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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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The techniques of recombinant DNA technology and micro-propagation are used to produce
Genetically Modified Crops. The following summary is adapted from an account given on the
Food Standards Agency’s web site [www.food.gov.uk]

1.

A plant with the desired characteristic is identified — e.g. resistance to the herbicide
‘Roundup’.

The specific gene that produces this characteristic is found in the plant’'s DNA and
cut out.

To get the gene into the cells of the plant being modified, the gene needs to be
attached to a carrier. A piece of bacterial DNA called a plasmid is joined to the gene
to act as the carrier.

Once the gene is attached to the plasmid, a marker gene is also added to identify
which plant cells take up the new gene.

The ‘gene package’ is put in a bacterium, which multiplies, to create many copies of
the ‘gene package’.

A copy of the ‘gene package’ is dried onto a gold or tungsten particle — and fired
into a piece of tissue from the plant being modified. The particle carries the ‘gene
package’ into the plant’s cells.

The plant tissue is put into a selective growth medium so that only modified tissue
develops into plants.

(@) Explain how different types of enzymes are used in stages 2 and 3 to produce the ‘gene
package’. [4]
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(b) Describe the steps involved in the culture of a large number of genetically identical plants
from the plant tissue produced in stage 7. [3]

(c) (i) Explain the advantage to farmers of having crops resistant to ‘Roundup’. [3]

(i) Explain why environmentalists might have legitimate objections to using GM crops
resistant to ‘Roundup’. [2]
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package’. [4]
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(i) Explain why environmentalists might have legitimate objections to using GM crops
resistant to ‘Roundup’.
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The technigues of recombinant DNA technology and micro-propagation are used to produce
Genetically Modified Crops. The following summary is adapted from an account given on the
Food Standards Agency’s web site [www.food.gov.uk]

1.

A plant with the desired characteristic is identified — e.g. resistance to the herbicide
‘Roundup’.

The specific gene that produces this characteristic is found in the plant’s DNA and
cut out.

To get the gene into the cells of the plant being modified, the gene needs to be
attached to a carrier. A piece of bacterial DNA called a plasmid is joined to the gene
to act as the carrier.

Once the gene is attached to the plasmid, a marker gene is also added to identify
which plant cells take up the new gene.

The ‘gene package’ is put in a bacterium, which multiplies, to create many copies of
the ‘gene package’.

A copy of the ‘gene package’ is dried onto a gold or tungsten particle — and fired
into a piece of tissue from the plant being modified. The particle carries the ‘gene
package’ into the plant’s cells.
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develops into plants.
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Sticky Note
The rest of this is very confused. Random references to irrelevant gene technologies. Even if these technologies were relevant QWC is so poor it would be difficult for an examiner to award any marks.

Sticky Note
Poor QWC. The candidate names the correct enzyme in a way that does not make sense.

Sticky Note
Candidate mentions sticky ends but does not explain what they are.

Sticky Note
Candidate names the correct enzyme but loses the mark because of poor QWC. The rest of this 'sentence' does not make sense.

Sticky Note
[0]
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(b) Describe the steps involved in the culture of a large number of genetically identical plants o
from the plant tissue produced in stage 7. [3] Q
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(i) Explain why environmentalists might have legitimate objections to using GM crops
resistant to ‘Roundup’. @‘
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Sticky Note
[1]

Sticky Note
[0]

Sticky Note
The candidate makes vague incorrect references to pollution by fertiliser and bioaccumulation. Nothing that could be seen as a legitimate objection to using GM crops.

Sticky Note
Candidate refers to pesticides. Either confusing the herbicide Roundup for a pesticide or making an irrelevant point.

Sticky Note
[1]

Sticky Note
This just about gets the third marking point.

Sticky Note
Candidate gives part of the first marking point but does not explain that the weeds are killed.

Sticky Note
[0]

Sticky Note
Reference to callus but in a way that does not make sense. Poor QWC loses this candidate the mark.

Sticky Note
Some reference to sterile technique but not enough to award the mark. 
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Genetically Modified Crops. The following summary is adapted from an account given on the
Food Standards Agency’s web site [www.food.gov.uk]

1. A plant with the desired characteristic is identified — e.g. resistance to the herbicide
‘Roundup’.

2. The specific gene that produces this characteristic is found in the_plant’s DNA and
cut out.

3. To get the gene_into_the cells of the plant being modified, the gene needs to be
attached to a carrier. A piece of bacterial DNA called a plasmid is joined to the gene
o act as the carrier.

4. Once the gene is attached to the plasmid, a.marker gene is also added to jdentify
which plant cells take up the new gene.

5. The ‘gene package’ is put in a bacterium, which multiplies, to create many copies of
the ‘gene package'.

6. A copy of the ‘gene package’ is dried onto a_gold or tungsten particle — and fired
into a piece of tissue from the plant being modified. The particle carries the ‘gene

_package’ into the plant’s cells.

7. The plant tissue is put into a selective growth medium so that only modified tissue
develops into plants.

(a) Explain how different types of enzymes are used in stages 2 and 3 to produce the ‘gene
package’. [4]
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(c) (i) Explain the advantage to farmers of having crops resistant to ‘Roundup’. [3]
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Sticky Note
[4]

Sticky Note
The fourth mark is for explaining the use of ligase.

Sticky Note
The second mark is for explaining that the SAME restriction enzyme is used to cut the plasmid.

Sticky Note
The third mark is for explaining that the enzymes leave  'sticky' ends with unpaired bases which are complimentary.

Sticky Note
The first mark is for explaining the use of restriction enzymes.
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(i) Explain why environmentalists might have legitimate objections to using GM crops
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Sticky Note
[11]

Sticky Note
[1]

Sticky Note
The second mark may be awarded for explaining that the basis of the objection is transfer of resistance gene.

Sticky Note
The first mark cannot be awarded here because there is no explanation of how the gene may pass to weeds.

Sticky Note
Second mark is for explaining reduced competition.

Sticky Note
Third mark is for explaining increased yield.

Sticky Note
The first mark is for explaining that weeds are killed but GM crops are not.

Sticky Note
[3]

Sticky Note
The third mark is for describing subdivision of the callus.

Sticky Note
The second mark is for describing callus development.

Sticky Note
The first mark is for describing the transfer of plant material to sterile growth medium.

Sticky Note
[3]
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Genetically Modified Crops. The following summary is adapted from an account given on the
Food Standards Agency’s web site [www.food.gov.uk]

1. A plant with the desired characteristic is identified — e.g. resistance to the herbicide
‘Roundup’.

2. The specific gene that produces this characteristic is found in the plant’'s DNA and
cut out.

3. To get the gene into the cells of the plant being modified, the gene needs to be
attached to a carrier. A piece of bacterial DNA called a plasmid is joined to the gene
to act as the carrier. -

4. Once the gene is attached to the plasmid, a marker gene is also added to identify
which plant cells take up the new gene.

5. The ‘gene package’ is put in a bacterium, which multiplies, to create many copies of
the ‘gene package.

6. A copy of the ‘gene package’ is dried onto a gold or tungsten particle — and fired
into a piece of tissue from the plant being modified. The particle carries the ‘gene

package’ into the plant’s cells. -*
7. The plant tissue is put into a selective growth medium so that only modified tissue
develops Into plants. =
(a) Explain how different types of enzymes are used in stages 2 and 3 to produce the ‘gene
package'. [4]
........ Tha........ 80300 060 (AWCKON...... QAOMDAUCKLNG. .. 45 AL ....c...

k. ... olota HALS...... oy CALINN AP .. ik
........ Buo QNA...C0m.... fY@AMONK.... B Q. ML . PR (S AAa0ry QAU

LS IARAL..... JnONL.... 0. WPl ML, ... 5 €Uy £000..... THG... BB
LNJYNR...... . uaeed LN....3.& 268 DMA.... . Lgont..r..... Ther S, S PR ...
frogrns L3 J

© WJEC CBAC Ltd. (1075-01)



15

(b) Describe the steps involved in the culture of a large number of genetically identical plants
from the plant tissue produced in stage 7. [3]
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5. The techniques of recombinant DNA technology and micro-propagation are used to produce
Genetically Modified Crops. The following summary is adapted from an account given on the
Food Standards Agency’s web site [www.food.gov.uk]

T

A plant with the desired characteristic is identified — e.g. resistance to the herbicide
‘Roundup’.

The specific gene that produces this characteristic is found in the plant’s DNA and
cut out.

To get the gene into the cells of the plant being modified, the gene needs to be
attached to a carrier. A piece of bacterial DNA called a plasmid is joined to the gene
to act as the carrier. -

Once the gene is attached to the plasmid, a marker gene is also added to identify
which plant cells take up the new gene.

The ‘gene package’ is put in a bacterium, which multiplies, to create many copies of
the ‘gene package'.

A copy of the ‘gene package’ is dried onto a gold or tungsten particle — and fired
into a piece of tissue from the plant being modified. The particle carries the ‘gene
package’ into the plant’s cells. P

The plant tissue is put into a selective growth medium so that only modified tissue
develops into plants.

(a) Explain how different types of enzymes are used in stages 2 and 3 to produce the ‘gene
package’. [4]
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Sticky Note
Forth mark is for explaining the use of ligase.

Sticky Note
Third mark is for explaining that the sticky ends are complementary.

Sticky Note
Second marking point for explaining the SAME restriction enzyme is used to open up the plasmid.

Sticky Note
First marking point for explaining use of restriction enzyme.

Sticky Note
[4]
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(b) Describe the steps involved in the culture of a large number of genetically identical plants
from the plant tissue produced in stage 7. [3]
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Sticky Note
[12]

Sticky Note
[2]

Sticky Note
The second mark is for giving a clear explanation of the basis for the objection.

Sticky Note
The first mark is for clearly stating a legitimate objection.

Sticky Note
[3]

Sticky Note
Third mark is for explaining increased yield.

Sticky Note
Second mark is for explaining reduced competition. 

Sticky Note
First mark is for explaining that weeds will be killed but crop will not.

Sticky Note
Although this candidate gave all five marking points the maximum of three marks were awarded.

Sticky Note
Describing the transfer of plantlets to sterile soil is the fifth marking point.


Sticky Note
The fourth marking point is applying hormones / growth factors to cause differentiation.

Sticky Note
The third mark is for describing the subdivision of the callus.

Sticky Note
Second mark is for describing the development of a callus / mass of undifferentiated cells.

Sticky Note
First mark is for describing the transfer of  plant tissue to a sterile medium.

Sticky Note
[3]
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Sticky Note
This is correct but not needed to give a full answer to the question.
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A species of mouse Peromyscus polionotus found in Florida, USA, has a number of different
coat colours. Coat colour in mice is controlled by several genes. Dark fur is produced when the
hair producing cells secrete a pigment called eumelanin. A high level of eumelanin is produced
when a transmembrane protein called MC1R is stimulated by a hormone.

(@ The diagram below shows part of the amino acid sequence of MC1R, part of the sequence
of nucleotides in the gene for MC1R and how it might change to produce light fur:

Original
s (DD EEEEE
Z\ltlllclleolggie sequence ATCACCAAAAACCGCAACCTGCACTCG
allele

Changed to produce light fur

glﬁgllzog;ie sequence ATCACCAAAAACTGCAACCTGCACTCG

(i) Describe the change in the gene and the subsequent change in the MC1R
molecule. [2]

(i)  Using the information provided, explain how this change results in mice with light
fur. (2]
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(b) This change in the MC1R gene means that there are two alleles, R and C.
The map below shows the distribution of the different coloured mice and the relative
frequencies of the alleles R and C in each population.

Northern Florida

sandy beaches

forest/scrub

Allele 5% R
frequency 95% C

Population 3 Allele 30% R

frequency 70% C

Population 2

Allele 100% R
frequency 0% C

Population 1

(i) Use the diagram to suggest how fur colour is related to environmental conditions.

[2]

(i) Under what circumstance could the difference between the allele frequencies

in populations 2 and 3 be explained by genetic drift, despite both living on
beaches? (]
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Examiner
|
(i) Explain how Natural Selection could have caused the relative allele frequency o

shown in population 3. [4]

(iv) Under what circumstances would the mouse population become a separate
species? (1]
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coat colours. Coat colour in mice is controlled by several genes. Dark fur is produced when the
hair producing cells secrete a pigment called eumelanin. A high level of eumelanin is produced

when a transmembrane protein called MC1R is stimulated by a hormone.
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(b)  This change in the MC1R gene means that there are two alleles, R and C.
The map below shows the distribution of the different coloured mice and the relative
frequencies of the alleles R and C in each population.

Northern Florida

sandy beaches #

forest/scrle

Allele 5% R
frequency 95% C

Population 3 Allele 30% R
frequency 70% C

Population 2
Allele 100% R
frequency 0% C
Population 1

(i) Use the diagram to suggest how fur colour is related to environmental conditions.
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Examiner
[
(i) Explain how Natural Selection could have caused the relative allele frequency o

shown in population 3. [4]

(iv) Under what circumstances would the mouse population become a separate
species? [1]
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A species of mouse Peromyscus polionotus found in Florida, USA, has a number of different
coat colours. Coat colour in mice is controlled by several genes. Dark fur is produced when the
hair producing cells secrete a pigment called eumelanin. A high level of eumelanin is produced

when a transmembrane protein called MC1R is stimulated by & hormone.

(a) Thediagram beloivv‘shows part of the amino acid sequence of MC1R, part of the sequence
of nucleotides in the gene for MC1R and how it might change to produce light fur:

Original

|
Nucleotid
Nudeotide sequence ATCACCAAAAACCGCAACCTGCACTCG

Changed to produce light fur

OO0 00000

z\lllilcileoct:igie sequence ATCACCAAAAAqTG CACCTGCACTCG
dallele .

(i) Describe the change in the gene and the subsequent change in the MC1R
molecule. 2]

WO

(i)  Using the information provided, explain how this change results in mice with light
fur. [2]

Lrortin. MCIR. ot SO Oked By
bomoee< e e
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Sticky Note
[2]

Sticky Note
[1]

Sticky Note
Quality of written communication is weak, with the candidate suggesting the protein is secreting eumelanin, however the first mark would be awarded for ' a different protein is made' so benefit of doubt would be given, especially in the context of the last sentence in the previous answer.
'MCR1 not stimulated by hormone, gets second marking point.

Sticky Note
Candidate describes the change in the nucleotide sequence in nucleotide sequence for first marking point. 
However the change in the amino acid sequence is not specified so second marking point is not awarded.


(b)

sandy beaches =

O ENV\D
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Examiner

This change in the MC1R gene means that there are two alleles, R and C. on

The map below shows the distribution of the different coloured mice and the relative
frequencies of the alleles R and C in each population.

Northern Florida

forest/scrﬁb

Allele 5% R
frequency 95% C

Population 3 Allele 30% R
frequency 70% C

Population 2
Allele 100% R
frequency 0% C
Population 1

(i) Use the diagram to suggest how fur colour is related to environmental conditions.

NER=IE N

(i)  Under what circumstance could the difference between the allele frequencies
in populations 2 and 3 be explained by genetic drift, despite both living on
beaches?

© WJEC CBAC Ltd. (1075-01)



Sticky Note
[0]

Sticky Note
[1]

Sticky Note
No reference to allele frequency.

Sticky Note
The first part of the question is not answered. Fur colour is not related to environmental conditions. However, camouflage is described for second marking point.
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(i) Explain how Natural Selection could have caused the relative allele frequency Q

shown in population 3. [4]

oG C@:v’ ..................................................................................................................................

—

Ye>Wan's

(L9 SN

}sg ...... cé- ........................... O«W ........ mm@ ...... m_xm ...... C allelg O
, NS

(iv) Under what circumstances would the mouse population become a separate @

species? ]
........................... LSOLAION D]

Examiner

only
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Sticky Note
[5]

Sticky Note
[1]

Sticky Note
An isolation mechanism is required.

Sticky Note
Second marking point may be awarded as error carried forward.

Sticky Note
Population 3 is not in forest.

evansl
Sticky Note
[0]
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Examiner
~ |
A species of mouse Peromyscus polionotus found in Florida, USA, has a number of different o

coat colours. Coat colour in mice is controlled by several genes. Dark fur is produced when the
hair producing cells secrete a pigment called eumelanin. A high level of eumelanin is produced
when a transmembrane protein called MC1R is stimulated by a hormaone.

(a) The diagram below shows part of the amino acid sequence of MC1R, part of the sequence
% of nucleotides in the gene for MC1R and how it might change to produce light fur:

Original

Nucleotide sequence ATC%ACCQA\AAJAAC@GCV\AQCTGFAQTCG

(allele R)

Changed to produce light fur

Nucleotide sequence ATC%ACCV\AA‘AAC\TGC‘AACCTG\CAQTCG

(allele C)

(i) Describe the change in the gene and the subsequent change in the MC1R

molecule. [2]
’W\ef\%d\h\p\ﬁ\—MQu\s@qL&nﬁah&Ad\am%czc&ﬁom ............
e 2ol TEC andLo.Ahe. ams ne.amd i Rguen(e.
NBD O e d_fom Lag o LLCgs T meens

%&PMP&@M\@MV&M@\ ..... %ﬁwéomft“ciﬁ ....... |
‘ oat 38 ~ —. %y )

(i) Using the information provided, explain how this change results in mice with light
fur. [2]

ﬁdro(aucm_r\\o“amperbj’rhe,MQUlmoLDr\@ﬁf\uhnwm 0
bxg;mww\e(cu\d&o ..... a%%eteve\ogeme\,w\s .................

WWP@+MQMW ...... WW&V\W\% ..... w\juw ............
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(b) This change in the MC1R gene means that there are two alleles, R and C.
The map below shows the distribution of the different coloured mice and the relative
frequencies of the alleles R and C in each population.

Northern Florida

sandy beaches =

Allele 5% R
frequency 95% C

Population 3 Allele 30% R
frequency 70% C

Population 2

Allele 100% R
frequency 0% C

Population 1

(i) Use the diagram to suggest how fur colour is related to environmental conditions.

(2]

LU a0 chas
houre AN adoyaniege 1oy U(‘uvw‘,)é&ugd\l% TN, _
(i) Undet what circumstanc@ coutd the difference between the allele frequencies
in populations 2 and'3 be explained by genetic drift, despite both living on

‘beaches? 1]

________ SOONNS ARERAIROA . SleChON oNOLIR

® WJEC CBAC Ltd. (1075-01)
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(iii)  Explain how Natural Selection could have caused the relative allele frequency
shown in population 3. [4]

themless Wikely 1o ke edaten by erodaOS: ThiS et £nose, |

pice ik g fux. dse. anene bilbely. o Surove. and .
MREOANCE. | PO.SLAY. on Hnel uleles oy Bant ke sneur...
OFESpeng.2. VL S AL genRIANONS, . Ehe..aurete fal

L\ﬁv\*f .......... WNLARO ed onkl4he foquenty reached 4SYs
m_ﬂchf(...ommt.ge,.n.e.(zoci..._- .........................................................................................................

(iv)  Under what circumstances would the mouse population become a separate
species? 1]

ALt cowsd no Lge coanbedboneed and prodiee.

Examiner

only
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A species of mouse FPeromyscus polionotus found in Florida, USA, has a number of different
coat colours. Coat colour in mice is controlled by several genes. Dark fur is produced when the
hair producing cells secrete a pigmeni called eumelanin. A high level of eumelanin is produced
when a transmembrane protein called MC1R is stimulated by a hormone.

(a) The diagram below shows part of the amino acid sequence of MC1R, part of the sequence
w of nucleotides in the gene for MC1R and how it might change to produce light fur:

Original

Nucieods sequence ATCACCAAARACICGCAACQCTGLACTCG

Changed to produce light fur

Nucleotide sequence  ATCACCIAAARACITGCRACCTGCAGTCG

(allele C)

(i) Describe the change in the gene and the subsequent change in the MC1R

molecule. 2]
Th&f\{—t:\\mp\ﬁ\—LMQu\SQ,qwem_ehmM@Qéﬁom ............
Lea vl TEC and o e, ams Ne. el WD RGuen (€.

OIO LN -

a Y

(i) Using the information provided, explain how this change results in mice with light

fur. 2]
mewmmmdmkmm@\mq ..... MR
ﬁdrogucd;u\gpmpefbjTheMQl&noLDn@ﬁfthmwm
e oL 0ANE. and SO.... a\%g\bteve\%emeLw‘S .................
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Sticky Note
[2]

Sticky Note
Second and third marking points are given in this sentence.


Sticky Note
Change to nucleotide sequence and amino acid sequence both described.


Sticky Note
[2]


(b)

sandy beaches ¢

heume an
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This change in the MC1R gene means that there are two alleles, Rand C.
The map below shows the distribution of the different coloured mice and the relative
frequencies of the alleles R and C in each population.

Northern Florida

Allele 5% R
frequency 95% C

Population 3 Allele 30% R
frequency 70% C

Population 2

Allele 100% R
frequency 0% C

Population 1

(i) Use the diagram to suggest how fur colour is related to environmental conditions.

(2]

CL(LN(U\J e MU(M\U)‘,%&U@J\I% AV § =51 N BN
(i) Under what™circumstance could t difference between the allele frequencies
in populations 2 and:3 be explained by genetic drift, despite both living on

beaches? [1]

________ SMNS ARRAINOA . SeChON OALIMIR. e

©® WJEC CBAC Lid. (1075-01)
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Sticky Note
[0]

Sticky Note
[2]

Sticky Note
Light fur is related to sandy beaches and dark fur to forests for first marking point; reference to camouflaging gets second marking point.
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(iii)  Explain how Natural Selection could have caused the relative allele frequency

shown in population 3. [4]
..‘m_f.gQ@MiﬁhQQ..&.i...m\.(:ﬁ.mxm.@{:»%'\%cﬁu.__hac@\.m..c;\.ﬁ;;cﬁ@@%:?; ...........................
Cn(OOEASKC 0. e DIENdRAUN i Kl endrNINEN . Naliay
themless Wiely 1o ke edaten by erodaCSTTTNC meat. LN, |
pice ik g fux. dstee. anene bilbely. o Surnve.and ..
PREOANCE, _L0.SLAY . on Hnelr aueles B Bent Mk sneur...

m%ﬁumef\’cgnene(»ool@
(iv) Under what circumstances would the mouse population become a separate
species? 1]

Examiner
only
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Sticky Note
[10]

Sticky Note
This is the definition of a species. The question asks for circumstances i.e. an isolating mechanism.

Sticky Note
[0]

Sticky Note
[4]

Sticky Note
95% of population have allele is 4th marking.

Sticky Note
Increasing allele frequency is third marking point.

Sticky Note
Second marking point passing the allele to next generation.


Sticky Note
Selective advantage = first marking point.
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|
6. A species of mouse Peromyscus polionotus found in Florida, USA, has a number of different|

coat colours. Coat colour in mice is controlled by several genes. Dark fur is produced when the

hair producing cells secrete a pigment called eumelanin. A high level of eumelanin is produced
when a transmembrane protein called MC1R is stimulated by a hormone.

(@) The diagram below shows part of the amino acid sequence of MC1R, part of the sequence
of nucleotides in the gene for MC1R and how it might change to produce light fur:

Original

Nucleotid ' | AC( '
clacif Mptance ATCACCAAAAACLCGCAACCTGCACTCG

Changed to produce light fur

Nucleotide sequence ATCACCAAAAACTGCAACCTGCACTCG
(allele C)

(i) Describe the change in the gene and the subsequent change in the MC1R

molecule. 2]
A CyRscro . loee on M0 ognal. oo S2epN Y. haa. changeih.....
Ao HAYMINe TS ARAND... ask. Ao LAIA... $ranacabeel &S
On[frenk. ). 50..a. iflecends.. £ R Mk MRl CLLlen.. JOLRR... CYSHAL................
AAIY VU T Arofning. rﬁv......m......po&d(&ﬂpha(ﬂ. ol s 1. MCAR....
..... WQ%@MDNWQMW} 00, LA S..QnnD. 0 Seounct .
(ii) 1l:'.l.liing the information provided, explain how this change results in mice with Ii?g]t

Ao oMK 30..p10keid. L5 o0 i f
QAR K RonC. Canve k. SLCeAL s gl Qutho ot L0010 2LanLiyg........
..... G-NDSQMOlﬂfhphﬁuu«ttsﬂotﬂwmw{ﬂwwj%i&m&wl%

© WJEC CBAC Ltd. (1075-01) ,. Turn over.
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(b) This change in the MC1R gene means that there are two alleles, R and C.

The map below shows the distribution of the different coloured mice and the relafive
frequencies of the alleles R and C in each population.

Northern Florida

sandy beaches

Allele 5% R
frequency 95% C

POpU'ﬂtion 3 Allele 30% R
frequency 70% C

Population 2

Allele 100% R
frequency 0% C

Population 1

() Use the diagram to suggest how fur colour is related to environmental, conditions.

[2]

(i)  Under what circumstance coqdld the difference between the allele frequencies

In populations 2 and 3 be, sxplained by genetic drift, despite both living on
beaches? [1]

...... The. JOQAAMSDM.. O SN, 1.50..... 2 Y...Chhaned...o... na QRN 40 OOMA...
lo Maur OEKS prng

£Urcouxdwhmwuphb3ummcftﬂpop wakon, 3 4020 hopithelom o

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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(if) Explain how Natural Selection could have caused the relative allele frequency
shown in population 3. [4]

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

o N Ak O wska . Legldc. LU lnawt. o, tdiel v Aeankags..

lllllllllllllllllllllllllllllllllllllllllll

S0.0n.. 0m. EWta. o Joe W Ued oy pregladnng... 00, Haory 0ne... AL, CAMDUL 10g 404
/{%MQ&SWWN{OMwﬂ@;rwmdoamwpa/w@nme,r

0L I X YV 2 VU LML, £ IEYPMNLAN CoQdAGe... | 0. 0. QAL poporton.....

O UL (WGt Gk 9L MM, SONVIR. ) 0. ... AR Frequen oo LGk .
PV LN CHLOWRD 104y Hank A0V Jourit £V r olecreoto - /

(iv) Under what circumstances would the mouse population become a separate

species? [1]

OULOeNS | Hset.... Maty o LonQor.. tepo. AL wlth. LM oy, Ao ...
TS

c5  repvooloctive 150 tadbon- Tigag (Conbinugal)

12

| (b) (¢y) Thiyy o Aspowads $pesrss  when Mae offSprnd

podociel by Matm  cabtebreroling  Ore ekl

connek  cateatill Ao pw dwee: Lot off Spning .
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A species of mouse Peromyscus polionotus found in Florida, USA, has a number of different

coat colours. Coat colour in mice is controlled by several genes. Dark fur is produced when the
hair producing cells secrete a pigment called eumelanin. A high level of eumelanin is produced
when a transmembrane protein called MC1R is stimulated by a hormone.

(@) The diagram below shows part of the amino acid sequence of MC1R, part of the sequence
of nucleotides in the gene for MC1R and how it might change to produce light fur:

Original

Nucleoti - - {
N e ATCACCAAAAACCGCAACCTGCACTCG

Changed to produce light fur

Nucleotide sequence ATCACCAAAAACITGCAACCTGCACTCG
(allele C)

() Describe the change in the gene and the subsequent change in the MC1R

molecule. [2]
AR CgWsie. g oo M8 ortanal. bone. SequtNe has chanaeel
Ao e Yo I Tuis. 20ons... Madk... 208 mLAIA.. $ranacnbeed és......
d/\,FQCUWL.SQ ..... a.ifleent.. £ LML mploculen. joind... Custive
u”$H&£lo;Argmm AR ol pepli ... glaoun..s..... TH8...MCAA.....
..... ot LS 0. 448..QnasnD. g Seguunct .
e olfrrenk
(i)  Using the information provided, explain how this change results in mice with light
fur. [2]

© WJEC CBAC Ltd. (1075-01) , Turn over.
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Sticky Note
Less eumelanin produced is 3rd marking point.

Sticky Note
Change in tertiary structure for first marking point.

Sticky Note
[2]

Sticky Note
Change in amino acid sequence is described.

Sticky Note
Change in gene is described.

Sticky Note
[2]
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(b) This change in the MC1R gene means that there are two alleles, R and C. .
The map below shows the distribution of the different coloured mice and the relative

frequencies of the alleles R and C in each population.

Northern Florida

sandy beaches

forest/scrub o

Allele 5% R
frequency 95% C

AdRy—.

Allele 100% R
frequency 0% C

Population 3 Allele 30% R
frequency 70% C

Population 2

Population 1

() Use the diagram to suggest how fur colour is related to environmental, conditions.

21D

In.sanolyy bea.phos.y bbo... ligisk.mice. hoot. 0. Seleclisk. duantage o Uity ...

-0 ey blend i wikh M2 LigWk. Somol... Howestcin.. LRk [ser . ik LS. ........

ATy 00, Hars.. 65, (onhwel)

(i)  Under what circumstance could the difference between the allele frequencies
in populations 2 and 3 be/explained by genetic drift, despite both living on @

beaches? o (1]
‘ N
.............. 0O 08 SNAUL-.1.50....2Y. Chaant.y.. e QLRI
TN p 0 ¢ j ClsVW ulﬁtspm\{
-Foc.coukd...host. baon . ponneal on.. oy lom MLCe cn popldakon 3 G
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Sticky Note
[1]

Sticky Note
Genetic drift occurs in small populations.

Sticky Note
Light fur in sandy beaches and dark fur in forest both given for first marking point.

Sticky Note
Reference to camouflage for second marking point.

Sticky Note
[2]
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(i) Explain how Natural Selection could have caused the relative allele frequency
shown in population 3. [4]

WS- .p. QIO an0l...pAM 0N HAL.......

A ONOUNGL. . QML . 4O JAQGINEZ AL 4. Q... DAL QI s
NS OO R AL LIS ChaiQe. . ) o001 HE

Lwporton....
S : I

O MR . Mgk L9 OMIMA... SOTKIVE. y S0, 4n8.... LAMRAGCC e QuITTTh 0t IGAE.....
UV LR CHLOWRD 104y Hank AOV Dot £V r olicremno - ;

(iv) Under what circumstances would the mouse population become a separate

species? [1]

LISt | a0y N0, Aongr. . tepd Av o & wolth.. equ..otls:. At ..
TWES 5 regvooloctive 140 C -'@((onumum)

Examiner
only
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b (b) (ev) 'TM;\)} o Aspowdthy Sposron Wln Mae ofpepiig

O\
puolociol gy Moo coabropetoling O ondevdy\g . Wy\
conupk  cntecatil o pwdvee Perttl  off Spang .
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Sticky Note
[11]

Sticky Note
The mark is for giving an isolating mechanism. The continuation is a definition of a species.

Sticky Note
Increasing allele frequency is third marking point.

Sticky Note
Passing favourable alleles to next generation is second marking point.

Sticky Note
Selective advantage is first marking point.

Sticky Note
[3]

evansl
Sticky Note
[1]
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7. The following is a quotation from an ecological investigation.

“Lowland heaths are high-profile ecosystems for conservation action in England, but they are
under threat from invasion by Betula spp., Pinus sylvestris, and Ulex europaeus.”

[R.J. Mitchel et al. Journal of Applied Ecology, 1997, 37, 1426-1444]

(a) Distinguish between primary succession and secondary succession. [2]

© WJEC CBAC Ltd. (1075-01) Turn over.
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The authors studied a number of heathland sites in Dorset including Arne, Blackhill, and Higher
Hyde, where succession to one or another of the three species had taken place. The data below
are based on the paper but have been simplified and modified for illustrative purposes.

The successional stages in the study were named according to the dominant invasive species;
plus B, where Betula spp, was the invader, plus PS, where Pinus sylvestris was the invader and
plus U, where Ulex europaeus, was the invader.

(b) The group examined changes in soil chemistry from the original heath stage. Some of
their results are summarised in the table below:

soil chemical property value by succession stage
original heath | plus B | plus PS | plus U
pH
Arne 3.63 4.01 3.60 3.63
Blackhill 3.52 3.66 3.48 3.54
Higher Hyde 3.53 5.06 3.51 3.47
mean 3.56 4.24 3.53 3.55
phosphorus ngg"1
Arne 2.41 3.85 2.69 3.16
Blackhill 415 4.91 3.79 4.55
Higher Hyde 5.08 5.35 3.55 4.76
mean 3.88 4.70 3.34 416
nitrate/nitrite pgNg™
Arne 0.51 0.65 0.59 1.16
Blackhill 0.84 0.88 0.97 2.31
Higher Hyde 0.69 0.98 1.17 3.64
mean 0.68 0.84 0.91 2.37
(i) What do the pH values tell us about the soil in all stages in all sites? [1]

(i)  Use mean values from the table above to compare three changes to soil chemistry
following invasion by Betula spp. with the changes following invasion by Ulex
europaeus. [3]

© WJEC CBAC Ltd. (1075-01)
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The table below shows changes to the vegetation in the successional stages:

Species % cover of species (by site)
(by successional stage) Arne Blackhill | Higher Hyde
original heath

Calluna vulgaris 62.0 66.1 88.2
Erica cinerea 22.4 257 2.6
Erica tetralix 9.9 2.6 9.9
Cladonia portentosa 8.5 0 0.5
plus B

Betula spp. 18.9 11.7 16.5
Agrostis curtisii 0.0 53.6 0.0
Pteridium aquilinum 25.2 75 1.6
Calluna vulgaris 0.0 0.0 0.4
plus PS

Pinus sylvestris 36.2 38.2

Pteridium aquilinum 0.3 247

Erica cinerea 0.0 0.0

Calluna vulgaris 0.0 0.0

plus U

Ulex europaeus 87.0 75.3 79.0
Calluna vulgaris 14.7 5.8 7.2
Erica cinerea 1.5 11.3 4.3
Erica tetralix 041 0.3 0.3

(i) Which invading species has least impact on the vegetation on the original
heathland? (]

(i)  With reference to the data for plus B in both tables suggest a mechanism by which
changes to vegetation occur during succession. 2]

© WJEC CBAC Ltd. (1075-01) Turn over.

Examiner
only



(d)

22

Sixteen years later some of these successions have reached their natural conclusions.

(i) What name is given to the group of organisms that inhabit the ecosystem at the end
of successional change? [1]

(iii)  Using named species from the table in part (c) explain why conservationists in
Dorset are taking steps to prevent plus B and plus PS succession in heathland,
but are less worried about type plus U succession. [2]

© WJEC CBAC Ltd. (1075-01)
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7.

The following is a quotation from an ecological investigation.

“Lowland hea{hs are high-profile ecosystems for conservation action in England, but they are
under threat from invasion by Betula spp., Pinus sylvestris, and Ulex europaeus.”

[R.J. Mitchel et al. Journal of Applied Ecology, 1997, 37, 1426-1444]

(a)  Distinguish between primary succession and secondary succession.

Pnmory. SUEEsSony. LS. 0uT. O e

S Aetore oL\
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The authors studied a number of heathland sites in Dorset including Arne, Blackhill, and Higher
Hyde, where succession to one or another of the three species had taken place. The data below
are based on the paper but have been simplified and modified for illustrative purposes.

The successional stages in the study were named according to the dominant invasive species;
plus B, where Betula spp, was the invader, plus PS, where Pinus sylvestris was the invader and
plus U, where Ulex europaeus, was the invader.

(b) The group examined changes in soil chemistry from the original heath stage. Some of

20

their results are summarised in the table below:

soil chemical property value by succession stage
original heath | plus B | plus PS | plus U
pH
Arne 3.63 4.01 3.60 3.63
Blackhill 3.52 3.66 3.48 3.54
Higher Hyde 3.53 5.06 3.51 3.47
mean 3.56 4.24 3.53 3.55
phosphorus ung‘1
Arne 2.41 3.85 2.69 3.16
Blackhill 415 4.91 3.79 4.55
Higher Hyde 5.08 5.35 3.55 4.76
mean 3.88 4.70 3.34 416
nitrate/nitrite ugNg™
Arne ‘ 0.51 0.65 0.59 1.16
Blackhill 0.84 0.88 0.97 2.31
Higher Hyde 0.69 0.98 117 3.64
mean 0.68 0.84 0.91 2.37
(i)  What do the pH values tell us about the soil in all stages in all sites? [1]

(i)  Use mean values from the table above to compare three changes to soil chemistry
following invasion by Betula spp. with the changes following invasion by Ulex

europaeus. [3]
!
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(c) The table below shows changes to the vegetation in the successional stages: o

Species % cover of species (by site)
(by successional stage) Arne Blackhill | Higher Hyde
original heath

Calluna vulgaris 62.0 66.1 88.2
Erica cinerea 22.4 257 - 26
| Erica tetralix 9.9 2.6 9.9
Cladonia portentosa 8.5 0 0.5
plus B

Betula spp. 18.9 11.7 16.5
Agrostis curtisii 0.0 53.6 0.0
Pteridium aquilinum 25.2 75 1.6
Calluna vulgaris 0.0 0.0 0.4
plus PS

Pinus sylvestris 36.2 38.2

Pteridium aquilinum 0.3 247

Erica cinerea 0.0 0.0

Calluna vulgaris 0.0 0.0

plus U

Ulex europaeus _ 87.0 75.3 79.0
Calluna vulgaris 14.7 5.8 7.2
Erica cinerea 1.5 1.3 4.3
Erica tetralix 041 0.3 0.3

(i)  Which invading species has least impact on the vegetation on the original
heathland? ' 1]

..................................... OUMS U

(i)  With reference to the data for plus B in both tables suggest a mechanism by which
changes to vegetation occur during succession. [2]
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.(d) Sixteen years later some of these successions have reached their natural conclusions.

(i

......................... R . N L P
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What name is given to the group of organisms that inhabit the ecosystem at the end

of successional change? M1l

00l Erees
What usually happens 1o species diversity as succession proceeds? \ [1]

Using named species from the table in part (c) explain why conservationists in
Dorset are taking steps to prevent plus B and plus PS succession in heathland,
but are less worried about type plus U succession. [2]

Examiner
only
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7.

The following is a quotation from an ecological investigation.

“Lowland heafhé are high-profile ecosystems for conservation action in England, but they are
under threat from invasion by Betula spp., Pinus sylvestris, and Ulex europaeus.”

[R.J. Mitchel et al. Journal of Applied Ecology, 1997, 37, 1426-1444]

S Aetore oL\

=
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Sticky Note
[1]

Sticky Note
Poor QWC again but there is just enough here to allow benefit of doubt for second mark.

Sticky Note
Poor QWC loses this mark. "Primary succession is bare rock ..." does not make sense.
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The authors studied a number of heathland sites in Dorset including Arne, Blackhill, and Higher
Hyde, where succession to one or another of the three species had taken place. The data below
are based on the paper but have been simplified and modified for illustrative purposes.

The successional stages in the study were named according to the dominant invasive species;
plus B, where Betula spp, was the invader, plus PS, where Pinus sylvestris was the invader and
plus U, where Ulex europaeus, was the invader.

(b) The group examined changes in soil chemistry from the original heath stage. Some of
their results are summarised in the table below:

soil chemical property value by succession stage
original heath | plus B | plus PS | plus U
pH
Arne 3.63 4.01 3.60 3.63
Blackhill 3.52 3.66 3.48 3.54
Higher Hyde 3.53 5.06 3.51 3.47
mean 3.56 4.24 3.53 3.55
phosphorus ngg‘1
Arne 2.41 3.85 2.69 3.16
Blackhill 415 4.91 3.79 4.55
Higher Hyde 5.08 5.35 3.55 4.76
mean 3.88 4.70 3.34 416
nitrate/nitrite ugNg™
Arne ‘ 0.51 0.65 0.59 1.16
Blackhill 0.84 0.88 0.97 2.31
Higher Hyde 0.69 0.98 117 3.64
mean 0.68 0.84 0.91 2.37
(i)  What do the pH values tell us about the soil in all stages in all sites? 1]

(i)  Use mean values from the table above to compare three changes to soil chemistry
following invasion by Betula spp. with the changes following invasion by Ulex
europaeus.

© WJEC CBAC Ltd. (1075-01)
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Sticky Note
[0]

Sticky Note
No comparison with Ulex.

Sticky Note
Incorrect change for Betula, no comparison with Ulex.

Sticky Note
Incorrect change for Betula, no comparison with Ulex.

Sticky Note
[1]

Sticky Note
Correct identification that all pH values are acidic.


Examiner
|
(c) The table below shows changes to the vegetation in the successional stages: o

Species % cover of species (by site)
(by successional stage) Arne Blackhill | Higher Hyde
original heath

Calluna vulgaris 62.0 66.1 88.2
Erica cinerea 22.4 25.7 2.6
| Erica tetralix 9.9 26 9.9
Cladonia portentosa 8.5 0 0.5
plus B

Betula spp. 18.9 1.7 16.5
Agrostis curtisii 0.0 53.6 0.0
Pteridium aquilinum 25.2 7.5 1.6
Calluna vulgaris 0.0 0.0 0.4
plus PS

Pinus sylvestris 36.2 38.2

Pteridium aquilinum 0.3 24.7

Erica cinerea 0.0 0.0

Calluna vulgaris 0.0 0.0

plus U

Ulex europaeus _ 87.0 75.3 79.0
Calluna vulgaris 14.7 58 7.2
Erica cinerea 1.5 11.3 4.3
Erica tetralix 0.1 0.3 0.3

(i) Which invading species has least impact on the vegetation on the original

heathland? [1] g

(i)  With reference to the data for plus B in both tables suggest a mechanism by which
changes to vegetation occur during succession. [2] Q

© WJEC CBAC Ltd. (1075-01) Turn over.



Sticky Note
[0]

Sticky Note
No reference to change in soil chemistry for first marking point. No reference to competitive advantage nor suitability for second mark.

Sticky Note
[0]

Sticky Note
Plus U is not the name of a species.
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.(d) Sixteen years later some of these successions have reached their natural conclusions.

()

What name is given to the group of organisms that inhabit the ecosystem at the end
of successional change? [1]

Using named species from the table in part (c) explain why conservationists in
Dorset are taking steps to prevent plus B and pius PS succession in heathland,
but are less worried about type plus U succession. [2]

© WJEC CBAC Ltd. (1075-01)
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Sticky Note
[3]

Sticky Note
[0]

Sticky Note
Named species not used.

Sticky Note
[1]

Sticky Note
Correct.

Sticky Note
[0]

Sticky Note
Incorrect. Oak trees is not the name of a community.


7.

The foIIov”\'/'ing.“fis‘ a"quotation from an ecological investigation.

“Lowland heaths are high-profile ecosystems for conservation action in England, but they are
under threat from invasion by Betula spp., Pinus sylvestris, and Ulex europaeus.”

[R.J. Mitchel et al. Journal of Applied Ecology, 1997, 37, 1426-1444]

(a) Distinguish between primary succession and secondary succession. 2]

© WJEC CBAC Lid. (1075-01) Turn over.
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Examiner
|
The authors studied a number of heathland sites in Dorset including Arne, Blackhill, and Higher o

Hyde, where succession to one or another of the three species had taken place. The data below
“are based on the paper but have been simplified and modified for illustrative purposes.
The successional stages in the study were named according to the dominant invasive species;
lus B, where Betula spp, was the invader, plus PS, where Pinus sylvestris was the invader and
_plus U, where Ulex europaeus, was the invader.

(b) The group examined changes in soil chemistry from the original heath stage. Some of
their results are summarised in the table below:

soil chemical property value by succession stage
original heath | plus B | plus PS | plus U
pH
Arne 3.63 4.01 3.60 3.63
Blackhill 3.52 3.66 3.48 3.54
Higher Hyde 3.53 5.06 3.51 3.47
mean 3.56 4.24 3.53 3.55
phosphorus pgPg™
Arne 2.41 3.85 2.69 3.16
Blackhill 415 4.91 3.79 4.55
Higher Hyde 5.08 5.35 3.55 4.76
mean 3.88 4.70 3.34 416
nitrate/nitrite pgNg™
Armne 0.51 0.65 0.59 1.16
Blackhill 0.84 0.88 0.97 2.31
Higher Hyde 0.69 0.98 117 3.64
mean 0.68 0.84 0.91 2.37
()  What do the pH values tell us about the soil in all stages in all sites? 1]

\ua\\\)a\\owmd\wkm%w\\s capdedio b o .

(i) Use mean values from the table above to compare three changes to soil chemistry
following invasion by Betula spp. with the changes following invasion by Ulex
europaeus. - [3]

pH N\N\IQMU\Q&M\J\C\WQ ...... e ds. . sonl e .

adboline. . iroma. Y. odeded hecddh Luadureds.. Wlar o™ \D
Yoouged Vo SL0—e e
phosphorus mghos@hmmbwﬂmemmms\ ......................

Aincrened e gl st Baken Yep et cund inwreesed wilhy [,

AR TSR CENSR T SR N Mo Wity Bakeoled \ 0P - ’ .
nitrate/nitrite %m\:m{unwmmmdumcwwﬁhm

u\kuxc} ...... YASON B G T T U T 5 LoV ERURY\ NI N N1 I B

Q\NB A ’
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The table below shows changes to the vegetation in the successional stages:

Species % cover of species (by site)
(by successional stage) Arne Blackhill | Higher Hyde
original heath

Calluna vulgaris 62.0 66.1 88.2
Erica cinerea ' 22.4 25.7 2.6
Erica teiralix 9.9 2.6 , 9.9
Cladonia portentosa 8.5 0 0.5
plus B

Betula spp. 18.9 1.7 16.5
Agrostis curtisii 0.0 53.6 0.0
Pteridium aquilinum 25.2 ¢ 7.5 1.6
Calluna vulgaris 0.0 0.0 0.4
plus PS

Pinus sylvestris 36.2 38.2

Pteridium aquilinum 0.3 247

Erica cinerea 0.0 0.0

Calluna vulgaris 0.0 0.0

plus U

Ulex europaeus 87.0 75.3 79.0
Calluna vulgaris 14.7 5.8 7.2
Erica cinerea 1.5 11.3 4.3
Erica tetralix 0.1 0.3 0.3

() Which invading species has least impact on the vegetation on the original
heathland? ' [1]

(i)  With reference to the data for plus B in both tables suggest a mechanism by which

changes to vegetation occur during succession. . [2]
Sod D Bakelos sep.... \gc:\)'\bln\lmMJ(\L ..... U2t el
W Sel o alkeling . e ek eridiven aqViMarm....
\mad\c«r\)w;m\ﬁ@x&rﬂ/m ...... 3. Lu A Yo _
Q)J\\Nf\(&\/u\od(z/ﬂ.&\mb.)\d ..... ok do Ef* Nodee YN oueen o

f_
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(d) Sixteen years later some of these successions have reached their natural conclusions.

(i)

(i)

(iif)

What name is given to the group of organisms that inhabit the ecosystem at the end
of successional change? [1]

........................................... Q,k&mm(—mmmmu
{

What usually happens to species diversity as succession proceeds? [1]
......................... SWu%Q\Awm%mcmw}@/x

Using named species from the table in part (c) explain why conservationists in
Dorset are taking steps to prevent plus B and plus PS succession in heathland,

but are less worried about type plus U succession. [2]
CORNDIR %)lw; ...... UY\P ......... Q&RC&G\J‘Q ..... L0 \-\chrh\(\& .................

a2 omd. e, hed i ‘(\LLQ/WL;@(\Y\QJ ...........................
LOWE 9 9pecien So. far howeaas QIS end
g\a\)‘b ....... P o il in e oo \szfe.56 ............................................

Co\unisakten and \‘((\"(\w\r uoen

W
s\ {)\N% D coluna \)u\%o»&s o\ e
i Alredk Lompakivion wily
Qﬁaaim}\ sl ool \ju\CaCU‘(\_S .
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7.

The foIIov"\)ingk‘f‘is: ak'quotation from an ecological investigation.

“Lowland heaths are high-profile ecosystems for conservation action in England, but they are
under threat from invasion by Betula spp., Pinus sylvestris, and Ulex europaeus.”

[R.J. Mitchel et al. Journal of Applied Ecology, 1997, 37, 1426-1444]

(a) Distinguish between primary succession and secondary succession. [2][@

Pomoma sscceadon s e colaniscM Y\T\ﬁf\d ..... Mack hen o
pevar. \Baniheblted U oo \oue vadh. @ X wr@w\a ................

Jo onceepe bmc\ hre. =

\)Pz_,mmk‘@pm,\ e S

o~
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Sticky Note
[2]

Sticky Note
This just about describes secondary succession for second marking point.


Sticky Note
Candidate correctly describes primary succession for first marking point.


The authors studied a number of heathland sites in Dorset including Arne, Blackhill, and Higher
Hyde, where succession to one or another of the three species had taken place. The data below

20

“are based on the paper but have been simplified and modified for illustrative purposes.

The successional stages in the study were named according to the dominant invasive species;
lus B, where Betula spp, was the invader, plus PS, where Pinus sylvestris was the invader and

“plus U, where Ulex europaeus, was the invader.

(b) The group examined changes in soil chemistry from the original heath stage. Some of

their results are summarised in the tabie below:

()

soil chemical property value by succession stage
original heath | plus B | plus PS | plus U
pH
Arne 3.63 4.01 3.60 3.63
Blackhill 3.52 3.66 3.48 3.54
Higher Hyde 3.53 5.06 3.51 3.47
mean 3.56 4.24 3.53 3.55
phosphorus pgPg™
Arme 2.41 3.85 2.69 3.16
Blackhill 415 4.91 3.79 4.55
Higher Hyde 5.08 5.35 3.55 4.76
mean 3.88 4.70 3.34 416
nitrate/nitrite pgNg™
Arme 0.51 0.65 0.59 1.16
Blackhill 0.84 0.88 0.97 2.31
Higher Hyde 0.69 0.98 147 3.64
mean 0.68 0.84 0.91 2.37
What do the pH values tell us about the soil in all stages in all sites? [1]

\wz\X\)a\\med\wkmvg:\\s capledia A o @

Use mean values from the table above to compare three changes to soil chemistry
following invasion by Betula spp. with the changes following invasion by Ulex
europaeus. f— [3]

pH Mo Auarien. @ Bdvlo Sop rnade. fu seil tomse..

adbeline. romo. Y. oedrd heck Ladureds. Dl

e 80—

phosphorus _“Q_Q\\O'b()\’lﬁmb ........ L ﬂmeiRNm\\ .....................
ARz v g8 Wi Bekae. Yop Ve —aund increesed with

@.\NB 3 @
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Sticky Note
[2]

Sticky Note
Incorrect correct change caused by Betula.

Sticky Note
Correct change caused by Betula AND correct comparison with Ulex.


Sticky Note
Correct change caused by Betula AND correct comparison with Ulex.

Sticky Note
[0]

Sticky Note
Incorrect. pH does not indicate availability of nitrogen.


(c)

21

The table below shows changes to the vegetation in the successional stages:

Species % cover of species (by site)
(by successional stage) Arne Blackhill | Higher Hyde
original heath

Calluna vulgaris 62.0 66.1 88.2
Erica cinerea ' 22.4 25.7 2.6
Erica teiralix 9.9 2.6 , 9.9
Cladonia portentosa 8.5 0 0.5
plus B

Betula spp. 18.9 117 16.5
Agrostis curtisii 0.0 53.6 0.0
Pteridium aquilinum 252 ¢ 7.5 1.6
Calluna vulgaris 0.0 0.0 0.4
pius PS

Pinus sylvestris 36.2 38.2

Pteridium aquilinum 0.3 24.7

Erica cinerea 0.0 0.0

Calluna vulgaris 0.0 0.0

plus U

Ulex europaeus 87.0 75.3 79.0
Calluna vulgaris 14.7 5.8 7.2
Erica cinerea 1.5 11.3 4.3
Erica tetralix 041 0.3 0.3

() Which invading species has least impact on the vegetation on the original
heathland? ' 1]

(i)  With reference to the data for plus B in both tables suggest a mechanism by which
changes to vegetation occur during succession. (2]

© WJEC CBAC Ltd. (1075-01) Turn over.

Examiner
only



Sticky Note
[0]

Sticky Note
[1]

Sticky Note
No reference to competitive advantage/ disadvantage nor suitability for second mark.

Sticky Note
Correct description of altered soil chemistry for first mark.

Sticky Note
Plus PS is not the name of a species. In any case plus U has less impact.


22

Examiner
|
(d) Sixteen years later some of these successions have reached their natural conclusions. o

(i) What name is given to the group of organisms that inhabit the ecosystem at the end

of successional change? [1] Q
....................................................... ehienone Cemonmndtn [

O
(i) What usually happens to species diversity as succession proceeds? 1] @

.................................... s(musz@ck«wmkmxnc,mw

(i) Using named species from the table in part (c) explain why conservationists in
Dorset are taking steps to prevent plus B and plus PS succession in heathland,
but are less worried about type plus U succession. [2]

3 )

co\inisakion and fv\"(\w\r oo
s\ ?\M% B wullonea \)u\%m&s c\d e
I\ Qirede tompdifion with W
Qﬁc&\"\e}\ S colnes gy
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Sticky Note
[7]

Sticky Note
[0]

Sticky Note
There is no evidence from the table that plus U, plus B and plus PS are at different stages of succession. Although there are named species here, the reference to them does not answer the question.

Sticky Note
[1]

Sticky Note
[1]

Sticky Note
Candidate correctly identifies that biodiversity increases as succession proceeds.

Sticky Note
Candidate correctly names climax community.


1.

The following is a quotation from an ecological investigation.

“Lowland heaths are high-profile ecosystems for conservation action in England, but they are

under threat from invasion by Betula spp., Pinus sylvestris, and Ulex europaeus.”

[R.J. Mitchel et al. Journal of Applied Ecology, 1997, 37, 1426-1444]

(@) Distinguish between primary succession and secondary succession.

[2]
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The authors studied a number of heathland sites in Dorset including Arne, Blackhill, and Higher
Hyde, where succession to one or another of the three species had taken place. The data below
are based on the paper but have been simplified and modified for illustrative purposes.

The successional stages in the study were named according to the dominant invasive species;
plus B, where Betula spp, was the invader, plus PS, where Pinus sylvestris was the invader and
plus U, where Ulex europaeus, was the invader.

(b) The group examined changes in soil chemistry from the original heath stage. Some of
their results are summarised in the table below:

soil chemical property value by succession stage
original heath | plus B | plus PS | plus U

pH
Arne 3.63 4.01 3.60 3.63
Blackhill 3.52 3.66 3.48 3.54
Higher Hyde 3.53 5.06 3.91 3.47

mean 3.96 4.24 3.53 3.55
phosphorus ngg'1
Arne 2.41 3.85 2.69 3.16
Blackhill 415 4.91 3.79 4.55
Higher Hyde 5.08 9.39 3.5 4.76

mean 3.88 4.70 3.34 416
nitrate/nitrite pgNg™’
Arne 0.51 0.65 0.59 116
Blackhill 0.84 0.88 0.97 2.31
Higher Hyde 0.69 0.98 1.7 3.64

mean 0.68 0.84 0.91 2.37

(i) What do the pH values tell us abaut the soil in all stages in all sites? [1]
AN s e Qe
(i) Use mean values from the table above to compare three changes to soil chemistry

following invasion by Betula spp. with the changes following invasion by Ulex
europaeus. [3]

pH ... p\u;{:}s ..... chle. Yo 1Case. M. O 06 e . 3;).?.!., ........................
Wea plus U‘., fﬁJ\‘m‘-‘w Mihes Mg Gl
U ... M2 QedlAy......

M\MQS
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(c) The table below shows changes to the vegetation in the successional stages:

Species % cover of species (by site)
(by successional stage) Arne Blackhill | Higher Hyde
original heath

Calluna vulgaris 62.0 66.1 88.2
Erica cinerea 22.4 25.7 2.0
Erica tetralix 9.9 2.6 9.9
Cladonia portentosa 8.5 0 0.5
plus B

Betula spp. 18.9 11.7 16.5
Agrostis curtisii 0.0 53.6 0.0
Pteridium aquilinum 20,7 7.5 1.6
Calluna vulgaris v~ 0.0 0.0 0.4
plus PS

Pinus sylvestris 36.2 38.2

Pteridium aquilinum 0.3 24.7

Erica cinerea .~ 0.0 0.0

Calluna vulgaris - 0.0 0.0

plus U

Ulex europaeus 37.0 75.3 79.0
Calluna vulgaris ~~ 14.7 5.8 7.2
Erica cinerea_~ 1.5 11.3 4.3
Erica tetralix - 0.1 0.3 0.3

(i) Which invading species has least impact on the vegetation on the original

heathland?

iiiiiiiiiiiiiiiiiiiiiiiiii

[1]

Cz&_ﬁ,}- ;}*‘qﬂﬁm:f”&.ﬁ...;’moﬁk ..... J:—r-"’l.ﬂ ............
ongvmu( SPeciey Owe =iy Preseat,

(i) With reference to the data for plus B in both tables suggest a mechanism by which

changes to vegetation occur during succession. [2]

...... P 5. B s.able. ko niewe. bobin Yoo Y. (bkth. Cod..... phasphacs.........
CanCord®pn...... o e sl b ....... Sch. (oess. . W% ..... Wﬁ@zm: ....................
En _onerta, Eaca. Jeratic. ond.. Cloolota...... parteafra.... 02 abl. b
BN, Cttmasg.. . dealh... ... Hule.... Specds Q.. Wbubeyue/w ...................

A So0 e d AiHoad
(NS wresr .Qcoh@(,
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(d) Sixteen years later some of these successions have reached their natural conclusions. -

(i) What name is given to the group of organisms that inhabit the ecosystem at the end

of successional change? [1]
................. OUZWKCOmwm\zj,
(i) What usually happens to species diversity as succession proceeds? [1]

(i) Using named species from the table in part (c) explain why conservationists In
Dorset are taking steps to prevent plus B and plus PS succession in heathland,

but are less worried about type plus U succession. [2]
PL_;@U ...... occesaion.. ooly... L. ... Chdwm ...... paﬁmm ...... utup\u:k/ ....................
Cesdon,  muimiaing.. Ba (o anl..... Eﬂ‘cale‘wf/ﬁ(ala?mu\ .............................
Vﬁ\fub@w ....... ( 1%"20“555‘&% ...... WW(M ...... p[/-’ﬁarmd ...... %'PS ...... llMog.......
Wj?acrﬂa,fﬂdudm}[ﬂﬁa-lekvthah%’m“ljc\@wm ...... Cﬁw‘g 1=

Jf S0z GMMM‘
Onsner  boonia
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7.

The following is a quotation from an ecological investigation.

“Lowland heaths are high-profile ecosystems for conservation action in England, but they are
under threat from invasion by Betula spp., Pinus sylvestris, and Ulex europaeus.”

[R.J. Mitchel et al. Journal of Applied Ecology, 1997, 37, 1426-1444]

(a) Distinguish between primary succession and secondary succession. [2]
Damiw,...Sxcessnn... OCLs. ven..o Mohdas.. 5'0;&‘9@@5@( ..... ‘Z} ..... apeuks,...
é)z.-‘ﬂvwrm ....... Po0es.. 0. \okere Hoa... Pubilad .. Corsiys. .. bore et in..
Mokl Y. Mol Ry Sppocrd... Aa... Grernn.. X L —
ICCESHON S ... SPCckn. O -bobd an. QR Oller Hatey. Gpn......

F 5w addihe cesver  bonbte [
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Sticky Note
Second mark is awarded below.

Sticky Note
The first mark is for stating succession takes place from an environment that has not previously been colonised / bare rock.
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The authors studied a number of heathland sites in Dorset including Arne, Blackhill, and Higher
Hyde, where succession to one or another of the three species had taken place. The data below
are based on the paper but have been simplified and modified for illustrative purposes.

The successional stages in the study were named according to the dominant invasive species;
plus B, where Betula spp, was the invader, plus PS, where Pinus sylvestris was the invader and
plus U, where Ulex europaeus, was the invader.

(b) The group examined changes in soil chemistry from the original heath stage. Some of

their results are summarised in the table below:

soil chemical property value by succession stage
original heath | plus B | plus PS | plus U
pH
Arne 3.63 4.01 3.60 3.63
Blackhill 3.52 3.66 3.48 3.54
Higher Hyde 3.53 5.06 3.51 3.47
mean 3.56 4.24 3.53 3.55
phosphorus pugPg™
Arne 2.4 3.85 2.69 3.16
Blackhill 415 4.91 3.79 4.55
Higher Hyde 5.08 5.85 3.55 4.76
mean 3.88 4.70 3.34 416
nitrate/nitrite uygNg™
Arne 0.51 0.65 0.59 1.16
Blackhill 0.84 0.88 0.97 2.31
Higher Hyde 0.69 0.98 117 3.64
mean 0.68 0.84 0.91 2,37

(i) What do the pH values tell us abgut the soil in all stages in all sites? 1]

(i) Use mean values from the table above to compare three changes to soil chemistry
following invasion by Betula spp. with the changes following invasion by Ulex
europaeus. [3]

pH ... pbaﬁvsabu\o ..... NChoe. M. O 0. RS0l . /

Pra gdus U, (Inids mabhes e g

("‘Mh«\@ ....... Hy..... Socl.. (e Qoldie.... u‘?a‘fb:&n: ..... SO, Mave. OlddAy.....

o P S (05550 K. s L., S, ctusen, Wi Conbtin. By ...
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Sticky Note
[3]

Sticky Note
In all three examples the candidate gives the change caused by Betula AND compares that with the change caused by Ulex. 

Sticky Note
This mark is for recognising that all the values are acidic pHs.

Sticky Note
[1]
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(c) The table below shows changes to the vegetation in the successional stages:

Species % cover of species (by site)
(by successional stage) Arne Blackhill | Higher Hyde
original heath
Calluna vulgaris 62.0 66.1 88.2 .
Erica cinerea 224 25.7 2.6
Erica tetralix 9.9 2.6 9.9
Cladonia portentosa 8.5 0 0.5
plus B
Betula spp. 18.9 11.7 16.5
Agrostis curtisii 0.0 53.6 0.0
Pteridium aquilinum 25.2 5 1.6
Calluna vulgaris v~ 0.0 0.0 0.4
plus PS
Pinus sylvestris 36.2 38.2
Pteridium aquilinum 0.3 247
Erica cinerea . i 0.0 0.0
Calluna vulgaris v 0.0 0.0
plus U
Ulex europaeus 87.0 9.3 79.0
Calluna vulgaris “ 14.7 5.8 7.2
Erica cinerea_~ 1.5 1.3 4.3
Erica tetralix -~ 041 0:3 0.3
(i) Which invading species has least impact on the vegetation on the original
heathland? = [1]
............... UlnguNmHAuMswg%*4}3*%»’,45{340,:#/)-%

oMl SPeciey Owe  sui présear.
(i)  With reference to the data for plus B in both tables suggest a mechanism by which

changes to vegetation occur during succession. [2]
P B is able. o tiewse.. kot M. ... Los...ond..... ,{)MW@
Lontorkmplon...... o e ool .. Such. (el Hut. M. ﬂéﬂh Woelua...........
En. overta, Boca.. Jetdic..ond... Cloolota..... pack eadsa.. oo able o

DA, Cobmashg... .. dealdy.... ... (Wspec«aa ..... W:)Vbﬁ?r/é/w’ ..................
o Seq . adAitbad
swer Sooh @
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Examiner
only



Sticky Note
[1]

Sticky Note
Unfortunately the candidate makes a contradictory statement here so loses the second mark.

Sticky Note
Candidate correctly suggests a change to soil chemistry for the first marking point.

Sticky Note
The candidate correctly identifies the invading species having the least impact. 

Sticky Note
[1]


22

Examiner

(d) Sixteen years later some of these successions have reached their natural conclusions. -
nd
»,

() What name is given to the group of organisms that inhabit the ecosystem at thee
of successional change? [1]

(i) What usually happens to species diversity as succession proceeds?

....... cLs&N%iﬁﬂé‘\ﬁb oC sy
(iiy Using named species from the table in part (c) explain why conservationists in
Dorset are taking steps to preven
but are less worried about type plus U succession.

Vlu@\) ...... Saccesmlon... mvé%/:(\@mmfz ....... Clqdmm ...... pto':%m.\wa ...... Wsp\u;\/ ....................
<@

................... : MBOA(IPIA/;PS/@(MWL
& %,ijc\w ...... o('vugz ....................

4“ 5& C(MIWOMA\
onswer  Loonlee

t plus B and plus PS succession in heathland,
Zilo)

only

gr

13
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Sticky Note
[12]

Sticky Note
[2]

Sticky Note
Candidate correctly explains greater loss of biodiversity in plus B and plus PS  succession with reference to named species Erica tetraix, for first marking point.

Sticky Note
Candidate correctly explains that plus U does not remove Erica and Calluna species for second marking point.

Sticky Note
[1]

Sticky Note
[1]

Sticky Note
Candidate correctly describes increase in biodiversity as succession proceeds.

Sticky Note
Candidate correctly names the climax community.
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[, Gl oul Moo Coscontmiss puaghons  Solls, (ot Hae  Uegidubbo
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Question

5 @

(b)

(©)

© WJEC CBAC Ltd.

(ii)

Marking details

Restriction {endonuclease/ enzymes} used to cut (out the
desired gene);

The same {endonuclease/ enzyme} is used to open the
plasmids;

Producing {complementary/ corresponding} ‘sticky ends’;
Ligase is used to {join/ splice/ attach/ adhere/ anneal} gene
into plasmid;

Placed in sterile, (aerated) {medium/agar}; NOT soil
(Allow) cells to form {callus/ mass of {undifferentiated/
totipotent cells}};

Callus is subdivided;

Apply hormones to callus to differentiate into plantlets/

Plantlets {transplanted/put} into sterile soil;

‘Roundup’ will not kill crop but it will kill {other plants / weeds};
Reducing competition in the field;

Allowing increased vyield:;

There will be increased use of herbicide;

a reduction in biodiversity/ may lead to {herbicide resistant
weeds/ superweeds} bioaccumulation in food chain;

OR

Dispersal of pollen from crops engineered for herbicide

resistance to {wild relatives/ weeds};
may lead to {herbicide resistant weeds/ superweeds};
OR

Dispersal of pollen from crops engineered for herbicide

resistance to other crops;

May contaminate organic crops;
OR

(GM crop) produces a new protein;

Unknown effects of eating new protein;

Question 5 Total

50

Marks
Available

4

Max 3

Max 2

[12]






Marks

Question Marking details Available

6 (@) (i) CGCisreplaced by TGC/ Cisreplaced by T; 2

Amino acid cys has replaced arg;

(i) Change in {protein/ tertiary} structure/ different protein is made; Max 2
MC1R will not be stimulated (by the hormone);
{Less/no} eumelanin will be produced;

(b) () Mice with light fur found in an environment providing {light 2
backgrounds/sandy beaches} AND mice with dark fur in {forest
/dark backgrounds}/
Dark fur is found in the darker background/
light fur is found in the lighter background;
For camouflage/ OWTTE;

(i)  Small populations (of mice); 1

(ii)  Mice with light fur {are less easily seen/caught by predators/ 4
correct reference to camouflage/ have a selective advantage};
Light fur mice (survive to) reproduce and pass {allele C/

advantageous allele/ light fur allele} to next generation;

Increasing the frequency of the allele;
95% of population (have allele C);

(iv) {Genetic/behavioural/geographic/allopatric/reproductive/ 1

sympatric/ seasonal/ temporal} isolation;

Question 6 Total [12]

© WJEC CBAC Ltd.

51






Question
7 (a

(b) (i)

(ii)

( ®

(ii)

d) @)

© WJEC CBAC Ltd.

(ii)

(iii)

Marking details

Primary: environment not previously colonised/ from bare
rock;
Secondary: environment has soil/previous inhabited,;

Acid/acidic; NOT low

feature Betula Ulex

pH (from 3.56 to 4.24, | (from 3.56 to 3.55
difference of 0.68) | difference of 0.01)
Increases Not much/
pH/makes more no change/ no

alkali/f makes less effect/ slight
acidic/ decrease;

Phosphorus (from 3.88 t0 4.7 (from 3.88t0 4.16
difference of 0.82) difference of 0.28)

Increases a lot Small increase;
Nitrate (from 0.68 to 0.84 (from 0.68 to 2.37
difference of 0.14) difference of 1.69)
Increases Very large
increase;

1 mark for valid COMPARISON of each feature
Ulex europaeus;

The {invading /dominant/ new/ named species} {change the
soil chemistry/ named change};

Giving them a competitive advantage/ competition for
named resource/ existing species are at a disadvantage/ so

are better suited to the environment;
Climax community;
Increases;

{C. vulgaris /E. cinerea /E. tetralix} are disappearing from

plus B and plus PS;

These are surviving in plus U;

Names must be included to access any marking points
Question 7 Total

52

Marks
Available

2

[13]
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