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Examiner
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Answer all questions in the spaces provided.

1. Figure 1a shows two specimens (A and B) from two different fossil groups.

Specimen A Specimen B

(actual size) (actual size)

Figure 1a

(a) Referto Figure 1a.

(i) Complete Table 1 using the appropriate letter (A or B) to indicate to which specimen

the characteristic applies. [3]
Characteristic Specimen
Formed of two valves e Aand B
Both valves are the same size J
A plane of symmetry runs between the valves .
One valve possesses a foramen .
Table 1
(i)  Name the fossil group represented by specimen A. [1]

(iii)  Identify the mode of life of specimen B. Explain the evidence for your answer. [4]
Mode Of life: e
EVIdENCE:. e

© WJEC CBAC Ltd. (A480U20-1)
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(b) Figure 1b shows the size-distribution of two populations (1 and 2) of fossil group A from ony

two different bedding planes.

population 1 population 2
12% of specimens damaged 60% of specimens damaged

15;

0 1 LI L L L \0 L L
0 10 20 30 0 10 20 30
Length (mm) Length (mm)
Figure 1b

Refer to Figure 1b.

A480U201

03

(i) Describe three differences between population 1 and population 2. [3]

(i) A student concluded that ‘population 2, rather than population 1, is more likely to
represent a death assemblage’. Evaluate the student’s conclusion. [4]

15
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2. Figure 2 is a phase diagram for the plagioclase feldspar minerals which form a solid solution
series between a calcium-rich variety, anorthite (CaAl,Si,Og) and a sodium-rich variety, albite
(NaAlISi;Og). Table 2a shows data on the properties of the ions found in feldspar minerals.

intermediate mafic
composition composition
-e«——— Percentage of silica
65 55 45
- /
1500 // / 1500
composition of // /
melt \7// //
O ) 1400 / / 1400
g / /
& / //
2 /
a |1 1
2 300 J 300
2
/ /’ composition of
/ P crystals
1200 / 7 1200
® solid S
1100 1100
0O 10 20 30 40 50 60 70 80 90 100
Albite Plagioclase composition Anorthite
NaAlSi;Og % calcium in Na:Ca ratio —  CaAl,Si,Og
Figure 2
lon AR Ca? K* Na* 0%~ Si4*
lonic charge (valency) 3+ 2+ 1+ 1+ 2— 4+
lonic radius (10~19m) 0.47 1.20 1.59 1.24 1.32 0.34
Table 2a

(@)

answers in Table 2b.

melting point of pure anorthite

°C

melting point of p

ure albite

°C

© WJEC CBAC Ltd.
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Refer to Figure 2. State the melting point of pure anorthite and pure albite. Write your

[2]
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(b) Refer to Table 2a.
(i) Explain why orthoclase feldspar (KAISi;Og) does not have a solid solution series
with albite (NaAlSi;Og). [2]
(i)  Explainwhythe plagioclase feldspars, anorthite (CaAl,Si,Og) and albite (NaAlSi;Og),
have a solid solution series. [3]
(c) Refer to Figure 2.
Solid S on Figure 2 has the composition of 70 % anorthite at 1150 °C.
(i) Complete Table 2c to show how the compositions of the melt and crystals change as
solid S partially melts. Assume that the solid crystals and melt at any temperature
co-exist in equilibrium. [3]
) Composition of Composition of .
Solid § Temperature (°C) melt crystals S'“Crigﬁ?:f/e)nt of
(% anorthite) (% anorthite) °
Initial melting 1370 . 70 59
Partial melt 1450 48 83 .
Final melting . 70 92 51
Table 2¢

(i) Describe how the relative proportion of Na*, Ca?* and silica in the melt and crystal
phases at 1450 °C differ. [3]
© WJEC CBAC Ltd. (A480U20-1) Turn over.

Examiner
only

A480U201

05



Examiner
only

(d) During partial melting the less dense melt may migrate away from the crystals to form a
new magma chamber.

Using Figure 2, Table 2c and your knowledge evaluate the statement, ‘partial melting of
subducted oceanic lithosphere generates andesitic magma’. [4]

17
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3.

Figure 3a is a geological map of an area showing the distribution of rock types, geological

structures and metamorphic index minerals.

key location X location Y

B granite

m jointed
limestone (CaCO,)

(not in age order)

strike slip fault

4 dip direction of bed
+ horizontal
bed
_______ limit of
metamorphism

---- isograd

(A andalusite (M) muscovite () sillimanite

Metamorphic index mineral. All are silicates containing aluminium.

Figure 3a

(a) Referto Figure 3a.

An isograd is a line joining points of equal metamorphic grade as identified by a change

in metamorphic index mineral.

(i) Complete the two isograds on Figure 3a between the muscovite-andalusite and

andalusite-sillimanite zones.

(i) Draw an arrow (€—) on Figure 3a to show the direction of increasing metamorphic

grade. Explain your answer.

© WJEC CBAC Ltd. (A480U20-1)
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(iii)  Explain why it is not possible to identify these isograds in: [4]
the sandstone sequence

(iv) Explain why rock type has affected the width of the metamorphic aureole in
Figure 3a. (2]

© WJEC CBAC Ltd. (A480U20-1) Turn over.
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(b)

clay
matrix

mica

10

Figure 3b shows photographs of two rock specimens (rocks X and Y) obtained from
location X and location Y on Figure 3a.

rock
fragments

calcite
cement

Figure 3b

.
limestone LN
b L |

Refer to Figure 3a and Figure 3b. Explain how the texture and composition of rock X and
rock Y are related to their mode of formation.

[6 QER]
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Figure 4a is a graph showing the changes in global sea level and mean global temperature
during the Phanerozoic.

Age Period GLOBAL MEAN GLOBAL Era Eon
Ma SEALEVEL TEMPERATURE
0 Q‘f,atemary low =— high cold =— warm o
2.67_Neogene | ice age g
23" | Palaeogene §
66 —m————— e ~
Cretaceous o
145 N
Jurassic e o
201 = |0
Triassic N
252 borman L~~~/ T — o
ermian c
299 ice age h‘?
Carboniferous
359 o
Devonian 9
414 e 3
Hurian ]
444 ice age Eﬁ
Ordovician
485
Cambrian
541 T T T T T T T T T
-50m O0m 50m  150m 5°C 15°C 25°C
A A
present day global | | present day mean
sea level global temperature
Figure 4a
(@) Referto Figure 4a.
(i) Describe the changes in global sea level during the past 252 Ma. [3]

(i)  Explain why global sea levels might be expected to be low when global temperatures
were colder than today. [2]

© WJEC CBAC Ltd. (A480U20-1)
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(b) A student stated that ‘global sea level is only controlled by global temperature’. With
reference to Figure 4a only, evaluate the validity of the student’s statement. [3]

(c¢) Figure 4b shows the position of Earth’s continents and oceans in the early Jurassic and
late Cretaceous.

North Pole Nort Pole
= ASIA PN

e LAURASIA

NORTH ‘
/" NORTH AMERICA / ASIA

AMERICA /\Z »¥ EUROPE Tethys 30°N
SN Ocean

EUROPE

Tethys Atlantic
| AFRICA Ocean / Ocea"
SOUTH —
AMERICA SOUTH AFRICA
GONDWANNA AMERICA
INDIA /
N = ;//
I
ANTARCTICA
X A g ANTARCTICA
South Pole South Pole
early Jurassic (~200Ma) late Cretaceous (~80Ma)
key: |/ ocean ridge — | Subduction zone
Figure 4b

In the late Cretaceous the Atlantic and Tethys oceans were at two different stages of the
J.T. Wilson Cycle. Use the evidence on Figure 4b to suggest which of these oceans show
evidence of being at a later stage of development. [3]
Ocean at later stage of development

XD ANt O et
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(d)

14

A student stated that, ‘global sea levels were higher when ocean ridges were more
extensive’.

() Refer to Figure 4a and Figure 4b only. Evaluate this statement. 2]

(i) Suggest why global sea levels might be expected to be higher when ocean ridges
were more extensive. 2]

© WJEC CBAC Ltd. (A480U20-1)
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5. Table 3 shows some mineral properties.
Mineral C;gfrmif:l '\::lljgszggf Hardness ngsﬁi}[/; sul\élseggt?gliﬁty Irzt-:!ggtrll\z’?):
planes (108 m3kg™) (Qm)
Cassiterite* | SnO, 2 poor 6-7 7.0 16 10 - 10°
Gold* Au none 25-3 15.0-19.3 |0 10" -1078
Magnetite* | Fe;0, none 55-6.5 |52 20000 — 110000 | 10" - 103
Sphalerite* |ZnS 6 good 3.5-4 4.0 0-19 10% - 10°
Calcite CaCO,; |3 good 3 2.7 0-14 100 - 102
Quartz Sio, none 7 27 0-0.6 100 - 102
*metalliferous ore mineral
Table 3
(a) Referto Table 3 only.
Explain how gold and magnetite can be distinguished in hand specimen. [2]

(b) Gold and magnetite can be concentrated in sedimentary placer deposits.

(i)

Explain how the properties of gold and magnetite enable them to be concentrated
in sedimentary placer deposits.

[3]

Name one other metalliferous ore mineral from Table 3 which may also be found in

placer deposits.

© WJEC CBAC Ltd.
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Examiner
[
(c) Exploration for metalliferous ore deposits may be undertaken using a variety of geophysical o
techniques.
Use the data in Table 3 to suggest the most suitable geophysical techniques that could
be used to explore for metalliferous ore deposits. Explain your answers. [6 QER]
12
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Figure 6a shows a map of the Cocos plate area. Table 4 shows the dimensions of the Cocos

plate.

67

!

Key
divergent plate boundary

=== conservative plate boundary

A_A convergent plate boundary
(subduction zone)

30— lithospheric plate speed

Figure 6a

Refer to Figure 6a.

(@) Label with an arrow on Figure 6a the location of:

* anocean trench (0—)
* atransform fault (T—>)
* deep focus earthquakes (D—>)

(mmyr)
0 e 1000

[3]

(b) (i) Using the scale provided measure the length of edge Y. Write your answer in
Table 4. [1]
Dimensions of the Cocos plate

length of edge W (km) 2280

length of edge X (km) 1960

length of edge Y (km) .

length of edge Z (km) 920

surface area of the Cocos plate (x 106km?) 3.0

Table 4

© WJEC CBAC Ltd. (A480U20-1)
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Lithospheric plate area (10%km?2)

100

50

19

(i) Use the data in Table 4 to calculate the length of the subduction zone Y as a
percentage of the circumference of the Cocos plate. Show your working. [3]

(c) Figure 6b and Figure 6c are graphs showing lithospheric plate data.

©
e 40
8
[
[0
o
3 ¥ 30
. © .
o S
c 9 °
. SIS
. ic) g 20 [ ]
. . © P
L 2 g Q_)
. N @
: 5510
. Se
° hd § g o |9 o0 e
o @
50 100 ¢ 8 0 50 100
Mean lithospheric plate speed (mmyr) F = Mean lithospheric plate speed (mmyr)
Figure 6b Figure 6¢c

(i) Using the data in Figure 6a, Table 4 and your answer to (b)(ii) plot for the Cocos
plate:

e apoint on Figure 6b

e apoint on Figure 6c. [2]

(i) Use Figure 6b and Figure 6c to evaluate the degree of correlation between mean
lithospheric plate speed and:

e the lithospheric plate area

» thesubductionzonelength as a percentage of lithospheric plate circumference.

[3]

© WJEC CBAC Ltd. (A480U20-1) Turn over.
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(d) Evaluate the extent to which the data on Figure 6c supports the theory of slab pull for

20

causing lithospheric plate motion. [3]

END OF PAPER
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