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Answer all the questions.

1 A, B and C are different types of fossils.

1

3

4

2

× 2 × 2 × 1

fossil A fossil B fossil C

 (a) (i) Identify the phylum and group for each of the fossils above.

Fossil Phylum Group

A

B

C
[3]

  (ii) Label the morphological features 1 to 4.

   1 ................................................... 2 ...................................................

   3 ................................................... 4 ...................................................
[3]

  (iii) The mode of life of fossils A and B has been interpreted as infaunal. For each fossil 
describe two features shown on the diagrams that support this interpretation. Give 
reasons for your answers.

fossil A  ...............................................................................................................................

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

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

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

fossil B  ...............................................................................................................................

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

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

 ...........................................................................................................................................
[4]
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  (iv) State the original chemical compositions of the hard parts of organisms A and B.

   A ...............................................................  B ..............................................................
[2]

  (v) Give one morphological difference between fossil B and a member of the same group 
that lives on the substrate (epifaunal).

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

 ...................................................................................................................................... [1]

 (b) Fossil C is described as a shallow burrower. 

  (i) Describe how fossil C would have altered its position in a burrow using its foot.

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

 ...................................................................................................................................... [1]

  (ii) Describe how fossil C would have respired in the burrow.

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

 ...................................................................................................................................... [1]

 (c) (i) Draw labelled diagrams in the space below to show the external morphology of a long 
hinged and a short hinged brachiopod. Ensure that you add at least four labels to each of 
your diagrams.

long hinged short hinged

[4]

  (ii) Describe how brachiopods open and close their valves.

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

 ...................................................................................................................................... [1]

[Total: 20]
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2 Dinosaurs evolved from the Archosaurs into two main groups: the saurischia and the ornithischia, 
based on their morphological characteristics.

 (a) (i) The table below shows descriptions of either saurischian or ornithischian dinosaurs.

   Match each description to the dinosaur type by circling the correct answer in the second 
column.

Description Type of Dinosaur

armoured with bony plates saurischian      ornithischian

have long S shaped necks saurischian      ornithischian

pubis bone points backwards saurischian      ornithischian

described as ‘duck billed’ dinosaurs saurischian      ornithischian

have hands with three digits saurischian      ornithischian
[3]

  (ii) Give one example of a saurischian dinosaur.

 ...................................................................................................................................... [1]

  (iii) When did dinosaurs first appear in the fossil record?

 ...................................................................................................................................... [1]

 (b) (i) Dinosaurs are believed to have laid amniotic eggs. Describe three morphological 
advantages of amniotic eggs and give reasons for your answers.

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

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

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

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

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

 ...................................................................................................................................... [3]

  (ii) Sometimes whole dinosaur eggs are found fossilised in nests. What is the environment 
of deposition in which they were preserved? 

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

 ...................................................................................................................................... [1]
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 (c) Suggest how we can infer the mode of life of a dinosaur using trace fossils.

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

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

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

 .............................................................................................................................................. [2]

 (d) Describe the depositional environment required to exceptionally preserve dinosaur skin in the 
fossil record. Give reasons for your answer.

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

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

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

 .............................................................................................................................................. [2]

 (e) (i) One morphological feature that Archaeopteryx and modern birds have in common is 
wings. State two other morphological features present in both Archaeopteryx and 
modern birds.

1  ........................................................................................................................................

2  ........................................................................................................................................
[2]

  (ii) What does this suggest about the relationship between modern birds and dinosaurs?

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

 ...................................................................................................................................... [1]

[Total: 16]
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3 (a) Radiometric dating is used to calculate the age of the Earth. Define the terms half-life and 
isotope.

half-life  ......................................................................................................................................

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

isotope  ......................................................................................................................................

 ...................................................................................................................................................
[2]

 (b) The radioactive isotope 87Rb decays to 87Sr, and has a half-life of 50 000 million years.
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  (i) Plot the decay of the parent 87Rb on the graph above for four half-lives. Draw the decay 
curve. [2]

  (ii) If a rock contains 70% of the parent 87Rb isotope, what is the age?

 ...................................................................................................................................... [1]

  (iii) The 87Rb–87Sr method of dating is described as an absolute method of dating. Explain 
the meaning of the term absolute dating.

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

 ...................................................................................................................................... [1]
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 (c) A geologist has been asked to interpret the sequence shown below. The igneous rocks have 
been dated using the 40K–40Ar method.

sandstone

limestone

conglomerate

sequence of schists

igneous rock Y – dated at 220 Ma +/– 21Ma

igneous rock X – dated at 60 Ma +/– 6Ma

  (i) What is the half-life of 40K?

 ...................................................................................................................................... [1]

  (ii) Which of the following minerals is most suitable to date these igneous rocks using the 
40K–40Ar method? Circle the correct answer.

glauconite              muscovite mica              quartz              zircon
[1]

  (iii) What can be deduced about the age of the schist in the diagram?

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

 ...................................................................................................................................... [1]

  (iv) What evidence would we need to look for in the field to determine whether igneous rock 
X or the sandstone is youngest?

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

 ...................................................................................................................................... [1]

  (v) Explain why the 40K–40Ar method gives a margin of error on the dates shown in the 
diagram.

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

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

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

 ...................................................................................................................................... [2]
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 (d) Explain how the law of included fragments can be used to determine relative ages. Use 
diagram(s) to illustrate your answer.

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

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

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

 .............................................................................................................................................. [2]

 (e) Geologists have attempted to date the Earth using methods available to them at the time. 
Describe the method used by Joly in 1899 to estimate the age of the Earth by using the salt 
content of the oceans.

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

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

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

 .............................................................................................................................................. [2]

 (f) (i) Fossils can be used to correlate and date rocks. State the technical term used to describe 
this method.

 ...................................................................................................................................... [1]

  (ii) Outline how microfossils can be used to correlate and date rocks.

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

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

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

 ...................................................................................................................................... [2]

[Total: 19]
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4 Fossils D, E and F are drawings made by a student in a practical lesson.

2

1 fossil D fossil E fossil F

× 1

× 1 × 1

 (a) (i) For each fossil, state the group to which it belongs and one distinguishing feature that 
enables you to place it in that group.

Fossil Group Distinguishing Feature

D

E

F

[3]

  (ii) Identify the features labelled 1 and 2 on fossil D.

   1 ................................................... 2 ...................................................
[1]

   (iii) What palaeoenvironment could all three fossils have lived in?

 ...................................................................................................................................... [1]
  
  (iv) Explain why fossil E had a wider geographical distribution than D or F.

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

 ...................................................................................................................................... [1] 

  (v) Describe one similarity between the mode of life of fossils D and F.

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

 ...................................................................................................................................... [1] 
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 (b) Fossils G, H and J are members of the same fossil group, but are found in different horizons 
in Lower Palaeozoic rocks.

fossil G fossil H fossil J

× 2 × 2 × 4

  (i) To which fossil group do fossils G, H and J belong?

 ...................................................................................................................................... [1]

  (ii) Label three morphological features on fossil G above. [2]

  (iii) What is the form of fossil J above? Circle the correct answer.

scandent              pendant              reclined
[1]

  (iv) Place fossils G, H and J in evolutionary order.

    youngest  ...........................

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

    oldest   ...........................  [1]

 (c) Why are these fossils good zone fossils for the Lower Palaeozoic? Give reasons for your 
answers.

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

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

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

 .............................................................................................................................................. [2]

[Total: 14]
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5 Climate change has occurred throughout geological history.

 (a) Explain the difference between the terms climate and weather.

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

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

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

 .............................................................................................................................................. [2]

 (b) The graph shows the calculated average world temperatures throughout geological history.
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  (i) Describe what is meant by the term greenhouse Earth.

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

 ...................................................................................................................................... [1]

  (ii) Shade on the graph when icehouse conditions have existed globally in the past. [1]

  (iii) Describe how the presence of ice sheets can increase global cooling and maintain 
icehouse conditions.

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

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

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

 ...................................................................................................................................... [2]
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 (c) Milankovitch cycles are thought to have a major effect on the world climate. There are three 
main cycles in operation; eccentricity, obliquity and precession. 

  (i) Complete the table below to show the correct descriptions and cycle times for each of 
the three cycles, using K, L, M, N, P and Q.

Description Timing of Cycle
in Years

K the tilt of the Earth’s axis varies by up to 3° N 41 000

L Earth’s orbit changes from a circular to an 
elliptical path

P 19 000 or 23 000

M Inclination of the Earth’s orbit changes in 
relation to where it is on the orbit

Q 100 000

Letter

Cycle Description Timing of Cycle in Years

eccentricity

obliquity

precession

[3]

  (ii) Evidence for Milankovitch cycles can be seen in the Blue Lias and the Kimmeridge Clay 
in Dorset. These rocks show alternating beds of limestone and clay.

   Explain how these alternating sediments can give evidence for the existence of 
Milankovitch cycles.

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

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

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

 ...................................................................................................................................... [2]

[Total: 11]
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6 Describe how the following bivalves are adapted to live in different environments: 
  • epifaunal cemented
  • epifaunal attached
  • nektonic bivalves.

 Diagrams are essential to illustrate your answer.

   Your answer should clearly link the descriptions of the morphological adaptations to the 
reasons for them.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[Total: 10]
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7 Describe how an asteroid impact and increased volcanic activity could both be the cause of the 
Cretaceous-Tertiary mass extinction.

   Your answer should clearly link the evidence with the reasons for the mass extinction.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[Total: 10]

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional answer space is required, you should use the following lined page(s). The question 
number(s) must be clearly shown in the margins.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



19

© OCR 2013

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



20

© OCR 2013

PLEASE DO NOT WRITE ON THIS PAGE

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials.  OCR has attempted to identify and contact all copyright holders 
whose work is used in this paper.  To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 
Acknowledgements Booklet.  This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

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


