


10

Paper 1: Living with the Physical Environment2.4

Conservative plate margins
How do plates move at conservative margins?
A conservative plate margin occurs when tectonic plates move parallel 

to each other. The two plates can move side by side, either in the same 

direction but at different speeds, or simply in the opposite direction to one 

another (see Figure 2.9). 

Why are earthquakes found at conservative plate margins?
One theory is that pressure might build up at the margin 

of the tectonic plates as they are pulled along behind a 

plate being subducted elsewhere. As the plates move 

past each other, friction causes them to become stuck. 

Pressure builds up and up until eventually the rock 

fractures and pressure is released, sending out huge 

amounts of energy, causing an earthquake. However, 

volcanoes are not formed at conservative plate margins. 

Magma cannot rise to fill a gap as there is no gap created 

between the tectonic plates, and therefore there is no new 

land formed. Neither is there any land destroyed, because 

there is no tectonic plate subducted into the mantle. 

The San Andreas Fault stretches 800 kilometres 

through the state of California in the USA. It is found 

along the margin between the North American plate 

and the Pacific plate. These tectonic plates are sliding 

past each other in roughly the same northwest 

direction, but at different speeds (see Figure 2.10). The 

North American plate moves at approximately  

6 centimetres per year, whereas the Pacific plate moves 

at approximately 10 centimetres per year. Fifteen to 

twenty million years ago, Los Angeles would have 

been south of where San Diego is now. If the plates 

continue to move at the same speed, in 20 million years’ 

time, Hollywood in Los Angeles will be adjacent to the 

Golden Gate Bridge in San Francisco. 

California experiences thousands of small earthquakes 

every year. One of the biggest earthquakes to hit California 

was in San Francisco in 1906. Scientists have estimated that 

the 1906 San Francisco earthquake measured a magnitude 

of 8.3 on the Richter scale. (The largest earthquake ever 

recorded was in Chile, in 1960, which measured 9.5.) 

Approximately 700 people died and the damage caused 

was estimated to cost over US$500 million. 
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Section A: 2 Tectonic hazards

The US Geological Survey have run computer models to 

predict the next major earthquake on the San Andreas 

Fault. They report that there is most likely to be an 

earthquake similar to the 1906 San Francisco earthquake 

at intervals of about 200 years. There is only a small 

chance (about 2 per cent) that an earthquake like this 

would happen within the next 30 years.
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 Figure 2.10 Map showing the San Andreas Fault, California, USA  Figure 2.11 The San Andreas Fault

 Activities
1 Use Figure 2.2 in section 2.1 to identify a different conservative plate 

margin from the San Andreas Fault.

2 a)  Are the following statements about conservative margins true 

or false?

i) Two tectonic plates move away from each other.

ii) Two tectonic plates move parallel past each other.

iii) Two tectonic plates move towards each other.

iv) Earthquakes are found at conservative margins.

v) Volcanoes are found at conservative margins

b) Explain your answer for each statement.

3 Describe and explain the similarities between the photographs in 

Figure 2.5 in Section 2.2 and Figure 2.11 on this page.

4 Complete the following summary table about the three types of 

plate margins. 

Margin type Type of plates 

(oceanic or 

continental or 

either)

Direction 

of plate 

movement

Earthquakes 

(tick or 

cross)

Volcanoes 

(tick or 

cross)

Constructive

Destructive

Conservative

Geographical skills

The Richter scale is logarithmic. 

This means each increase of 

one on the scale means the 

power is increased by 10, not 1. 

So a magnitude 6 earthquake is 

10 times more powerful than a 

magnitude 5 earthquake.

Calculate how much more 

powerful a magnitude 8 

earthquake is than a magnitude 4 

earthquake.
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2.5

Earthquake in Amatrice, Italy (2016)

What were the effects of the earthquake?
On 24 August 2016, an earthquake measuring a magnitude of 6.2 on the 

Richter scale struck central Italy. The earthquake’s epicentre was halfway 

between the towns of Amatrice and Norcia, at a shallow depth of 5.1 km. 

Amatrice is a town in the Apennine Mountains in central 

Italy, approximately 30 miles north of L’Aquila, which  

also experienced a major earthquake in 2009 (see 

Figure 2.12). The Amatrice earthquake was felt as far 

as 100 miles away, in Rome. Amatrice experienced a 

range of impacts which affected the wealth of the area 

and of the community (economic impacts), the lives of 

members of the community (social impacts) and the 

landscape (environmental impacts).

Primary effects 
As a direct result of the earthquake, 299 people were 

killed, 400 were injured and 4454 were made homeless. 

It struck at 3.36 a.m., so most people were asleep in 

buildings which collapsed, with no time to evacuate:

■	 Towns and villages in the regions of Umbria, Lazio 

and Marche suffered most damage. 

■ Around 293 historic buildings were damaged or 

destroyed, including the fourteenth-century Basilica of 

St. Benedict in Norcia, and the Church of Sant’Agostino 

and the Basilica of San Francesco in Amatrice.

■ Over half the buildings were destroyed in Amatrice, 

80 per cent of the historic old town, despite their 

reinforcements.

■ Amatrice’s Romolo Capranica school completely 

collapsed (considered a substandard construction).

■ Even though the government had allocated €1 billion 

for building improvements to be made following the 

2009 L’Aquila earthquake, many properties did not 

meet seismic building standards (across Italy, this is 

true of around 70 per cent of buildings).

■ The earthquake struck during the summer holiday 

season, so the population was much higher than 

normal. The death toll included tourists celebrating an 

annual food festival.

■	 Overall, the EU estimated the total damage at 

€21.9 billion. 

Secondary effects 
Some effects of the earthquake occurred later and 

indirectly as a result of the initial earthquake itself. These 

are some of the secondary effects: 

■	 The centre of Amatrice town was cordoned off due to 

the unsafe buildings. Parts of the centre were made 

‘red zones’, reducing business, tourism and income.

■	 Farmers struggled to earn a living as 90 per cent 

of sheep, goats and cattle barns (and their milking 

systems) were destroyed.

■	 Landslides blocked roads and reduced access to the 

area.

■	 Residents suffered psychological damage, especially 

as they know they live in the most seismically active 

area in Europe.

■	 The press reported individuals were arrested for 

looting properties in Amatrice.

 Figure 2.12 Amatrice in the region of Lazio, Italy
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