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Answer Section A and EITHER Section B OR Section C.
SECTION A
Tectonic Processes and Hazards
Answer ALL questions. Write your answers in the spaces provided.
You must use the Resource Booklet provided.

1 (a) State one hazard caused by an earthquake.

(b) Study Figure 1a in the Resource Booklet.

(i) Compare the data about earthquakes before and after 2005.

(i) Suggest one reason why this data might concern the governments of Iraq
and Iran.
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(c) Tectonic mega-disasters can have regional or even global impacts.

Explain two impacts of a tectonic mega-disaster.
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(d) Explain the global distribution of volcanic eruptions.
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(e) Study Figure 1b in the Resource Booklet.

Assess the effectiveness of strategies used to modify the impact of
these earthquakes.
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(Total for Question 1 = 28 marks)
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SECTIONB

Glaciated Landscapes and Change

Do not answer Section B (Glaciated Landscapes and Change) if you have answered

SECTION C (Coastal Landscapes and Change).

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box £ and then mark your new answer with a cross [X.

If you answer Section B, put a cross in thebox [1.

You must use the Resource Booklet provided.

2 (a) Study Figures 2a and 2b in the Resource Booklet.

The Snowdon Mountain Railway is a major tourist attraction in Snowdonia, a
National Park in Wales. Snowdonia is a relict glaciated landscape.

(i) There are different approaches to managing glaciated landscapes.

Identify which approach is the most likely to have been taken here.

O 0O O

O

A
B
C

D

Multiple economic uses
Total exploitation

Total protection

Global legislative framework

(i) The line AB is the distance between the start and the end of the Shnowdon
Mountain Railway.

Calculate the length of line AB in Figure 2a.

Show your working.

Give your answer, in kilometres, to 1 decimal place.
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(iii) Suggest one reason why this landscape might have value.
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(c) Explain how glacial deposition landforms can help reconstruct former ice extent
and movement.
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(d) Assess the contribution of glacial meltwater in the formation of
glaciated landscapes.
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(@) Study Figure 3 below.

A group of students were preparing to collect fieldwork data about glacial
landform orientation in the Scottish Highlands.

As part of their preparations they consulted previous studies about the
orientations of corries.

They showed their findings on a rose diagram, shown below.

Corrie orientation (North)

(North West) (North East)

(West) (East)

(South West)

% of corries recorded

(South East)

(South)

Figure 3
Corrie orientation in part of Scottish Highlands

(i) Complete the rose diagram above to show the % of corries orientated NW-N
using data in the table below.

Corrie orientation % of corries

NW-N 20%

(1)
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(i) ldentify the category that is the dominant orientation of corries.

] A N-NE
[ B E-SE
] € sw-w
[l D W-NW

(iii) Identify the most suitable statistical technique to test if there is a significant
difference between the observed and expected number of corries that are
orientated in a particular direction.

A Chi-squared
B Lorenz curve
C

Spearman’s rank

O 0O oo

D T-test

(iv) Suggest a suitable hypothesis or key question that the students
could investigate.
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The students then planned to collect primary fieldwork about landform
orientation in the surrounding area.

(v) Explain two primary fieldwork methods that could be used to extend
this investigation.
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(b) You have carried out an investigation into glaciated landscapes and change.

Assess the value of secondary data at different stages of your
geographical investigation.
(9)

Geographical enquiry question
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Use your knowledge and understanding from across the course of study, along with
the information in Figure 4, to answer this question.

4 Study Figures 4a, 4b, 4c and 4d in the Resource Booklet.

Evaluate the extent to which the distinctive landscape in the St Elias-Wrangell
mountain range is caused by tectonic activity.
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(Total for Question 4 = 16 marks)
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SECTION C

Coastal Landscapes and Change

Do not answer Section C (Coastal Landscapes and Change) if you have answered

SECTION B (Glaciated Landscapes and Change).

Some questions must be answered with a cross in a box [X. If you change your mind about an
answer, put a line through the box $¢ and then mark your new answer with a cross [X.

If you answer Section C put a cross in the box [1.

You must use the Resource Booklet provided.

5 (a) Study Figures 5a and 5b in the Resource Booklet.

Portstewart Strand is a major coastal attraction in Northern Ireland. It is managed
by the National Trust.

The line AB is the distance from the start to the end of Portstewart Strand.

(i) There are different approaches to managing coastal landscapes.

Identify which approach is the most likely to be suitable for
Portstewart Strand.

Offshore breakwater
Dune stabilisation
Revetments

Sea wall

(ii) Calculate the length of line AB in Figure 5a.

Show your working.

Give your answer, in kilometres, to 1 decimal place.
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(iii) Suggest one reason why this landscape has amenity value.
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(c) Explain how transport and deposition processes produce distinctive
coastal landforms.
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(d) Assess the contribution of eustatic sea level change to the rate of
coastal recession.
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4 A
6 (a) Study Figure 6 below.

A group of students were preparing to collect fieldwork data about the

movement of coastal sediment in Cornwall, SW England.

As part of their preparations they consulted a website that showed data about

the typical wind direction at their fieldwork location for one month.

This data was presented on a rose diagram, shown below.

Wind direction
(from the North)
(North West) (North East)
% of days recorded
e
(West) \\ 0% (East)
(South West) (South East)
(South)
Figure 6
Wind directions in one month in Cornwall
(i) Complete the rose diagram above to show the % of days that the wind came
from W-NW using data in the table below.
Wind direction % of days recorded
W-NW 20%
(1)
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(ii) ldentify the category that is the dominant wind direction.

|
|
|

O

(iii) Identify the most suitable statistical technique to test if there is a significant
difference between the observed and expected number of days that wind

A
B
C
D

S-SW
E-SE
W-NW

NW-N

came from a particular direction.

(0 O I O

O

A
B
C

D

Chi-squared
Lorenz curve
Spearman’s rank

T-test

(iv) Suggest a suitable hypothesis or key question that the students
could investigate.
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4 A
The students then planned to collect primary fieldwork about coastal sediment in
the surrounding area.
(v) Explain two primary fieldwork methods that could be used to extend
this investigation.
(4)
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(b) You have carried out an investigation into coastal landscapes and change.

Assess the value of secondary data at different stages of your
geographical investigation.
(9)

Geographical enquiry question
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Use your knowledge and understanding from across the course of study, along with
the information in Figure 7, to answer this question.

7 Study Figures 7a, 7b, 7c and 7d in the Resource Booklet.

Evaluate the extent to which the distinctive coastal landscape of Costa Rica is caused
by tectonic activity.
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SECTION A

The following resources relate to Question 1.

7.5- i
®
7.0 I
Earthquake 6.5 ® :
magnitude :
(MMS) :
6.0 1 '
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e
_ I ®
5.5 ® Q. | o0
I ®
5.0 -  J T {
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1995 2000 2005 2010 2015

Year

Key
® Earthquake =5 MMS (Moment Magnitude Scale)

Figure 1a

Significant earthquakes (magnitude 5 and above) in Iran and Iraq, 1995-2017
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Ridgecrest is a settlement of 28,000 in a rural part of California, USA. The nearby military
base is a major employer and the nearest major city (Los Angeles) is 250km away.

In July 2019 the region experienced a series of earthquakes, the most powerful in
20 years.

« July 4th — Magnitude 6.4
July 5th - Magnitude 7.1 (main earthquake)
July 5th - Magnitude 5.4 (strongest aftershock)

The community has struggled to recover from these earthquakes.

« 1death, 25 people
injured and 9,900 left

Preparedness ——— without power. — Response
« US $5.3 million of
@ USGS Shake Alert damage to the local @ American News
ity.
"Unfortunately, this communtty "Live on the air, the
earthquake was faster Early Warning System

than our GPS monitoring. sounded and gave a
30-second warning of
Please stay safe, look aftershock. Incredible!"
after each other, and
remember to Drop,

Cover and Hold On."

« Substantial rockslides cut
off road and water access
to Ridgecrest.

Mitigation
Recovery

+ The frequency of
earthquakes means @ Red Cross LA
only 20% of residents

can afford the insurance
to rebuild their home.

"You can find the #RedCross
shelter on the real-time
shelter map in the

- > $5billion was spent Emergency App. Our shelter
rebuilding nearby will remain open as long as
communities, facilities people affected by the
and the nearby air base. earthquakes need.!

Figure 1b

Information about the Ridgecrest earthquakes, 2019,
including selected social media coverage
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SECTIONB

The following resources relate to Question 2.
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OS map of the area around Yr Wyddfa (Snowdon), North Wales
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4 )
Key for figure 2a
WATER FEATURES @ :
Coniferous wood
— “*_ Marsh or salting Slopes et . . .
e i Shingle* A R Camp site / caravan site
. __lTowpath__ Lock Flat rock :ﬂ: o
Aquedier Ligh#house e Non coniferous wood
o Sand il (disused) . )
\Normal tidal limit ow v, PR Parking, Park and ride
- Brid ater mark P]
Lake Footbridge = Bridge Mud (all year / seasonal)
zz=z========= Canal (dry) High water Mark
ROADS AND PATHS Not necessarily rights of way _m Mixed wood
Main road icnic si
203 Foofinitige X Picnic site
o e e EES === Road under construction Visitor centre
Secondary road
B 4518
e Narrow road with passing places
A 855 Bridge B 885
s, Road generally more than 4m wide
Road generally less than 4m wide
————————— =——======——— Path / Other road, drive or track
5> N Gradient: steeper than 20% (1in 5),
7 14% to 20% (1in 7 to 1in 5)
: S @===  Gates, Road tunnel
RAILWAYS
—@ED-==== B~ Tunnel, cuttings —o—ﬁ— Station, (a) principal
—+——+—+—+— Narrow gauge, tramway ———-Om | jght rail station
or light rail system
Figure 2b
Snowdon Mountain Railway
\_ J
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The following resources relate to Question 4.

« The St Elias-Wrangell mountain range is part of a tectonically active region in
Canada and Alaska. Many of the mountains are above 5,000m.

+  The North American plate converges with the Pacific Plate in the Gulf of Alaska
creating a subduction zone. The mountains are growing at a rate of 45-50mm/yr,
one of the fastest in the world.

+ The high altitude environment and ocean proximity are ideal for high rates of
glacial accumulation. Temperate glaciers move quickly, removing large amounts
of rock. However, some glaciers are retreating due to global warming.

«  Small-scale seismic activity is frequent, causing uplift, faults, tsunami, landslides
and avalanches. Mt Wrangell is the one active volcano, last erupting in 1902.

Figure 4a

Information about the St Elias-Wrangell mountain range, Alaska, USA

« Denali, November 2002
« Magnitude 7.9 MMS
Mercalli scale VIII
« 0deaths, US $56 million damage

Key
¢ Minor earthquake < 3MMS

O Major earthquake = 3MMS
ese Plate boundary

=~ Direction of plate movement

@ Mountain range
A Mount Wrangell

St Elias
Mountains

American
Plate : o GULFOF Prince William Sound, March 1964
oY ALASKA + Magnitude 9.2 MMS
..-o"'°. R Mercalli scale X
'.."...Paciﬁc Plate 0 km 500 km : « 15 deaths, US $284 million damage

« Tsunami generated

Figure 4b

Tectonic activity in the St Elias-Wrangell mountain range

\. J
6 P70931RA

OmC .




Glaciers have retreated 12km
¢ overall since 1900. ]

Glacial sediment is deposited
{ in the Gulf of Alaska. :
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Q
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i Landslides E

s

They continue to erode the
St Elias mountain range.

B —

Isostatic rebound - when
glaciers melt, the mountain
slowly ‘grows’ as the weight
is removed.

1+ Rock layers are distorted,
i creating fault lines.

1
! Avalanches E<—

s

The impact of
glaciation

2-4,000mm/year of
precipitation accumulates at

high altitude as ice fields and
glaciers.

Weathering (freeze-thaw)
i and glacial processes operate.

y

I

The impact of tectonics

i Glacial influences

Distinctive landscapes

Convergent plate boundary

Figure 4c

Flow chart showing the interaction of tectonic and glacial processes
in the St Elias-Wrangell mountain range
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O

Turn over

Glacial landscapes -7

7



« There is volcanic activity in the
mountain range.

« Geothermal heat surges can
help melt glacial ice causing the
glaciers to flow faster.

. Glaciers erode mountain sides and
transport sediment into the Gulf
of Alaska.

« Meltwater surges can transport
large volumes of water and
sediment more quickly.

«  Steep mountain sides are
vulnerable to mass movement,
triggered by tectonic activity.

. Landslides sometimes block
glacial meltwater.

Figure 4d

Three landscapes from the St Elias-Wrangell mountain range
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SECTION C
The following resources relate to Question 5
Key
. Sea/River
Sandy beach
. Sand dunes
/// ‘: . Grass
| Castlerock]
% Town
/
0 1 km
o0——>O
Figure 5a
Land use at Portstewart Strand, County Londonderry, Northern Ireland
. J
P70931RA 9
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Figure 5b

Portstewart Strand, County Londonderry, Northern Ireland
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The following resources relate to Question 7.

C N
« Costa Rica is a small tectonically active country in Central America. The country

is on the Caribbean Plate — which converges with the Cocos Plate in the
Pacific Ocean.

« Despite eustatic sea level rise, isostatic uplift means relative sea level is falling.

«  Of the 14 known volcanoes, six have been active since 1950. They are part of the
Central Volcanic Range.

« There are two coastlines with very different energy environments. The high
energy West (Pacific) Coast is rocky, whilst the low energy East (Caribbean) Coast
is a sandy coastal plain.

Figure 7a

Information about the two coastlines of Costa Rica

Guanacaste  Arenal Talamanca
Mountains Volcano Mountains

| Cahuita black sandy beach

Puerto Viejo reefs
" and Playa Cocles

‘\o:'. Panama

PACIFIC S

OCEAN Limon Earthquake, 1991
+ Magnitude 7.6

Okm 100 km Mercalli scale X

— . 87 deaths, US $510 million economic
Osa Peninsula damage
« Tsunami generated
Key

eeeee Ocean trench
=== Plate boundary
== Rocky coast

/ Direction of plate
movement
|

Cliff coast
——= Sandy coast
A Volcano
(O Earthquake
——— National border

Figure 7b

Tectonic and coastal features of Costa Rica
. J
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Destructive plate boundary Tectonic Processes
causes tectonic uplift forming

mountain ranges including the

Central Volcanic Range.

Sudden isostatic uplift of
rocky Pacific Coast. ]

Raised beaches, coastal
terraces and small beaches.

i Marine erosion processes
i are powerful all year round.:

Waves reach the Pacific Coast

travelling from New Zealand
with a fetch over 12,000 km.

West Coast processes

Eroded volcanic sediment is
carried by rivers and

1 Volcanic eruptions produce
E pyroclastic flows, ash and rock

i fragments that make up the ! i deposited on the East Coast.
|
. Global warming is causing Black (volcanic) sand
eustatic sea level rise. characterises beaches like
S Cahuita,
White sand characterises
Key beaches like Playa Cocles,
rm———— , near Puerto Viejo.
! 1
i 1 Tectonic influences
Leood
¢ Marine abrasion erodes rock

Coastal influences at the Puerto Viejo coral reefs.

Distinctive landscape

7,000 Caribbean islands reduce

the fetch on the East Coast to
1,500 km.

East Coast processes

Figure 7c

Flow chart showing the interactions between coastal

and tectonic processes in Costa Rica
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Figure 7d

The East (Caribbean) Coast

is generally a lower energy
environment, ideal for the formation
of marshes, spits and bars.

However, tectonic uplift raises some
coral reefs above sea level.

Central Volcanic Range
Arenal is a volcano that produces
black basaltic rock, eroded by rivers.

The sediment contributes to the
formation of extensive lowland
wetlands and mangrove swamps on
the East (Caribbean) coast.

The West (Pacific) Coast
is dominated by erosional landforms
with a few small beaches.

This landscape continues to be
uplifted by tectonic activity.

Three landscapes from Costa Rica
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