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A level Biology Component 2 A400U20-1 

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1(a) 2503 2.2 0.7 3 72 99.9

1(b)(i) 2461 1.6 0.7 2 82.4 98.2

1(b)(ii) 2456 1.8 1.1 3 59.3 98

1(c)(i) 2441 0.7 0.5 1 69.3 97.5

1(c)(ii) 2482 1.2 0.8 2 58.2 99.1

1(d) 2493 3.1 1.3 4 77.1 99.5

1(e)(i) 2463 0.7 0.4 1 74 98.3

1(e)(ii) 2492 1.4 0.7 2 68.2 99.5

1(f)(i) 2410 1.8 1.4 3 60.7 96.2

1(f)(ii) 2454 0.9 0.7 2 44 98

2(a) 2505 3 1.2 5 59.6 100

2(b) 2445 3.8 1.6 6 63.4 97.6

2(c)(i) 2470 0.9 0.7 2 47.3 98.6

2(c)(ii) 2297 0.5 0.7 2 26.7 91.7

3(a)(i) 2492 0.6 0.5 1 60 99.5

3(a)(ii) 2486 1.5 0.9 2 72.6 99.2

3(a)(iii) 2495 0.6 0.5 1 61.6 99.6

3(b)(i) 2438 0.7 0.7 2 35.9 97.3

3(b)(ii) 2404 1 0.8 2 50.4 96

3(c)(i) 2478 0.9 0.3 1 91.6 98.9

3(c)(ii) 2493 1.9 0.3 2 97.4 99.5

3(c)(iii) 2371 0.9 0.8 2 46.9 94.7

3(d) 2503 3.2 1 4 79.5 99.9

4(a) 2452 1.6 1.2 3 52.4 97.9

4(b) 2504 4.4 1.3 7 62.6 100

4(c) 2494 2.1 1.1 6 35.7 99.6

4(d) 2474 1.3 0.7 3 43.9 98.8

5(a) 2483 2 1.4 4 49.5 99.1

5(b) 2493 1.7 0.5 2 85.9 99.5

5(c) 2498 2.6 1 4 65.6 99.7

5(d) 2458 1.1 0.7 2 53.6 98.1

5(e) 2451 1.4 0.9 3 46.2 97.8

5(f) 2268 0.4 0.6 2 18.1 90.5

6 2455 4.1 1.8 9 45.2 98
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


2 (a) (i)  They have no nucleus/chromosomes 
NOT DNA 


1   1   


  (ii)  Male +  
Not all homologous/ 
Different sex chromosomes/ 
there is one pair where the chromosomes are different/ 
one large and one small/ 
X and Y chromosomes 
It has a Y chromosome 


1   1   


  (iii)  I  = 6 chromosomes/3pairs   +   II  = 3 chromosomes 1   1   


  (iv)  One large X shaped chromosome and one small ^ shaped 
chromosome drawn either side of the equator (1) 
Spindle fibres drawn (1) 


 
 


2 
 2   


 (b)   A. Hypothesis-The greater the concentration of calcium ions the 


greater the {re-initiation/meiosis/disappearance of germinal 


vesicles}/above a certain concentration of calcium ions {re-


initiation/meiosis/disappearance of germinal vesicles} occurs (1) 


Accept the null hypothesis: concentration of calcium ions has no 


effect on {re-initiation/meiosis/the disappearance of germinal 


vesicles} 


B. At least 5 values for independent variable(1) 


C. Around 400 with suitable intervals  (1) 


D. Dependent variable-{Number/rate/percentage} of re-


initiations/disappearance of Germinal Vesicles (1) 


Accept ‘time taken for germinal vesicle to disappear’if the 


hypothesis uses rate of initiation  


any 2 (x1) from: (E1 and E2) 


E. Controlled variables: Temperature/volume/concentration of other 


ions in medium/pH/glucose concentration/same starfish/time in 


solution/concentration/number of oocytes 


NOT same species 


  6 6  6 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (c) (i)  {transmembrane/intrinsic/channel/description of } protein (1) 
With a channel that can be opened (and closed) to allow (or 
prevent) Ca2+ through (1)  
Reject active transport/carrier protein 


1 1  2   


  (ii)  Ca ions enter (the oocyte) (1) 
Ca ions stimulate (re-initiation of) meiosis (1) 


 2  2   


    
Question 2 total 4 5 6 15 0 6 


 
 
  












2ai: 0


2aii: 0


2aiii: 0


2aiv: 1


1



Sticky Note

no reference to lack of nucleus/chromosomes



Sticky Note

incomplete reason



Sticky Note

Values for human given but question says 'in this mammal'



Sticky Note

Sex chromosomes not drawn, also incorrect arrangement of chromosomes on the equator.







2b: 2


1


1



Sticky Note

A Hypothesis not given
B/C No values given for the independent variable
D The answer given is not a measurable variable 
E marks awarded for two controlled variables.







2ci: 0


2cii: 0



Sticky Note

No reference to membrane protein and incorrect reference to Active Transport



Sticky Note

No reference to increased uptake of Ca ions. Incorrect explanation fails to make link with re-initiation.












2ai: 1


2aii: 1


2aiii: 1


2aiv: 2


1


1


1


2



Sticky Note

Correct and clear reference to nucleus and chromosomes.



Sticky Note

Correct. candidates should be encouraged to pair chromosomes on the diagram as this candidate has.



Sticky Note

Correct



Sticky Note

Drawing is clear enough to identify sex chromosomes, correctly orientated on equator, and spindle.







2b: 4


1


1


1


1



Sticky Note

A. yes. Hypothesis is clear and testable.
B. No. At least 5 values should be used.
C. Yes. Suitable range of values.
D. Yes. Dependent variable is correctly identified and clearly described.
E. Number of oocytes is acceptable but should be same individual not just same species.







2ci: 2


1


1


1



Sticky Note

candidate describes the protein nature of the ion channel but the 'gated' aspect is not sufficiently described here. 



Sticky Note

Candidate has used the information provided to make a valid conclusion, and made the link between information about the ionophore and the dependent variable of the experiment designed.  Also the explanation is clearly written.












Sticky Note

Correct and clearly explained.



Sticky Note

Correct and clearly explained.



Sticky Note

Correct.



Sticky Note

Candidate made alterations to an originally incorrect drawing but left a drawing with three pairs of sex chromosomes, so lost marking point 1.
Awarded spindle mark.







Sticky Note

A Yes. Correct hypothesis clearly described
B Yes. Five values of independent variable planned.
C No. No values quoted.
D Yes. Dependent variable identified and clearly described.
E. Two controlled variables given







Sticky Note

Candidate describes protein nature and explains 'gated' aspect clearly.



Sticky Note

Candidate attempts a recall answer, ignoring the information provided. Therefore, fails to make the link between the ionophore and influx of Ca ions and also fails to take account of the fact that the spermatozoon is injected into the oocyte.
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2.	 The photograph shows all the chromosomes from a blood cell of a mammal.


	 (a)	 (i)	 Explain why red blood cells could not have been used to produce the photograph 
of the chromosomes.	 [1]


	


		  (ii)	 Use the photograph to deduce the sex of the mammal and explain your choice.	 [1]


	


	 (iii)	 In this mammal, how many chromosomes would be present in	 [1]


	 I.	 a kidney cell;	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 II.	 gametes?	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (iv)	 The circle below represents the outline of the mammal cell at metaphase I of 
meiosis, and the dotted line the equator of the cell.


		  Complete the drawing to show the spindle and how the sex chromosomes as 
shown above would be arranged.	 [2]







(A400U20-1) Turn over.
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	 (b)	 Starfish, Asterias rubens, reproduce sexually by spawning. When starfish spawn, the 
males release spermatozoa and the females release oocytes in large numbers.


		  The oocytes are suspended at early prophase of the first meiotic division.


		  Re-initiation is naturally stimulated by contact with spermatozoa. Scientists have shown 
that it is possible to stimulate re-initiation by exposing the oocytes to suitable concentrations 
of calcium ions (Ca2+).


		  Sea water has a typical calcium concentration of 400 mg dm–3.


		  Suggest a suitable hypothesis for this investigation and design an experiment to investigate 
how calcium ion concentration affects meiosis in starfish. Make sure you suggest suitable 
values for the independent variable as well as identifying the dependent variable and two 
controlled variables.	 [6]


	


	


	


	


	


	


	


	


	


	


The nuclei of early 
oocytes are called 
germinal vesicles.


Breakdown of the germinal 
vesicle indicates resumption 
of meiosis (re-initiation).
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	 (c)	 Some human fertility problems are due to poor morphology (abnormal shape) or poor 
motility (not moving normally) of spermatozoa. These causes of infertility can be treated 
by a special type of In Vitro Fertilisation (IVF) called Intra-Cytoplasmic Sperm Injection 
(ICSI). It differs from conventional IVF in that a single spermatozoon is injected directly 
into a secondary oocyte, instead of fertilisation taking place in a dish where many 
spermatozoa are placed near a secondary oocyte.


Intra-Cytoplasmic Sperm Injection


		  However, fertilisation does not always proceed to completion. A solution of a ‘calcium 
ionophore’ may be used to stimulate gated calcium ion channels in the oocyte plasma 
membrane. Ionophores are molecules that facilitate ion passage in or out of cell 
membranes.


	 (i)	 Use your knowledge of the structure of the plasma membrane to state what is 
meant by the term ‘gated calcium ion channel’.	 [2]


	


	


	 (ii)	 In humans, before fertilisation the oocytes are suspended in metaphase II. Explain 
how the ionophore molecules might improve the success rate of ICSI.	 [2]


	


	


	


	


15
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


3 (a) (i)  P – anther , Q - stigma 1   1   


  (ii)  30/10 (1 mark) 
= 3 (2 marks) 


 2  2 2 2 


  (iii)  Any two for 1 mark from,  
large anthers/ 
anthers outside flower/ 
feathery stigmas/ 
stigmas outside flower/ 
absence of petals/ 
not coloured/green colour 
Accept reverse argument for insect pollinated 


1   1   


 (b) (i)  Fruit retains ovary  wall/ovary wall and testa are fused (1) 
seed would only have a testa (1) 


 2  2   


  (ii)  One (nucleus) fuses with the {ovum/egg/female gamete} and 
the other fuses with (two) polar nuclei (1) 
The first forms the zygote  and the second forms the 
endosperm nucleus (1) 


2   2   


 (c) (i)  


 


 1  1   


  (ii)  Dicotyledons, Brassicales (1) 
Commelinids, Poaceae (1) 


  2    


  (iii)  Wheat stores in endosperm (1) 
Field mustard stores in cotyledon (1) 


 2  2   


 (d) (i)  The (more) closely related the fewer differences there will 
be/the fewer differences the more recent common 
ancestor/ORA 


1   1   


  (ii)  4   1 1  2 


  (iii)  1 3 2/1 2 3 = 2 marks   2 2  2 


    
Question 3 total 5 7 5 17 2 6 


  


X 












3ai: 0


3aii: 0


3aiii: 0



Sticky Note

Both  Incorrect




Sticky Note

Incorrect use of scale bar.



Sticky Note

Answers lack clarity.







3bi: 0


3bii: 0



Sticky Note

No reference to ovary wall.



Sticky Note

Answer lacks clarity.







3ci: 1


1



Sticky Note

Correct







3cii: 2


3ciii: 1


1


1


1



Sticky Note

All correct.



Sticky Note

Candidate gives endosperm for wheat grain but not cotyledon for mustard seed.







3di: 0


3dii: 1


3diii: 2


1


2



Sticky Note

Answer lacks clarity.



Sticky Note

correct



Sticky Note

All correct.












3ai: 1


3aii: 2


3aiii: 1


1


2


1



Sticky Note

Both correctly identified.



Sticky Note

Correct use of scale bar



Sticky Note

Both features clearly visible in the photograph.







3bi: 2


3bii: 2


1


1


2



Sticky Note

Clear explanations of why the wheat grain is a fruit and how it differs from a seed.



Sticky Note

Clear descriptions of both fertilisation events as well as the fate of the cells produced by each.







3ci: 1


1



Sticky Note

Correct.







3cii: 2


3ciii: 2


2


1


1



Sticky Note

All correct.



Sticky Note

Food stores correctly identified and clearly described for both wheat and mustard seeds.







3di: 0


3dii: 1


3diii: 2


1


2



Sticky Note

The link between amino acid sequence and DNA is relevant but the candidate's explanation is vague.



Sticky Note

correct



Sticky Note

Both correct.












Sticky Note

Correct



Sticky Note

Correct



Sticky Note

Both feature clearly visible in the photograph.







Sticky Note

Correct reference to ovary wall for first marking point but does not compare with a seed for the second marking point.



Sticky Note

Candidate describes both fertilisation events for the first marking point and describes the fate of the fertilised cells for the second.







Sticky Note

Correct.







Sticky Note

Both correct.



Sticky Note

Candidate correctly describes the endosperm as the food store in wheat, but does not make direct reference to the cotyledons as the food store in mustard seeds.







Sticky Note

correct



Sticky Note

Correct.



Sticky Note

Correct.
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3.	 (a)	 The photograph below shows a flower of the wheat plant, Triticum aestivum.


Q
P


1 mm


	 (i)	 Name the parts labelled P and Q.	 [1]


		  P    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


		  Q    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (ii)	 Calculate the actual length of structure P.	 [2]


Size = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mm


	 (iii)	 Describe two features of the flower shown in the photograph which suggest it is 
wind pollinated.	 [1]
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	 (b)	 The diagram below shows a wheat grain.


endosperm cells with 
starch granules


embryo


ovary wall


testa


	 (i)	 Use information shown in the diagram to explain why the grain is more correctly 
described as a fruit rather than a seed.	 [2]


	


	


	


	 (ii)	 Explain why the events taking place in the embryo sac of a wheat flower are 
described as a double fertilisation.	 [2]


	


	


	


Turn over.


A
4


0
0


U
2


0
1


11







(A400U20-1)12


12
Examiner


only


© WJEC CBAC Ltd.


	 (c)	 The photograph below shows a flower of the field mustard plant, Brassica rapa.


		  Diagram 1 below shows the classification of wheat and field mustard and their evolutionary 
relationship.


		  Diagram 1


		  Each branch on the diagram represents a clade, i.e. an ancestor together with all its 
descendants.


	 (i)	 Mark with an X, the position on the diagram where wheat and field mustard share 
a common ancestor.	 [1]


angiosperms


monocotyledons


dicotyledons


commelinids


rosids


Brassicales


Poales


Poaceae


Brassicaceae


Brassica rapa (field mustard)


Hordeum vulgare (barley)


Triticum aestivum (wheat)


Zea mays (maize)
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	 (ii)	 In modern plant classification systems hierarchical groups like Divisions and 
Classes have been replaced with unranked clades, but orders and families have 
been retained and have names ending in ~ ales and ~ aceae respectively.


		  Use the diagram opposite to complete the classification of field mustard and wheat.
	 [2]


Kingdom: Plantae Plantae


(unranked): angiosperms angiosperms


(unranked):
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


monocotyledons


(unranked): Rosids
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Order:
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Poales


Family: Brassicaceae
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Genus: Brassica Triticum


Species: B. rapa T. aestivum


	 (iii)	 Using the information given and your own knowledge, describe how the seed of 
field mustard differs from the wheat grain in terms of where it stores nutrients.	 [2]


	


	


	


Turn over.


A
4


0
0


U
2


0
1
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	 (d)	 The amino acid sequence of the protein cytochrome C has been used to investigate 
the evolutionary relationship between organisms. The table below shows the amino acid 
sequences of parts of the protein from three sources, wheat, barley and maize. The 
amino acids are represented by using a single letter code, e.g. G = glycine.


Position of amino acid in polypeptide chain


1 M D S F A E A P A G N P T T V I W E E N T L Y D Y


2 M A P F D E A P P G K S K A V E W E E K T L T D Y


3 M A S F D E A P P G K P K A V E W E E K T L Y E Y


SO
U


R
C


E


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
-6


0
61 62 63 64 65 66 67 68 69 70 71 72


-1
12


	 (i)	 Explain why determining the amino acid sequence of proteins from different 
organisms can be used to show evolutionary relationships.	 [1]


	


	


	 (ii)	 Count the differences between the amino acid sequences from sources 2 and 3. 
Enter your answer in the table below.	 [1]


Between sources No. of differences


1 and 2 11


2 and 3
. . . . . . . . . . . . . . . . . . . . . . . . . .


1 and 3 9


Species Source


Maize (Zea mays)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Wheat (Triticum aestivum)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Barley (Hordeum vulgare)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (iii)	 Use the table above and diagram 1 on page 12 to conclude which source came 
from which species.	 [2]


17
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


5 (a)   {within range of 1750- 1800/at the beginning} population was 
regulated by density dependent factors (1) 
e.g. {competition for/limited availability of} {food/mating 
sites/mates}/disease/predation (1) 
within range1780-1830 population was subject to density 
independent factors (1) 
Eg. hunting (1) 


2 2  4   


 (b) 
 


  The population number crashes to a {very small number/4000}(1) 
Then the number of seals recovered (almost to the same level as 
before) (1) 


1 1  2   


 (c) (i)  Polymerase chain reaction/PCR 1   1   


  (ii)  Sample size for nineteenth century seals is {small/only 22}/only one 
gene locus {used/sampled} 


  1 1  1 


  (iii)  (Population bottleneck) has caused decrease in genetic diversity 
(1) 
only 2 different sequences in modern but all 5 found in 19


th
 C/GAA  


GAG  AAA are missing in present day/ 
there is a wider range of different sequences in nineteenth C(1) 


  2 2  2 


 (d)   skulls less symmetrical (1) 
Points on graph for modern seals show a shallower 
gradient/greater scatter of data/reference to outliers/more deviation 
from the line/less correlation/ lower correlation (1) 


  2 2  2 


 (e) (i)  Same genus/both belong to Mirounga  1  1   


  (ii)  They form a control group/to compare with similar species that 
have not suffered a bottleneck. 
NOT compare unqualified/more data available to calculate mean 


  1 1  1 


  (iii)  line must produce symmetrical shapes   1 1  1 


 (f)   The reduction in genetic diversity might mean the species will not 
be able to adapt to a change in the environment (1) 
Loss of symmetry might mean they are less able to compete for 
food/mates/jaw is not symmetrical so they cannot catch food as 
easily (1) 


 2  2   


    
Question 5 total 4 6 7 17 0 7 


  
















5a: 2


5b: 1


1


1


1



Sticky Note

Candidate gives valid examples of density dependent and density independent factors but failed to identify the dates over which they were operating.



Sticky Note

Candidate correctly explains the bottleneck but there is confusion about the dates for conservation effects.







5ci: 0


5cii: 0


5ciii: 2


1


1



Sticky Note

incorrect technique



Sticky Note

candidate fails to recognise the small size of the 19th century sample.



Sticky Note

Both marks awarded.







5d: 1


1



Sticky Note

Candidate recognises reduction in symmetry but explanation lacks clarity.







5ei: 1


5eii: 0


5eiii: 0


5f : 0


1



Sticky Note

correct response



Sticky Note

Incomplete answer leaves examiner to complete the explanation.



Sticky Note

Candidates has not drawn a line in which values of log LMTR are equal to log RMTR



Sticky Note

Explanation lacks clarity.
















5a: 2


5b: 2


1


1


1


1



Sticky Note

Correct identification of the time frame for density independent factors and a correct example, but the candidate did not address density independent factors.



Sticky Note

Correct selection of illustrations and clear descriptions of evidence.







5ci: 1


5cii: -


1


1


1



Sticky Note

Correct.



Sticky Note

Candidate draws a correct conclusion and clearly describes the evidence.







5d: 2


1


1



Sticky Note

Candidate draws a correct conclusion and clearly describes the evidence.







5ei: 1


5eii: 0


5eiii: 0


1



Sticky Note

Correctly uses the relevant information.



Sticky Note

Answer is too vague, does not use the term 'control' or explain that the comparison is with a group that did not suffer a bottleneck.



Sticky Note

Correct. Line shows symmetry.



Sticky Note

text copied from extra pages



Sticky Note

Candidate clearly describes affect of reduction in genetic diversity but does not address change in symmetry.



Callout

"and adapt to a changing environment"
















brian huws

Sticky Note

Candidate fails to match the density dependent and density independent factors to the dates on the graph.
They do give valid examples though.



brian huws

Typewritten Text

2



brian huws

Typewritten Text

1



brian huws

Sticky Note

Candidates correctly describes the evidence that conservation was successful but dot not match the bottleneck event to dates on the graph.







brian huws

Sticky Note

Correct.



brian huws

Typewritten Text

1



brian huws

Typewritten Text

0



brian huws

Sticky Note

Candidate does not recognise low sample size of 19th century seals.



brian huws

Typewritten Text

2



brian huws

Sticky Note

Candidate recognises the decrease in genetic diversity and describes the evidence from the data.







brian huws

Sticky Note

Candidate incorrectly concludes that symmetry has increased and incorrectly uses the number of observations as evidence.



brian huws

Typewritten Text

0







brian huws

Typewritten Text

1



brian huws

Typewritten Text

0



brian huws

Typewritten Text

0



brian huws

Sticky Note

Correct.
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5.	 The northern elephant seal, Mirounga angustirostris, is named because the male has a large 
nose that resembles an elephant’s trunk. They feed on squid, octopus and fish. They have a 
thick layer of blubber which was used by humans in the nineteenth century to produce lamp oil.


	 The population curve below shows estimates of the population of northern elephant seals from 
1750 to 2010.
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Examiner
only


	 (a)	 Factors affecting population size are described as density dependent or density 
independent. Use the graph to identify when density dependent and density independent 
factors would have been acting, between the years 1750 and 1830, and suggest what 
these factors may have been.	 [4]


	


	


	


	


	


	


	 (b)	 An event in which the size of an existing population is drastically reduced is called a 
population bottleneck.


		  By 1910, Northern Elephant Seals were only found on Guadalupe Island off Baja California, 
Mexico. The species was protected under U.S. and Mexican law early in the twentieth 
century.


		  Explain how the graph illustrates an example of a ‘population bottleneck’ and describe 
evidence from the graph which suggests that conservation measures were successful.


	 [2]
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	 (c)	 Today, all Northern Elephant Seals are descended from the 50 or so Guadalupe seals.


		  In order to assess the impact of the population bottleneck on the genetic diversity of 
northern elephant seals a group of scientists compared nucleotide sequences of DNA. 
Samples were taken from 185 present day northern elephant seals and compared with 
22 museum samples of northern elephant seals collected in the nineteenth century.


		  Five different base sequences have been identified at the same point in the same gene 
locus. The results table below shows the number of specimens showing each of these 
alternative base sequences.


Base sequence at a particular 
point in the gene locus.


Number of specimens showing this sequence


present day nineteenth century


GTA 50 8


GAA 0 8


GAG 0 4


AAG 135 1


AAA 0 1


[A. Rus Hoelzel et al; J. Evol. Biol. 15 (2002) 567-575)]


	 (i)	 Name a technique that the scientists could have used to amplify the DNA available 
from the museum specimens.	 [1]


	


	 (ii)	 Give one limitation of the experiment that produced the results in the table.	 [1]


	


	 (iii)	 With reference to the data, draw a conclusion about the impact of population 
bottlenecks on genetic diversity of northern elephant seals.	 [2]
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	 In order to investigate the impact of the population events on development in the northern 
elephant seals, the same group of scientists also compared the skulls of present day seals with 
the museum specimens. They measured the length of the Mandibular Tooth Row (MTR) shown 
in the diagram below. By comparing the lengths from the right and left sides of each skull they 
were able to assess their symmetry.


MTR


	 The graphs below show the results of plotting logs of values for the Left Mandibular Tooth Row 
(LMTR) against logs of values for the Right Mandibular Tooth Row (RMTR).
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	 (d)	 Use the graphs above to draw a conclusion about the impact of population bottleneck of 
the nineteenth century on the symmetry of skulls in northern elephants seals.	 [2]
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	 The scientists also measured the skulls of present day southern elephant seals, Mirounga 
leonina, which did not suffer as badly from the population bottleneck of the nineteenth century. 


	 (e)	 (i)	 Using the information, what is the evidence that the northern elephant seal is closely 
related to the southern elephant seal?	 [1]


	


	 (ii)	 How does measuring southern elephant seals improve the validity of the conclusion?
	 [1]


	


	 (iii)	 Draw a line on the grid below to represent the expected relationship between the 
LMTR and RMTR for the southern elephant seals.	 [1]
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	 (f)	 How might the effects of the population bottleneck of the nineteenth century on the DNA 
described in part (c) and the development described in part (d) affect the survival of 
northern elephant seals in the future?	 [2]


	


	











