Q1.

The Galapagos Islands are located in the Pacific Ocean.

Several species of birds called finches live on the Galapagos Islands.

These finches are very similar to each other.

Figure 1 shows two modern species of Galapagos finch and their classification.

Figure 1

Medium ground finch

Small ground finch

Classification
group

Medium ground finch

Small ground finch

Kingdom Animalia Animalia
Chordata Chordata
Class Aves Aves
Passeriformes Passeriformes
Thraupidae Thraupidae
Genus Geospiza Geospiza
fortis fuliginosa

(@) Complete Figure 1 to give the names of the missing classification groups.

(b) Give the binomial name of the medium ground finch.

Use information from Figure 1.

In each species of finch, there is a variation in beak depth.

Figure 2 shows how beak depth is measured.

Figure 2
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Figure 3 shows the relationship between the beak depth of parent birds and the beak
depth of their offspring.
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(c) Give evidence from Figure 3 that beak depth is an inherited characteristic.

(1)
(d) Scientists suggested that more than one gene controls beak depth.

Give evidence from Figure 3 to support the scientists’ suggestion.

(1)
Figure 4 is a map of the Galapagos Islands.
Figure 4
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On Isabela Island, the medium ground finch and the small ground finch are found.
On Daphne Island, only the medium ground finch is found.
On Crossman Island, only the small ground finch is found.

Figure 5 shows how the beak depth of each species varies on each island.

Figure 5
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The medium ground finch and the small ground finch both feed on seeds.

The size of seeds eaten by each bird depends on the depth of the bird’s beak.

(e) The range of beak depth of medium ground finches on Isabela Island is different
from the range on Daphne Island.

Explain what might have caused this difference.
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(6)
(f) Figure 5 shows:

. the two species of finch live on Isabela Island
. only one of the species lives on Daphne Island
. only one of the species lives on Crossman Island.

Suggest why both species of finch are able to live on Isabela Island.

(2)
(Total 13 marks)

Q2.

Figure 1 shows a type of camel called a dromedary (Camelus dromedarius).

The dromedary lives in hot, dry deserts.
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(a) One adaptation of the dromedary is ‘temperature tolerance’.

This means that the animal’s body temperature can rise by up to 6 °C before it starts
to sweat.

Explain how temperature tolerance can help the dromedary to survive in the desert.

(2)
(b) Three more adaptations of the dromedary are given in Figure 1.
Give a reason why each adaptation helps the animal survive in the desert.

Fat store

Produces little urine and very dry faeces

Hard mouth

()

There are several species of the camel family alive today.

Scientists think these species evolved from a common ancestor that lived in North
America about 45 million years ago (Mya).
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Figure 2 shows:

. where four modern species of the camel family live today
. how the ancestors of these camels migrated from North America.
Figure 2
Migration -
R e — B Mya _.
e B i 3 'i— ."Ir R X o
y il w North =~ 3_,:,
. | America -7
p ~— Common
p ancestor
r of camels
i 45 Mya
_ Migration=" |\ \
i . e 'k ¥ o -~ SMFE -
Dromedary { f i ot
Camelrus ; | & Bactrian camel . ) ’ i
dromedarius " - [/ Camelus bactrianus .~ | Llama
' - ! Lama glama | |
~ = ; .. + b

Alpaca |
< Vicugna pacos |

(c) Which two of the four modern species of camel do scientists believe to be most
closely related to each other?

Give the reason for your answer.

and
Reason
(d) Describe the type of evidence used for developing the theory of camel migration
shown in Figure 2.
(e) Explain how several different species of camel could have evolved from a

common ancestor over 45 million years.
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(6)
(Total 14 marks)

Q3.

The drawings show two different species of butterfly.

Amauris Hypolimnas

. Both species can be eaten by most birds.

. Amauris has an unpleasant taste which birds do not like, so birds have learned
not to prey on it.

. Hypolimnas does not have an unpleasant taste but most birds do not prey on it.

(a) Suggest why most birds do not prey on Hypolimnas.

(2)

(b) Suggest an explanation, in terms of natural selection, for the markings on the
wings of Hypolimnas.

(3)
(Total 5 marks)
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Mark schemes

Q1.

(@)

(e)

Phylum

Order

Family

Species

all 4 correct = 2 marks
2 or 3 correct = 1 mark
0 or 1 correct = 0 marks

Geospiza fortis

ignore underlining or attempted italics or upper
and lower case letters

offspring have similar beak depths to parents
ignore same beak depths
ignore positive correlation / described

parents of a given beak depth produce offspring with several beak depths

allow spread of results for a given parental beak
depth about line of best fit

allow range of phenotypes for a given parental
beak depth

colonisers of Isabela have a range of beak depths

allow colonisers of Daphne have a range of beak
depths

due to different combinations of alleles of several genes
or

due to different alleles of one gene

or

due to mutation

large range of (sizes / species of) seeds / food (on Isabela)
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Q2.

(f)

(@)

or
large(r) seeds (on Isabela)

allow small range of (sizes / species of) seeds /
food on Daphne

or
allow small(er) seeds on Daphne

more competition for seeds / food (on Isabela)

allow less competition for seeds / food on
Daphne

ignore competition unqualified

birds with larger beaks get enough food to (survive and) reproduce (on

Isabela)

allow birds with smaller / medium beak sizes get
enough food to (survive and) reproduce on
Daphne

(survivors) pass on (beneficial) alleles to offspring

allow pass on genes / mutation ignore pass on
chromosomes / characteristics

Isabela is a large island with more species of plants

or

Isabela is a large island with more variety in seed / food sizes
or

Isabela is a large island with more plants / seeds / food

less competition for seeds / food
or
enough seeds / food for both bird species

less sweating so less water loss

(as) no / little water available in desert

(fat store) can be metabolised / respired to water

(little urine...) conserve water

(hard mouth) not damaged by spines on plants / on food
or
not damaged by hard / dry food

Page 9 of 11

[13]



(c) dromedary / C.dromedarius
and bactrian / C. bactrianus

no mark for the names, but must be identified
because
same genus

ignore ‘both are Camelus’

(d) any two from:

. the fossil record
. oldest fossils in N. America
or
. newer fossils in S. America / in Asia / in Africa

allow numbers for ages (45 Mya and 3 Mya / 6 Mya)

. chemical / DNA analysis of living species
allow radioactive dating of fossils

(e) isolation of separate camel populations by sea
or
by mountains

habitat variation / described between populations
allow examples — biotic (e.g. food / predators) or abiotic

genetic variation / mutation in each population

45 million years is sufficient time to accumulate enough mutations

natural selection
or
better adapted survive to reproduce

pass on favourable allele(s)
allow gene(s)

[14]

Q3.
(@)  wing pattern similar to Amauris
allow looks similar to Amauris

birds assume it will have an unpleasant taste

(b) mutation / variation produced wing pattern similar to Amauris
do not accept breeds with Amauris
do not accept idea of intentional adaptation

Page 10 of 11



these butterflies not eaten (by birds)

these butterflies breed or their genes are passed to the next generation

(5]
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