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Answer all the questions.

Below is a diagram of the rock cycle.
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(i)

(iii)

(iv)
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Define the term rock cycle.

....................................................................................................................................... [1]
Label the diagram by placing the following rock groups in the boxes

* igneous

e metamorphic

« sedimentary. [2]
Mark on the diagram

» X, where partial melting is taking place

« Y, where lithification is taking place. [2]
Describe the processes that form intrusive igneous rocks.
....................................................................................................................................... [2]



(v) State two products of a volcano.

(b) Complete the description column in the table below by writing down the correct letters from
the list. Use all the letters.

list
description

description A produced by diagenesis
class of rocks letters B recrystallised at temperatures below their
melting point
igneous C may be intrusive or extrusive
D formed at contacts outside large intrusions
sedimentary E crystallised from magma
F  most form from deposited fragments
metamorphic G may be formed by organic processes
H contain minerals that grow in the solid state
[4]
(c) The table below represents the main geological time units. Some unit names are included.
J K
Mesozoic
Carboniferous
Precambrian
(i) What name is usually given to this table?
....................................................................................................................................... [1]
(i) On the diagram shade the most recent time unit in column K. [1]
(i) What name is given to all the geological time units in:
ColuMN J oo columnK ... [2]
[Total: 17]
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2  The diagram below shows thin section drawings of two metamorphic rocks and their sedimentary
parent rocks.

quartz .
cement cement quartz calcite

rock M rock N

ROCK ...ooceiiiiii is the parent of rock ...................... [2]

(i) Describe how rock L forms.

(ili) Rock N has symmetrical ripple marks on the bedding planes. Describe the environment
in which rock N was deposited.

(iv) Draw a diagram with a suitable scale to show symmetrical ripple marks.

[2]
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(b) The sketch below shows a limestone cliff in a mountainous area.

steep rock face of
bioclastic limestone

joints

scree
(loose rock fragments)

SIS

bedding planes <

(i) Describe one mechanical weathering process, operating in a cold climate, that has
affected the limestone.

....................................................................................................................................... [2]
(i) State the shape of the scree fragments.
....................................................................................................................................... [1]
(iii) How were these fragments transported?
....................................................................................................................................... [1]
(iv) Describe one chemical weathering process that affects the limestone
....................................................................................................................................... [2]
(c) Describe how bioclastic limestone forms.
............................................................................................................................................... [2]

[Total: 16]
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The diagram below is a cross section through several igneous features.

not to scale

(@) (i) Label the diagram above by placing the following terms in the boxes.

* hypabyssal
* plutonic
* volcanic [2]

(i) Label a sill on the diagram. [1]

(b) Below are drawings of thin sections of two igneous rocks.

gas

rock P A P hole rock Q
L feldspar
(plagioclase)

mafic

groundmass of
minerals

matfic minerals
and feldspar

(plagioclase)

o Y 2]
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(iii) Explain how crystal grain size is related to rates of cooling at different depths in the
Earth.
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(c) The table below shows the results of a student’s research into the world’s top 12 most deadly
volcanic eruptions.

rank volcano location e¥ﬁ|aorti?)fn deaths majo(;ec:tl;]se of
1 Tambora Indonesia 1815 92000 ash fall, starvation
2 Krakatau Indonesia 1883 36417 ash fall, tsunami
3 Mount Pelée Martinique 1902 29025 pyroclastic flows
4 Ruiz Colombia 1985 25000 lahars
5 Unzen Japan 1792 14300 volceigﬁnc:r:?pse,
6 Laki Iceland 1783 9350 starvation
7 Kelut Indonesia 1919 5110 lahars
8 Galunggung Indonesia 1882 4011 lahars
9 Vesuvius Italy 1631 3500 lava flows, lahars
10 Vesuvius ltaly 79 3360 pyroislgsft?(':'?l’ows
11 Papandayan Indonesia 1772 2957 pyroclastic flows
12 Lamington Pagﬂﬁ]eN;W 1951 2942 pyroclastic flows

(i) Explain why Indonesia has so many volcanic eruptions.

(i) Using the table, calculate the percentage of eruptions that had starvation as a major
cause of death. Show your working.

[Total: 17]
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4 In this question, two marks are available for the quality of written communication.

Describe, with the aid of diagrams, the processes of compaction and cementation.

Quality of Written Communication [2]

[Total: 10]
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Optional extension sheet. If you use this lined page to complete an answer to any question, the question
number must be clearly shown.

END OF QUESTION PAPER
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