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Section A
You should spend a maximum of 30 minutes on this section.
Write your answer to each question in the box provided.
Answer all the questions.

1 The diagram below shows two igneous intrusions.

- AT . _
:_:_:_:_:_::/ T m——————— [ mudstone
| | J+ /] | | ' limestone
—— T T
| | C | f_|_ | | | .| sandstone
+ ++ B + 4 -+ + + 4+ + + igneous
+ A4 + /4 +Hy + L+ 4+ + | rock
e

magnification x5
crystals of calcite

Which rock shown on the diagram, A, B, C or D, does the thin section come from?

Your answer [1]
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2 The diagram below shows a thin section drawing of a metamorphic rock containing garnet
crystals.

magnification x4

What is the actual diameter of the garnet crystal labelled E?

A 0.43mm
B 6.80 mm
C 0.24mm
D 4.25mm
Your answer [1]

3 Which factor provides evidence that igneous rocks were once molten?

A The presence of a crystalline texture.
B The presence of quartz.
C The presence of mica.

D The presence of feldspar.

Your answer [1]

© OCR 2016 H014/01 Turn over
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Carbonate minerals react with hydrochloric acid.

A geologist tested the mineral strontianite (SrCO3) with a 10% aqueous solution of cold

hydrochloric acid.
What would the result of this test be?

A bubbling observed
B precipitation formed
C colour change observed

D no reaction

Your answer

Which texture best describes obsidian?

A smooth

B flow banded
C glassy

D ropey

Your answer

© OCR 2016
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6 The graph below shows data for a sediment that has been sieved.

The 1 2 (phi) sieve contains the coarsest particles.
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Which statement best describes the degree of sorting shown?

A

B

Your answer

very well sorted
well sorted
poorly sorted

moderately sorted

[1]

7  Where would you expect to find sediment showing this grain size distribution?

A

B

C

D

glacial till
river deposits
aeolian sands

beach deposits

Your answer D

© OCR 2016
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8 The elements gold (Au), silver (Ag) and platinum (Pt) are known as the noble metals. They have
low crustal abundance.

Which statement about the noble metals is correct?
A They are lithophile elements because they oxidise easily.

B They are chalcophiles which form strong bonds with sulfur and are found in the mantle.

C Their crustal concentration factor is 1.0 compared with chrondite meteorites.

D They are resistant to oxidation, and while they form sulfides they prefer to alloy with other
metals.
Your answer [1]

9 The map below shows some tectonic features in the North and South American regions.

¥

-t
i

L N

0 1500km e

Which letter, A, B, C or D, is located at a deep ocean trench?

Your answer [1]

© OCR 2016 H014/01
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10  The map below shows a number of islands in the Hawaiian chain. The age of the island (Ma) is
shown in brackets.

Kauai (5.1)
@/ Oahu (3.7)

Molokai (1.9)

&

Maui (1.3)

—t=

Hawaii (0.0—acfive)

0 50 100 150 200
km

With reference to the islands of Hawaii and Kauai, which of the following represents the average
rate of plate movement during the last 5.1 Ma?

A 8 cmyear'!
B 10 cm year'*
C 12 cm year'*

D 14 cm year'*

Your answer [1]

11  What type of fault is shown in the diagram below?

/

A normal
B reverse
C thrust

D strike-slip

Your answer [1]

© OCR 2016 H014/01 Turn over



12 What type of rock is shown below?

groundmass of mafic minerals and
plagioclase feldspar

10mm
plagioclase feldspar
A intrusive igneous
B extrusive igneous
C metamorphic
D sedimentary
Your answer [1]

13  The temperature of lava within a volcano varies with depth.

A reading of 1323 K was taken at the surface of the lava lake in a volcano. 13 m below the
surface at the bottom of the lake, a second reading of 1443 K was taken.

Calculate the percentage decrease in temperature from the bottom to the top of the lava lake.

A 9.1%

B 8.3%

C 12.0%

D 15.6%

Your answer [1]

© OCR 2016 H014/01
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14 A diagnostic property of the rock-forming mineral quartz is the absence of cleavage.
Which statement about quartz best explains this property?

A Siliconi oxygen tetrahedra are very strong.
B The quartz lattice contains Sii O covalent bonds in all directions.
C The quartz lattice contains Sii O ionic bonds in all directions.

D Quartz is a framework silicate mineral.

Your answer [1]

15 Gold is a highly desirable mineral used in the production of jewellery and coins as well as in
other fields including electronics and dentistry.

The density () of gold is ~1.9 x 10* kg m'3. A jeweller has 20 g of pure gold.
Calculate the volume of the gold.
A 0.001m®

B 1.053 m®
C 1.05 x 10'® m?®

D 0.011 m®

Your answer [1]

© OCR 2016 HO014/01 Turn over
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16  What term is used to describe an ancient ocean crust?

A oolites
B ophiolites
C xenolith

D kimberlite

Your answer [1]

17  What is a rheid?

A An ultramafic igneous rock composed of the mineral olivine.
B An area of partial melting deep within the lithosphere.
C A less dense stony meteorite similar to the mantle.

D A solid material that flows.

Your answer [1]

18  About 80% of the copper mined today is extracted from sulfide ores.
The mineral chalcocite (Cu,S) is a copper sulfide ore. If the molar mass of copper is 63.5gmol'*
and the molar mass of sulfur is 32.1 g mol'*, what is the percentage by mass of copper in

chalcocite?

A 63.5%

B 79.8%

C 66.4%

D 50.6%

Your answer [1]

© OCR 2016 H014/01
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19  Which of the following could not be found in an ancient desert deposit?

A Red colour formed by iron oxide.
B Evaporites and clays formed in lakes.
C Well sorted and well-rounded sand grains.

D Bands of flint formed by diagenesis.

Your answer [1]

20  The environment in which sediments are deposited is a major factor in the resulting sedimentary
rock. Fossils are of value to the oil and gas industry as indicators of rocks which may be
potential reservoirs of hydrocarbon deposits.

Which of the following features of a fossil does not give information about its
palaeoenvironment?

A thickness of shell
B shell ornamentation
C stratigraphic age

D detail of preservation

Your answer [1]

© OCR 2016 HO014/01 Turn over
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BLANK PAGE

SECTION B STARTS ON THE NEXT PAGE

© OCR 2016 H014/01



13

Section B
Answer all the questions.
21  This question is about geological structures.

(@) The photograph below shows a geological feature exposed in a roadside cutting in
Cumbria.

In the space below draw a labelled sketch to show the main features of the geological
structure.

(3]

© OCR 2016 H014/01 Turn over



(b)

(c)

© OCR 2016

Explain in detail how an angular unconformity is formed.
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Below is a geological sketch map. The land is flat.

(i)

fault 1 fault 2
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How can you tell from the geological map that fault 1 is a dip-slip fault?
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Which side of fault 1 is the downthrow side. Explain your answer.
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Use the scale to measure the displacement of fault 2.

eeeeééeececeéééeeececéeeececeécee

H014/01

D

(0N

D

D

(O}

[0}

D

D

(O}

[0}

D

D

D

D

D

(0N

D

D

(0N
(0N

[1]

Turn over



16

22  Geologists need to be able to date the formation of different rocks in order to understand the
processes that shaped the Earth.

Methods include numerical dating and relative dating.

(@) Numerical dating methods use the radioactive decay of certain elements found in some
minerals in rocks.

The radioactive isotope “°K, found in many minerals, decays to “°Ar and has a half-life of
1250 million years.

100

90

80

70
Parent atoms

(%) 60

50

40

30

20

10

0 1000 2000 3000 4000 5000 6000
Time in millions of years (Ma)

(i)  Plot the decay of the parent “°K on the graph for four half-lives and draw the decay
curve. [2]

© OCR 2016 H014/01
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(i) A whole rock analysis was found to have a ratio of °K “Ar 04 Usé your graph to
describe and explain how this radiometric decay can be used to calculate the age of
this rock.
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(iii) The discovery of radioactivity in 1896 led to major changes in Earth science in the
twentieth century.

Explain the ways in which the discovery and use of radioactivity led to the
development of geological understanding over the last 100 years.
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(b) One method of relative dating uses lithostratigraphic correlation, comparing and matching
rock formations.

Boreholes, W, X, Y and Z, were logged and are shown in the diagram below.

W X Y Zz
o
_ Key:
: o) limestone
50 . shale
100m 00 o sandstone
= -
DDDD conglomerate
1500 m

(i)  On the diagram, correlate the beds by drawing lines between the four boreholes. [3]

(i) Describe the advantages and disadvantages of lithostratigraphic correlation.
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(c) Temperature measurements down the boreholes in part (b) showed that the temperature
increased with depth.

Geothermal gradient describes how temperature changes with depth inside the Earth.
The geothermal gradient for a region, Q, has been plotted on the graph below.

Temperature (°C)

0 500 1000 1500 2000

50 ~

100 \
N

Depth 150 \
km
(km) 200 \

250 \
300 \
350 \
400 \

) Calculate the geothermal gradient between 100 km and 400 km for region Q.
Include units in your answer.

,,,,,,,,,,,,

(i)  Explain why geothermal gradient changes with depth.

/////////////////////////////////
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eeéééececeééecececééeececeéececeeceééceeceececéee. . el
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23 The table below shows temperature readings measured in a sandstone country rock around two

igneous intrusions of the same composition but of different size.

Distance from intrusion (m)

Temperature of rocks (°C)

Intrusion E Intrusion F

0 650 650
100 420 520
200 250 390
300 150 280
400 100 190
500 100 120
600 100 100

(@)

(b)

© OCR 2016

Using data from the table, identify which is the larger intrusion and suggest why the

temperature change in the country rock may vary with the size of the intrusion.
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diagram below shows a pressure/temperature plot for four different rocks.

Pressure

(k

On the diagram, shade the area where regional metamorphism takes place.

bar)

N W R 1 O

| 4 gneiss
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# slate
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0 200 400 600
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(i) The table below lists some properties of the four rocks.
Complete the table below with the names of the four rock types shown on the
diagram. You may use each rock type once, more than once or not at all.

Formed at the greatest depth

Been re-crystallised by contact metamorphism

o
o8
o
o8
o8
o
o8
o
o
o
o
o
o

Has a cleavage

A coarse banded texture

No preferred orientation of its minerals

Parallel alignment of muscovite mica crystals

[2]

© OCR 2016 HO014/01 Turn over



(c)

(d)
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The diagram below shows a metamorphic aureole around a granite intrusion.
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granite
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I:I country rock

Explain why the width of the metamorphic aureole may vary.
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When geologists reconstruct the conditions of contact and regional metamorphism, they
concentrate on pelitic (fine grained siliciclastic) rocks. Explain why geologists prefer to
investigate some types of metamorphosed sedimentary rocks and not others.
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24 Sediment transport processes not only affect the characteristics of the sediments themselves, but
can also produce structures which suggest the nature of the sedimentary environment.

The diagram below shows how sediments are transported by a river.

water surface

suspension

current direction

key
=+ sand grain

& pebbles
river bed vt . u

(@) Describe the importance of river velocity in determining the method by which sediment is
transported downstream?

s s 2z 2z 1 £ £ 7 £ 1z 2 1z 7 7z =z

ééédééeedcéeececeececceeecececeeeceeece. ee ééé
Eéééééééééééeécéeéécécéceecceeeeeeeeeeeeeee é é
Eééééééééééééécéécécéecccéeéeececeeeeeeceee é é

(b) The photograph below shows sediment in a river bed.

Some students collected 15 clasts from two points in a river by systematically sampling
across the river bed. They measured the length and width (to the sharpest point) of each
clast to investigate how sediment changes as it is transported downstream.

The table on the next page shows the data they collected.
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Downstream Upstream
Running Width (mm) Running Width (mm)
Clast Length (mm) mean of (to sharpest Length (mm) mean of (to sharpest
length (mm) point) length (mm) point)
1 32 32 14 56 56 15
2 27 30 20 39 48 14
3 45 35 34 98 64 35
4 58 41 42 78 68 39
5 60 44 39 108 76 40
6 40 44 20 64 74 20
7 52 45 22 78 74 22
8 42 45 25 56 72 15
9 52 45 29 87 74 31
10 30 44 23 92 76 24
11 23 42 12 36 72 12
12 45 42 33 78 73 35
13 43 42 27 68 72 28
14 56 43 34 92 74 35
15 39 43 26 71 73 27

© OCR 2016

(i) Calculate the mean width of the upstream clasts.

,,,,,,,,,,

me an = mm

(i)

An approximate measure of the roundness of the clasts can be calculated using the
formula

R =22 51000
a

Where b, is half the clast width (measured to the sharpest point) and a is the clast
length.

The mean roundness of the downstream clasts is 628.

Using the formula, calculate the mean roundness of the upstream clasts.

R= 6666666666 ¢
HO014/01
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(i) Comment on the validity of the samples the students collected.
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(iv) The student s data is plotted on the graph
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Using the graph and your answer to (ii), discuss the data collected and draw a

conclusion about how river bedload changes as it is transported downstream. Explain
your answer.
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(c)* The students then studied a nearby cliff section of sedimentary rock. Their geological guide
book said that the sedimentary rocks may have been deposited by a river flowing into a
playa lake, and that later tectonic processes had turned the whole sequence upside down.

Discuss possible sedimentary structures that might be recognised in the outcrop which
would support the proposed environment of deposition and also possible evidence for the
sequence being overturned.

Explain your decisions. You may find the use of diagrams helps your answer.
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25 Minerals help geologists distinguish between igneous, sedimentary and metamorphic rocks.
(@ (i) Foreach rock group, name a mineral that is found in that rock group only.

l gneous ééééecéeéeééeeeéé.

Sedi mentary

@
@
-
-
@
@
-
-
@
@
@
@
@
-
-
@
@
-
-
@
(9]
(9]
(9]
-
-
-
D
-
-

Met amor phi c
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[N
[N
N
N
[N
N
[N
[N
[N
N
N
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D
D
(¢}
(¢}
D
[N
[N
[N

(i) Give two reasons why the mineral quartz is common in all three groups of rock.

leéeéee
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D
=N
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o
o8
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o8
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o
o
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D
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D
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o8
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o
o
o
o8
D
D
D
o
)

(b)

Identify two minerals in the photograph from their descriptions below.

Black, with perfect cleavage that forms flakes:

s

Lettere

s 7 s

e€&&ecéeée. . Nameé. éée. geéeééecéecée.
Pink phenocrysts of hardness 6:

77 sz 7z =z

Letteééc&é&ééce. Naméééégéééeeecécééée é
[2]
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(c) The table below gives information relating to minerals found in the Zechstein salt deposits of

northern Europe.
Specific Crystal Hardness Composition Colour Name
gravity system and

cleavage
2.0 Varies 2 K salts White Potash salts
2.3 Massive or 2.5 NaCl White Halite

cubic with

excellent

cleavage so

cleaves into

smaller cubes
2.9 Massive layers | 3 CaSsoO, White Anhydrite
2.2 Fibrous layers 2 CaS0,-2H,0 White or pink | Gypsum
2.8 Massive or 3.5 CaMg(CO:s), White Dolomite

rhombohedral

but faces are

often curved
2.7 Massive or 3 CaCOg White Calcite

rhombohedral

with three

planes of

cleavage so

cleaves into

smaller rhombs
Using information from the table, identify minerals B, C and D.

B Cc

1]
| ||| |WI | | I||"W A
MineralBé é ¢ ééééééééééééécecéecééeeecceeeeceeeeceec
MineralCé ééééééééééécéeécéeécéeeéeceecececeeeecee é.
MneralDé é éééééééééééeécéécéeéeéececececéeeee . eee. . .
(2]
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A student needed to distinguish between three metallic ore samples.

Using colour, the student decided that the first sample, a dark red, was hematite,
the second sample, a grey sample, was galena and the third sample, a pale
brass-yellow sample, was iron pyrites.

Evalu at e
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[0}
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D

D

D

D

D

D

D

D

D

D

(O}
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D

D

D

D

[0}

[0}

Suggest two ways to improve the validity of the identifications the student has

made.
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26  Geologists use seismograms to investigate earthquakes.

(@)

(b)

© OCR 2016

(i)

(i)

The table shows arrival times to the nearest half minute for the P and S waves shown
on three seismograms.

P wave arrival time (min) S wave arrival time (min)
Seismogram A 6 10
Seismogram B 15 6.5
Seismogram C
| A
M N ~——

02 4 6 8 10 12 14

time in minutes

Complete the table for seismogram C, using the data above. Give the arrival times to
the nearest half minute.

[1]

Using the P wave arrival time data from the seismograms and assuming that P waves
travel at 5 x 10°> km min'%, calculate the distance from the epicentre for stations A, B
and C.

,,,,,,,,,

Station Adistanceé e é e ééeééé km

,,,,,,,,

Station B distance é é é ¢ é é¢ééé km

,,,,,,,,

StationC distance é ¢ é ¢ é éééé km

[1]
Use the distance from the epicentre for all three stations to locate the epicentre of the
earthquake on the diagram below.
]
station A
Lovn vy alyra gl
0 1000 2000
. scale in km
station B
station C
L ]
[3]
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(c) Seismic wave velocity can be used to help determine the nature and depth of the
earthés interior. The graph bel ow aslheyws
travel through the Earth.

Seismic wave velocity (km s™)

0 5 10 15
0 | |

1000 —

2000 —

Depth (km)

3000 —

4000 —

5000 —

6000 —
6371

0] From the graph, calculate the average velocity of P waves between depths of
1200 and 1800 km.

average velocity=¢ é é é . é é é &ms'' [1]

(i)  Explain why the P wave velocity increases between 200 and 2900 km depth.

///////////////////////////////////

ééééééééeeeeéececcececcecececeeeceeceeeeeece [1]
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(iii)

(iv)

(v)

33

The table below shows changes in the velocity of S waves. Plot the data on the axes
in part (c) and draw the line on the graph.

S wave
velociltly 30 | 50 | 40 | 50 7.0 0.0 0.0 4.0 4.5
(kms'?)
D(El?nt)h 0 100 | 150 | 250 | 2900 | 2900 5100 5100 6371
[2]
Suggest the geological reason for the difference between the graphs for P
waves and S waves between 2900 and 5100 km depth.
eééecéeééeéécéeééecééecéecéeéecéecceecéce
eééeeéeéeéceéeecéeéeceeéeéeceeeceéeéecece [1]

Use the graph to describe the role of P and S waves in identifying layers within
the Earth.
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[
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27 In 1812 Friedrich Mohs devised a hardness scale for identifying mineral specimens.

(@) Why are there usually 9 minerals supplied in a laboratory Mohs Hardness Scale kit,
rather than the 10 minerals originally suggested?

[0
[0
[0
[0
[0
[0
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[0
[0
[0
[0
[0
[0
[0
[0
o
o
o
o
o
o
o
o
o
[0
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o
o
o
o
o
o
o
o
o
[0

[1]
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-
D
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-
D
D
D
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-
-
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D
D
-
D
D
D
D
-

(b) A student found two minerals, Specimen A and Specimen B, from an old hardness
kit which had lost their labels.

Using a laboratory Mohs Hardness Scale kit, describe a procedure the student could
use to identify Specimen A and Specimen B.
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-
-
-

éééeéeeeeeceeeeceeccecceceeeeeceeeeeeeeeeececee [3]

(c) Specimen A does not scratch Specimen B. The student observed that a third
specimen, Specimen C, had a grey appearance similar to Specimen B and was able
to scratch Specimen A.

What does the information suggest about the identity of Specimen C?

[1]
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(d) Common objects can be used in the place of minerals for a quick hardness test.

The table below shows some of the common objects used to test the hardness of

Specimen C.
Common object Mohs hardness Specimen C scratched?
fingernalil 2i2.5 X
nail 4 P
knife blade 51 6.5 P
quartz 7 P

The table below shows the appearance and hardness of a number of minerals.

Mineral Appearance Mohs hardness
Gypsum White colour, translucent | 2
Anhydrite White/grey colour, sugary | 31 3.5
appearance
Calcite White/pink colour, sugary | 3
appearance
Quartz White/pink colour, 7
translucent

The student concluded that Specimen C was anhydrite.
Evaluate t fjudgenebtudent 6s

[2]
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(@)

The

geol ogy
coastal sections, notably in the Torbay area.

(0]

f

36

Sout h

Devon

has

A group of geology students decide to investigatet h e s e

of ten

6red

bedso.

been

near Paignton Harbour which appears to show large scale cross bedded sandstones but
interspersed with lenses of a coarser sediment. See photographs 28A and 28B below.

char a«

They

Photograph 28A

Cross bedded sandstones in centre of photo

© OCR 2016

Photograph 28B
Lens of coarser material

The students decided to do a grain analysis on a weakly cemented block of the coarser
sediment in order to plot a cumulative weight percent frequency curve.

(i)

Outline a practical procedure that the students could follow.
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