alone. 
 
In each area, for the six years, researchers counted the number of breeding pairs of lapwing and the 
number of those which successfully reared chicks. 
 

The Data Set 

Year Site No. breeding 
pairs 

No successful 
rearing chicks 

Predator 
removal 

2002 Bellshiel 4 0 No 

2003 Bellshiel 1 0 No 

2004 Bellshiel 2 0 No 

2005 Bellshiel 0 0 Yes 

2006 Bellshiel 2 1 Yes 

2007 Bellshiel 10 5 Yes 

     

2002 Otterburn 6 4 Yes 

2003 Otterburn 8 4 Yes 

2004 Otterburn 6 5 Yes 

2005 Otterburn 8 3 No 

2006 Otterburn 3 0 No 

2007 Otterburn 4 0 No 
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Answers 

The following questions require a combination of mathematics and reasoning to determine the answers. 
Performing the basic statistical processes on the data set will allow you to discuss and draw conclusions 
leading to the answers. 
 

Year Site No. 
breeding 

pairs 

 No 
successful 

rearing 
chicks 

 Predator 
removal 

2002 Bellshiel 4 Range=3 0 Range=0 No 

2003 Bellshiel 1 Mean=2.33 0 Mean=0 No 

2004 Bellshiel 2  0  No 

2005 Bellshiel 0 Range=10 0 Range=5 Yes 

2006 Bellshiel 2 Mean=4 1 Mean=2 Yes 

2007 Bellshiel 10  5  Yes 

       

2002 Otterburn 6 Range=2 4 Range=1 Yes 

2003 Otterburn 8 Mean=6.66 4 Mean=4.33 Yes 

2004 Otterburn 6  5  Yes 

2005 Otterburn 8 Range=5 3 Range=3 No 

2006 Otterburn 3 Mean=5 0 Mean=1 No 

2007 Otterburn 4  0  No 

 
 

1. For the whole data set, complete the table: 
 

  Predators removed Total 

 Yes No 

Successful 
breeding 

Yes 19 3 22 

No 13 19 32 

Total 32 22 54 

 
 
 
2. Test whether there is an association between predator removal and breeding success for lapwings on 

moorland. (Expecting Yates’ correction for more advanced students). 
 
 

OBSERVED  Predators removed Total 

 Yes No 

Successful 
breeding 

Yes 19 3 22 

No 13 19 32 

Total 32 22 54 
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EXPECTED  Predators removed Total 

 Yes No 

Successful 
breeding 

Yes 13.04 8.96 22 

No 18.96 13.04 32 

Total 32 22 54 

 
 
H0: There is no association between predator removal and breeding success 
H1 : There is an association between predator removal and breeding success 
 
Significance level α = 0.05 (or choice) 

ν = (2 - 1)*(2 - 1) = 1 
 

I. Without Yates’ Correction 
 

 





E

EO
X

2

2 11.29 

 
From tables, critical value, c.v. = 3.84146 
 
Since X2 > c.v., reject H0 and conclude that there is an association between predator removal and lapwing 

breeding success. 

II. With Yates’ Correction 
 

 





E
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X

2

2
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 = 9.47 

 From tables, critical value, c.v. = 3.84146 
 
Since X2 > c.v., reject H0 and conclude that there is an association between predator removal and lapwing 

breeding success. 

Using a simpler approach for younger students: 

Bellshiel chicks: no predator removal – mean=0, range=0, min=0, max=0 – zero population 
Bellshiel chicks: predator removal – mean=2, range=5, min=0, max=5 – increasing over time 
Bellshiel pairs: no predator removal – mean=2.33, range=3, min=1, max=4 – decreasing over time 
Bellshiel pairs: predator removal – mean=4, range=10, min=0, max=10 – increasing over time 
 
Conclusion for Ballshiel: increase shown in mean chick population and maximum values for the years 
where predator control was applied demonstrates that there is an association between predator removal 
and lapwing breeding success. 
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3. Can you conclude that predator removal changed the breeding success of moorland lapwings? 
 
 
Yes. The analysis indicates that there is an association between predator removal and lapwing breeding 
success.  The increase in mean chick survival values at both Ballshiel and Otterburn when predator 
removal was applied demonstrates this. Similarly the higher mean breeding pairs when predator control 
was applied further supports the conclusion that predator removal improved conditions for breeding 
success.  
 
For the older student, A/AS level, it would be appropriate to discuss the findings further and a different 
answer can be determined as follows: 
 
No. The analysis indicates that there is an association between predator removal and lapwing breeding 
success, but this need not necessarily be a causal relationship. There could be other factors at play that 
affected the breeding success.   
 
It is important to remember that "correlation is not causation".  
In this case, there is a very high correlation between predator control and breeding success of the 
lapwing and it may be that the predator control IS the reason for the increase in breeding success; 
however that conclusion cannot be drawn from these data alone. Taking vegetation and weather into 
account would remove two possible alternative reasons for the change in chick rearing and so increase 
the likelihood that it is the predator control which is the main reason but there may be other underlying 
causes that the biologists/ecologists might identify. These might include heather beetle and disease in the 
birds etc. 
 
 
4. Why were there periods in the experiment when no predators were removed? 
 
These periods acted as “controls” to determine whether there were patterns in the lapwing breeding 
success that were not related to predator presence/absence. 
 
 
5. Explain why on one plot predators were removed only for the first three years but on the other plot, 

predators were removed only for the last three years. 
 

This strategy allows the researchers to remove another source of error. Suppose that the first three years 
had been very wet and the second three years very dry. If predators had been removed from both plots 
only in years 4-6 and we found that there was low breeding success in years 1-3 but high success in years 
4-6 then it is possible that it was not the predators but the weather that affected the breeding success of 
the birds. By alternating the predator control between the two plots, we can remove the effect of the 
weather. 
 


