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Section A
Answer both questions in this section
1 The amount of light, of a particular wavelength, that a pigment absorbs can be measured. It
is possible to plot a graph to show how much light is absorbed at different wavelengths. This

is called the absorption spectrum.

Fig. 1.1 shows the absorption spectra of two pigments, chlorophyll a and fucoxanthin, found
in marine algae.
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(@) (i) Describe the absorption spectrum for chlorophyll a shown in Fig 1.1.

(i) Describe two differences between the absorption spectra of fucoxanthin and
chlorophyll a.

© UCLES 2010 9693/04/M/J/10

For
Examiner's
Use



3

(b) Fig. 1.2 shows the maximum depth that light of different wavelengths penetrates through

F
sea water off the west coast of Chile. Exam?rruar's
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Suggest why green algae are found mainly near the surface of the water.
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(c) In a study, samples of water were collected at different depths. The concentrations of For
chlorophyll a and fucoxanthin in the sea water were determined at each depth. The |Examiners

results are shown in Fig. 1.3. Use
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Use the information in Fig. 1.1 and Fig. 1.2 to suggest explanations for the results shown
in Fig. 1.3.

[Total: 9]
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2 Fig. 2.1 shows the age of Georges Bank Atlantic cod commercial landings over the period of

For
1978-2004. The width of each circle represents the size of the catch at a particular age. Examiner's
Use
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(a) Describe the general trends in catches between 1978-2004.

(b) Using the data in Fig. 2.1 predict what will happen to cod stocks from 2004 and beyond.
Explain your predictions.
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(c) Table 2.1 shows the total international catches of North Sea cod for the period

1981-1991.

Table 2.1
year Total cod catch / 1000 tonnes
1981 325
1982 300
1983 260
1984 225
1985 210
1986 200
1987 210
1988 195
1989 150
1990 130
1991 110

Calculate the percentage decrease of total cod catch for the entire 10 year period

1981-1991. Show all working.

(d) Suggest which fishing methods could be used to prevent the overfishing of the Georges

Bank Atlantic cod, and how these methods could impact on the fishing towns of the

area.
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Section B

Answer all questions in this section.

Describe the life cycle of the salmon stating the habitats for each stage. [7]

Discuss the advantages and disadvantages of internal and external fertilisation in marine
organisms. [3]

Describe the care of the offspring of tuna and whale and in each case explain how maximal
survival of the offspring is achieved. [5]
State what is meant by intensive and extensive aquaculture. [2]

Name one marine species that is produced by aquaculture and describe the requirements for
a successful and sustainable aquaculture venture. [6]

Suggest the likely impacts that aquaculture could have on local ecosystems and human
populations. Discuss the steps that could be taken to minimise the impact. [7]

[Total: 30]

© UCLES 2010 9693/04/M/J/10



8

BLANK PAGE

Copyright Acknowledgements:

Question 2 Figure 2.1 © Graph of Georges Bank cod commercial landings by age between 1974-2004; http://www.nefsc.noaa.gov/sos/spsyn/pg/cod/
Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the

publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations 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.

© UCLES 2010 9693/04/M/J/10




<<
  /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




