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To cull or not to cull?

Tuberculosis (TB) is a disease caused by a bacterium. It was once a very serious human disease but 
the discovery of antibiotics brought the disease under control. In recent years a new strain of TB has 
become resistant to many antibiotics. TB is making a comeback in the UK because fewer people are 
being vaccinated and many people travel to the UK from countries that do not vaccinate against TB. 
The human TB vaccine is not 100 % successful and it does not provide lifetime immunity.

Cattle and badgers can also catch TB. Vaccines for badgers and cattle do 
not yet exist but are being developed. It is likely that these vaccines will 
also not be 100 % effective.

Some farmers think that badgers may provide a reservoir of infection 
for TB. They are worried that if their cattle get infected with TB from the 
badgers, their herd will have to be destroyed. They want to reduce the 
number of badgers to prevent them from spreading the disease. This 
killing of badgers is called a cull.

Some conservationists do not believe that the badgers are spreading the disease. They believe that the 
disease is spread when farmers move their cattle around the country to other farms and markets.

In 1998, scientists started a five-year study to answer the question “Do badgers spread TB to cattle?” 
They decided to cull badgers in 30 high-infection areas of the country to see if the number of cattle 
catching TB dropped. 

The scientists divided each high-infection area into three zones:

 zone 1 all badgers culled

 zone 2 no badgers culled

 zone 3 badgers only culled around farms that have cattle with TB.

They then monitored the number of cases of TB in cattle in each zone. Different zones gave different 
results, but these results also varied from one high-infection area to another. For example, in one high-
infection area the number of cattle with TB in zone 1 remained the same, but in another high-infection 
area the number of cattle with TB in zone 1 actually increased.

These results did not definitely prove that badgers spread TB. In fact, the incidence of TB in cattle 
increased in areas where badgers were culled. One possible explanation for this is that the surviving 
badgers wander much further in areas where badgers are being culled. This results in the TB being 
spread even more.

Some scientists think that a more effective way of reducing TB in cattle would be to have better 
cattle control measures such as moving cattle less often, testing cattle for TB before they are moved, 
quarantining purchased cattle and having more frequent TB tests.
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There are different opinions about culling badgers.

Jane
Culling badgers is
cruel. I do not believe
that they spread TB to
cattle.

Ranjit
The number of cattle with TB increases
when badgers wander about more.
This is because they are more likely
to come into contact with cattle in 
neighbouring farms.

Peter
As more badgers were culled,
TB in cattle on neighbouring
land increased. On average,
this increase was 20%.

Stella
I am a farmer. If I were allowed to
kill the badgers I am sure that I
could stop my cattle getting TB.
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Cleaning up the Marshall Islands

Nuclear weapons in the 1950s and 1960s

In the years after the Second World War, the USA and the Soviet Union (now mostly Russia) developed 
powerful nuclear weapons. The USA tested many of its weapons on a tiny part of the Marshall Islands, 
called the Bikini Atoll, in the middle of the Pacific Ocean. At the time, these islands were governed by 
the United States. The few people who lived on Bikini were moved to islands many kilometres away.

North Pacific 
Ocean 

North Pacific 
Ocean 

South Pacific 
Ocean 

Bikini Rongelap 

Kwajalein 

0 300km 

After one particularly powerful test, named Bravo, in 1954, radioactive chemicals were spread much 
further than had been expected.  People living on Rongelap Island, 150 km away from the blast, had to 
move away to the islands of Kwajalein Atoll because Rongelap was too radioactive.

Radioactive waste

Nuclear weapons produce radioactive waste just like nuclear power stations do. However, the waste 
from nuclear weapons is spread over a large area. The waste from the Bravo test contained radioactive 
forms of the elements plutonium and americium, which emit alpha radiation, and strontium and caesium, 
which emit beta radiation. All four of these also emit gamma radiation. A large enough dose of any of 
these forms of radiation can cause serious damage to living cells. 
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Decontaminating Rongelap Island

The most contaminated soil was removed from the areas where people lived. Then clean, crushed 
coral was used to cover the remaining soil.

Coral was used because it is better at absorbing ionising radiation than sand, as shown in the graph. 

absorption of gamma radiation by sand and by coral

percentage of
gamma radiation
getting through
sand and coral

30 

40 

50 

60 

70 

80 

90 

100 

20 

10 

0 
0 5 10 15 20 

thickness of material in cm 

sand 

coral 

The future for Rongelap

By the summer of 2002, the levels of radiation in Rongelap
were no higher than the background radiation in most 
places in the world. Building is now taking place so that 
the people can return.

A new source of income for this tiny island is tourism. The 
waters around the tropical island of Rongelap have been 
undisturbed for half a century. They provide an untouched 
marine environment for tourists attracted by the ideal 
conditions for diving. 
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Call to ban food colourings

Between 5 % and 10 % of school-age children suffer some degree of ADHD – attention deficit 
hyperactivity disorder. Symptoms of ADHD include inability to concentrate, excessive activity and 
impulsive behaviour.

In 2008, the Food Standards Agency (FSA) advised that six artificial colourings should be banned from 
food and drink made in Britain by the end of 2010. They have asked for this ban because research has 
suggested that the additives may cause hyperactive behaviour in children. FSA representative, Dame 
Deirdre Hutton said, ‘We have evidence that suggests it would be sensible for these colourings to be 
taken out of food.’ Some supermarkets have already stopped using these additives in their own-brand 
products.

One study of food additives was carried out at Southampton University. Scientists gave drinks 
containing mixtures of some food colourings to 153 three-year-olds and 144 eight-year-olds. The drinks 
also contained the preservative sodium benzoate. The children were randomly given one of three soft 
drinks. Drink A and Drink B contained different mixtures of colourings with the preservative. These two 
drinks were designed to be like those that a typical child might have during a normal day. Drink C was 
water.

Drink A Drink B

    Carmoisine (E122)     Allura red (E129)

    Ponceau 4R (E124)     Carmoisine (E122)

    Sodium benzoate (E211)     Quinoline yellow (E104)

    Sunset yellow (E110)     Sodium benzoate (E211)

    Tartrazine (E102)     Sunset yellow (E110)

The children’s hyperactivity levels were measured before and after they had the drinks.

The scientists found that some mixtures of colourings resulted in an increase in hyperactivity.

Results showed that, compared with water:

 •  in the sample of 3-year-old children, Drink A increased the average level of hyperactivity within 
the group, but Drink B did not

 •  in the sample of 8-year-old children, Drink B increased the average level of hyperactivity, but 
Drink A did not.

There were differences between children in their response to Drink A and Drink B.  The mixtures had a 
large effect on some children but had no effect on others in the same group.

The British Soft Drink Association said in a statement, ‘All additives, including colours used in food and 
drink, have been approved by the FSA as being safe for use and are carefully selected and monitored. 
They are included to meet the expectations of the public about the appearance and shelf-life of products 
and to enhance the choices that are available to them.’

Advisers to the European Food Standards Agency do not consider that the Southampton University 
research provided enough information to support changes to recommended intakes of food colourings. 
Scientists advise caution in using results from such a small study to judge effects on the whole UK 
population.
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If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible 
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE. 

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a 
department of the University of Cambridge.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


