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Answer all the questions.

1 The data below shows the mineral composition of a number of igneous rocks.

rock A rock B rock C

mineral % mineral % mineral %

augite (pyroxene) 45 quartz 25 augite (pyroxene) 20

plagioclase 55 potash feldspar 45 plagioclase 65

plagioclase 17 hornblende 15

biotite 13

 (a) (i) Identify the igneous rock groups to which rocks A, B and C belong.

rock A  ............................................................................

rock B  ............................................................................

rock C  ............................................................................  [2]

  (ii) Rock A has an average crystal grain size of 0.5 mm. The augite is found as euhedral 
crystals of 4 mm size in a finer mass of crystals. Fully name rock A.

 ...................................................................................................................................... [2]

  (iii) Explain how the texture in rock A formed.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

 (b) Rock B has an average crystal grain size of 12 mm and the minerals can be identified easily. 
Describe one physical property that can be used to identify each of the following minerals in a 
hand specimen of rock B.

quartz  ........................................................................................................................................

 ...................................................................................................................................................

potash feldspar  .........................................................................................................................

 .............................................................................................................................................. [2]
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 (c) State the differences in chemical composition that will be found between the plagioclase 
feldspars in rocks A, B and C.

A  ...............................................................................................................................................

B  ...............................................................................................................................................

C  .......................................................................................................................................... [2]

 (d) Rock C has a fine crystal grain size and shows amygdaloidal texture. The amygdales are 
composed of a white mineral with a hardness of 3, which has 3 cleavages allowing it to break 
into rhombic fragments.

  (i) Identify the mineral forming the amygdales.

 .......................................................................................  [1]

  (ii) Draw the mineral to show the 3 cleavages and rhombic shape.

[2]

  (iii) With the help of labelled sketches describe the difference between the formation of 
amygdaloidal and vesicular textures.

 amygdaloidal vesicular

  

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]

[Total: 16]
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2 Descriptions of three metamorphic rocks are given in the table below.

description

rock D

• fine crystal size

• grey, black, green or purple colour

• splits into thin layers along cleavage planes

rock E

• white colour with green streaks

• fine crystal size with a sugary texture

• composed of calcite

rock F

• coarse crystal size

• black and white colour in irregular layers

• composed of quartz, potash feldspar and biotite

 (a) (i) Identify the three metamorphic rocks.

D  ....................................................................................

E  ....................................................................................

F  ....................................................................................  [3]

  (ii) Explain how the green streaks in rock E formed.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (iii) Describe the likely conditions in which rock F formed.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

 (b) Describe how you would identify garnet.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]
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 (c) The thin section diagram below shows a metamorphic rock.

muscovite mica

rock G

garnet porphyroblast

garnet
porphyroblast

scale ........................

quartz

  (i) Add a suitable scale to the diagram so that the smaller garnet crystal size is 10 mm 
maximum. [1]

  (ii) Identify the rock and name its texture.

rock G  ...........................................................................

texture  ...........................................................................  [2]

 (d) Match the correct terms in the list to the definitions in the table below.

Barrovian zone cataclasis diagenesis foliation granoblastic

definitions terms

H crushing of minerals in brittle rock

J layered structure formed by the segregation of
different minerals in bands

K the processes that change a sediment into a rock

[3]

[Total: 14]
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3 The maps below provide general information and details of sedimentation for part of the Bahamas, 
an area of limestone deposition.

Prevailing winds

map showing water depth map of deposition

10 m
10

 m
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m

Deep water
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0 40 km

N

reefs 
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reefs

land

carbonate mud carbonate
sediments

ooliths

Deep water
>200 m

Nearest land 
100 km
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Surface water temperatures
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Submarine contours at 10 m
and 200 m depth shown

A
ndros

A
ndros

 (a) (i) Using the information provided, describe two conditions which are necessary for the 
accumulation of the carbonate sediments.

1. ........................................................................................................................................

 ...........................................................................................................................................

2. ........................................................................................................................................

 ...................................................................................................................................... [2]

  (ii) Explain why reefs are only found on the eastern side of the islands.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]
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  (iii) Explain the distribution of the ooliths shown on the map and describe how they form.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]

 (b) The diagram below shows the minerals that are found in a barred marine basin.

ocean

EastWest L M N

barred basin

  (i) What process produces this range of minerals?

 ...................................................................................................................................... [1]

  (ii) Identify and name the minerals that are low, medium and high solubility from the diagram 
above.

solubility mineral name mineral letter

high

medium

low

[4]

 (c) Explain how the minerals L, M and N form in a barred marine basin.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]
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 (d) With the help of diagrams, describe how salt pseudomorphs form.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

[Total: 17]

4 The diagram below shows three sandstones laid down in different environments.

 rock P rock Q rock R

1 mm 1 mm 1 mm

rock fragments

muddy matrix

brachiopod fragments

silt and mud matrix

quartz grains

key

feldspar grains

quartz cement

Q

 (a) Complete the table of characteristics for each of the sandstones.

grain shape sorting

rock P

rock Q

rock R

[3]
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 (b) (i) State the likely environment of deposition for rock P and give two reasons for your 
answer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (ii) State the likely environment of deposition for rock Q and give two reasons for your 
answer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (iii) State the likely environment of deposition for rock R and give two reasons for your 
answer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]
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 (c) The graph below shows the current velocity needed to transport sediment particles.

deposition

erosion

1000

500

100

50

10

velocity
(cm/sec)

0.5

0.1
0.05

0
0.0003 0.0625

particle size (mm)

clay silt sand pebble boulder
1 2 64 256

  (i) What are the maximum and minimum velocities at which the sand grains in rock Q were 
transported?

maximum ..................................................    minimum ..................................................[2]

  (ii) At what velocity was the silt and mud matrix of rock Q likely to be deposited?

 .......................................................................................  [1]
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 (d) Lithostratigraphic correlation is used to match sequences of rocks several kilometres apart. 
However there are problems that make this method inaccurate and difficult to apply in some 
areas. Explain with the help of diagrams each of the problems given below:

  (i) diachronous beds

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]

  (ii) lateral change (lithological variation).

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]

[Total: 18]
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5 In this question, two marks are available for the quality of written communication.

 Answer both parts of the question.

 (a) Describe the processes of differentiation by which a variety of rock types can be produced 
from a single parent magma.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
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 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................ [11]

 (b) Describe how turbidite sequences and oozes form in deep marine basins.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
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 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ............................................................................................................................................ [12]

Quality of Written Communication [2]

[Total: 25]

END OF QUESTION PAPER
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