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Answer all questions in the spaces provided.

1. Figure 1a shows three fossil cephalopods (A, B and C). Figure 1b is a map of the area from
which the three fossils were collected.

Shells of fossils A, B and C are composed of mineral Y, a
brass yellow mineral with a greenish-black streak.

Figure 1a

E shallow marine limestone
shallow marine conglomerate
o
b - °J(no cephalopods present)
E non-marine shale
(no cephalopods present)
- shallow marine sandstone

deep marine shale
/[>/ dip and strike of beds

@ site from which cephalopods
collected

zZ

Boundary Z —=|

map not to scale

Figure 1b
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(@) Referto Figure 1a.

(i) State the name of mineral Y. You may wish to refer to the Mineral Data Sheet. [1]

NAME OFf MUNEIAI Y oo e

(i) Describe the process by which the shells of fossils A, B and C have become
composed of mineral Y. [3]

(b) Refer to Figure 1a and Figure 1b.

(i) The three fossil cephalopods (A, B and C) on Figure 1a were collected from three
different sites labelled 1, 2 and 3 on Figure 1b. State from which site (1, 2 or 3)
fossil A was most likely to have been collected. Explain your answer. [3]

Fossil A was collected from Site ...,

(i) Boundary Z has been interpreted as an unconformity. Explain the evidence on
Figure 1b for this interpretation. [4]
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4

(c) The three fossil cephalopods (A, B and C) on Figure 1a are useful zone fossils’.

(i) Explain what is meant by the term ‘zone fossil’. 1]

(i)  Evaluate the use of cephalopods as zone fossils. You should refer to Figure 1a and
Figure 1b in your answer. [6 QER]

Examiner
only
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2. Figure 2 shows a simplified pattern of magnetic stripes across a section of oceanic

lithosphere.
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Figure 2
Refer to Figure 2.
(@ (i) Draw an arrow in each of the boxes marked A and B on Figure 2 to show the
relative direction of plate motion at each location. 1]
(i)  Using Figure 2, calculate the mean rate at which the ocean has opened during the
past 4.0 Ma. Show your working and give your answer in cmyr~ . [3]
............................... cmyr™
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(b) (i) State what is meant by ‘reversed magnetic polarity’. 1]

(ii)  Using your knowledge, explain how rocks of the oceanic crust contain a record of
the Earth’s magnetic polarity. [3]

(c) (i) Describe the processes by which solid mantle from location X forms new oceanic
crust at location Y. [3]

(i)  Explain how the formation of new oceanic crust at location Y may produce a driving
force for lithospheric plate motion. 2]

Examiner
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3. Figure 3a shows the main volcanic features of Mt. Etna, Italy.

Randazzo
O

o ORiposto

Giarre
Zafferana
’0 2 ]
E Summit lava flows .T rce)castagnl lonian Sea

[l Flank lava flows

<400 years
[ ] Flank lava flows O
>400 years Acicastello
[ Sediments
@ Pyroclastic cone NIA
0 5 10km

O Population centre

Lava flows are the main volcanic hazard on Mt. Etna. Two types of lava flow are
distinguished; summit lava flows which originate from the summit of Mt. Etna and
flank lava flows which originate from off-summit fissures.

Figure 3a
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(a) Referto Figure 3a.

(i) State which one of the two types of lava flow (summit or flank) on Figure 3a presents

the greatest risk to the local population. Explain your answer. 1]
®  LaVva flOW tYPE: e
®  EXPIANALION: .o

(i) Describe the features of one type of volcanic hazard, other than lava flows, that

may present a risk to the local population around Etna. [3]
®  VOICANIC NAZAIT: ...
e Hazardous features: ...
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Examiner
(b) Figure 3b shows the gas emissions (CO,:SO, ratio) for the summit eruptions of Mt. Etna| only
during 2006.

Summit lava eruption

CO,:SO, ratio in the gas emissions of Mt Etna

) ),

| | | | | | | | |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Month of 2006
Figure 3b

Refer to Figure 3b.

(i) Describe the change in the CO,:SO, ratio from January to the end of May 2006.
[3]

(i) A student stated that the CO,:SO, ratio can be used to predict a summit volcanic
eruption at Mt. Etna’. Evaluate the student’s statement. [4]

11
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4,

Figure 4 shows photographs of the polished surfaces of two meteorites; a stony (chondrite)
meteorite and an iron meteorite.

Iron meteorite

mineral A mineral A iron and iron and nickel
and pyroxene mineral B nickel
and pyroxene
0.5cm 2cm

Mineral A is green in colour, has no cleavage and is not scratched by a steel blade.
Mineral B is grey in colour, has 2 cleavage planes and is not scratched by a steel blade.

Figure 4

(a) Referto Figure 4.

(i) State the names of minerals A and B in the stony (chondrite) meteorite. You may

wish to refer to the Mineral Data Sheet. [2]
© MINEIAl A e
o MINEral B ...

(i) Describe three differences in texture between the two types of meteorite. [3]
0000000000
oo
G 00000 OO

Examiner
only
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Examiner
[
(b) Table 1 shows the abundance of elements in the Earth’s crust, whole Earth and the two o
types of meteorite in Figure 4.
Element Abundance in the | Abundance in the | Abundance in Abundance in
Earth’s crust (%) |whole Earth (%) |stony (chondrite) |iron meteorite (%)
meteorite (%)
Oxygen 46 30 32
Silicon 27 15 14
. 8.1 1.4 0.90
Iron 6.3 32 30 88
. 5.0 1.5 1.1
Magnesium 2.9 14 12
Sodium 2.3 0.40 0.55
Potassium 1.5 0.20 0.10
Others 0.9 5.5 9.35 12
Table 1
Refer to Table 1.
(i) Using your knowledge, complete Table 1 by stating the name of the two missing
elements. [2]
(i) Compare the relative abundance of iron in the Earth’s crust, whole Earth, stony
(chondrite) meteorites and iron meteorites. [2]
(i)  ‘The data in Table 1 provides evidence for the origin of the layered structure of the
Earth.” Explain this statement with reference to the variation in the abundance of
iron in the Earth and meteorites. [4]
......................................................................................................................................................................................... 13
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5. Figure 5a shows a sedimentary log with an interpretation of depth of seawater, from a borehole
in the North Sea area.

sedimentary log depth of
seawater(m)
100 50 0
— - 80 . L .
=
Facies 1| © @y~ &
= Key:
. marine sandstone
Facios 2 ,éf PR 60 D marine shale
acles <4 S non-marine shale
coal
- == lamination
) & A symmetrical ripple marks
Facies 3 = A 4;: Q < cross bedding
= o ©)  cephalopod
Q :
Qf P = brachiopod
. = bivalve
Facies 2 — = 3 ~
== 20 g undifferentiated broken fossils
@ plant fossils
B A  plant rootlets
_~ =
Facies 1 - 9 g’%
%83 i
S22
o
2°5
sand
grain size
Figure 5a
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Refer to Figure 5a.

(a) Describe the changes in the depth of seawater which occurred during the deposition of
the sedimentary sequence from P to Q in Figure 5a. 2]

(b) The sedimentary sequence in Figure 5a has been sub-divided into three facies (1, 2 and
3) which have been interpreted as having been deposited in different marine and non-
marine environments.

Using the information on Figure 5a only, evaluate the conclusion that ‘facies 1 was
deposited in a low energy, marine environment’. [4]

15
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(c) Figure 5b is a model cross-section from part of the North Sea area where the borehole
in Figure 5a was drilled.
©
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Key [ |Facies1 [ Facies 2 Facies 3  ==== volcanic tuff layer
Figure 5b

Refer to Figure 5b.

(i) State whether the arrow Z on Figure
* marine transgression
* marine regression
e constant sea level

Give a reason for your answer.

Arrow Z demonstrates an episode of

5b demonstrates an episode of:

Examiner
only
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Examiner
|
(i) A student stated that ‘volcanic tuff layers and boundaries between facies types are o
both diachronous’. Evaluate the student’s statement with reference to Figure 5b.
[2]
(d) Refer to Figure 5a and Figure 5b.
(i) Draw on Figure 5b a vertical line to represent the position where a borehole would
record the sedimentary sequence in Figure 5a. 1]
(i)  Explain how the data on Figure 5a and Figure 5b can be used to illustrate Walther’s
Law. [3]
14

17
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Examiner
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6. Figure 6a shows the apparatus for deforming a cylinder of sandstone by applying a compressive o

stress.

Figure 6a

Refer to Figure 6a.

(a) (i) Draw a circle around the box below that represents the orientation of the principal

stress component (0,,,,) associated with the formation of the structures in

Figure 6a. [1]
~ ) i
(i)  Explain why the sandstone has deformed in the way shown in Figure 6a. [3]

18
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Examiner

|
(b) Figure 6b is a graph of stress against strain showing the results of the experiment o

performed in Figure 6a.

150
135

120 e ~

105 /

©
% 90 /rA
% 75
7
o
& 60 /
45
30 B
15

0
0 0.0020 0.0040 0.0060 0.0080 0.010 0.012

Strain

Figure 6b

Refer to Figure 6b.

(i) Mark on Figure 6b with an arrow labelled F (—F) the position of the fracture point
of the sandstone shown in Figure 6a. 1]

(i) The gradient of the line between points A and B on Figure 6b represents the
stiffness of the sandstone. Calculate the gradient of the line between points A and
B. Show your working and give your answer to the correct number of significant
figures. [3]

(iii)  When deformed under the same conditions another sandstone is found to be less
stiff, with a lower yield strength and a greater region of plastic strain. Draw on
Figure 6b a line to show the stress-strain graph for this sandstone. [3]

19
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(c) Figure 6¢c shows how the deformation a rock undergoes changes with depth.

Not drawn to scale.

plan view of: o
top surface @) J—‘—’—’—/ — 7
/ 9

h(?rizontal g

slice ® _____________..-———/
horizontal 9 \\ / | — 6
slice | —

Figure 6¢

Describe how and explain why the type of deformation the rocks in Figure 6¢ have
experienced changes with depth. [6 QER]

Examiner
only
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