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What is an earthquake?
An earthquake is the vibrating of the earth's crust caused by blocks of 
rock slipping against one another. Rock slippage may be the result of 

volcanic activity, human endeavours or plate tectonics. Volcano-related earthquakes are usually 
low-magnitude events that warn vulcanologists of impending eruptions and seldom cause large-
scale destruction. Human-induced earthquakes are predictable, local tremors that occur with the 
filling of a new reservoir or the underground detonation of atomic explosives.

What are tectonic earthquakes?
Tectonic earthquakes, caused by the crunching together, spreading apart, subduction and collision 
of tectonic plates, account for nearly all of the destruction caused by earthquakes worldwide. As 
the plates slowly migrate under the continents and ocean floors, they accumulate great stresses 
which eventually exceed the strength of rocks along faults or fractures in the earth's crust. When 
this happens, rocks move suddenly around the fault and send seismic energy up, down and 
sideways from the quake's focus.

Why are earthquakes dangerous?
The rock movement around the fault during an earthquake seldom causes destruction since 
humans do not construct buildings or plan holidays directly atop visible crust fractures. 
Earthquakes are dangerous because seismic energy waves radiate up, down and out from the 
quake's focus and cause buildings to collapse, power lines to go down and landslides to occur. 
Additionally, quakes trigger tsunamis that threaten coastal regions and cause liquefaction of 
loosely packed dense soils into virtual beds of quicksand that can swallow up trees, cars and 
complete houses.

How is the intensity of earthquakes measured?
Assigning a quantity to the destruction caused by an earthquake is done using the Mercalli scale 
which extends from 1 to 12, designating everything from tremors that can only be felt by people 
located on the second floor of buildings close to the quake's focal point, to shakes that collapse 
buildings and can be felt miles away. A more scientific approach to rating the intensity of 
earthquakes is to utilise the Richter Scale, which measures the energy released at the quake's 
focus. The Richter Scale runs from 1 to 10 with each degree increasing tenfold. Therefore, a rating 
of 6 is 10 times more powerful than a rating of 5 and 100 times more powerful than one of 4.

Can earthquakes be predicted?
Although earthquakes cannot be accurately predicted, scientists do monitor certain earth changes 
that can forecast the potential for danger. Some quakes are preceded by a lowering of area 
groundwater levels, detectable tilts and bulges in the earth's surface and changes in the earth's 
magnetic field. Still, earthquake prediction is a young science. The main focus of earthquake 
research is aimed at preventing death and destruction when the inevitable earth vibrations caused 
by the continual movement of tectonic plates occur.
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Aftershocks and body waves
Use words from the word box and the clues provided to complete the crossword puzzle of 
earthquake terminology. There is no space between two-word answers in the puzzle.

Word box
tsunami     seismologist     aftershock     body wave      crust     epicentre     hypocentre

plate     seismic     fault     focus     foreshock     liquefaction     magnitude     scale     intensity

Across

 8. Scientist who studies earthquakes

 9. The Richter ______ measures the 
magnitude of an earthquake.

 11. The earth's outer layer

 12. The point on the earth's surface directly 
above the hypocentre

 14. A fracture in the earth's crust

 15. A ________ boundary is where two or 
more tectonic plates meet.

 16. Point where the quake originated

Down

 1. A wave that travels through the interior 
of the earth

 2. Soil acting like a liquid

 3. Calculated location of the focus

 4. A __________ belt is also known as an 
earthquake zone.

 5. A measure of energy released from an 
earthquake

 6. Measure of a quake's effects on humans 
and structures

 7. Small tremor that precedes larger quake

 10. A minor vibration that follows a larger 
quake

 13. A huge sea wave

1

4

7

2

3

13

14

15

16

11

9 10

12

8

5

6

© Haw
ke

r B
rownlow Educa

tio
n



© 2014 Hawker Brownlow Education • 9781741012668 • IFA87013 33

              Access this reproducible resource at: go.hbe.com.au

Name ___________________________________

Great tsunamis worldwide
Tsunamis are the result of earthquakes, volcanic explosions or seismic disturbances on the ocean floor. 

While smaller earthquakes generating local tsunamis are not unusual, particularly in the area known as 
the Pacific Ring of Fire, teletsunamis – a tsunami that can cause damage far away from its source – are 
more rare. Over the past 100 years there have been nine major earthquakes that have produced 
significant tsunamis. 

Mapping tsunamis

Using your atlas, complete the following instruction on the map below. 

1. Label the Pacific Ocean, and the Indian Ocean .
2. Mark the location of each of the major tsunami producing earthquakes from the table above.
3.  Refer back to the article about the South-East Asian tsunami. Shade in the countries affected by 

the tsunami. 
4. Using the scale on a world map calculate how far the coast of Tanzania is from Sumatra. 
5. Research one of the major tsunamis listed in the table above.

PLACE DATE SIZE

Grand Banks, Canada 1929 7.2
Aleutian Islands, Alaska 1946 7.8
Kamchatka Peninsula, Russia  1952 9.0
Aleutian Islands, Alaska 1957 9.1
Chile 1960 9.5
William Sound, Alaska 1964 9.2
Hawaii 1975 7.2
Peru 1996 7.8
Sumatra, Indonesia 2004 9.0
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News in Newcastle
Newcastle is located on the east coast of Australia, north of Sydney. It is Australia's sixth largest 
city and the town grew up around its port and steel industry. It did not expect an earthquake. In 
fact, until 28 December 1989 the majority of the Australian public thought that a serious 
earthquake in Australia was an impossibility. But two days after Christmas, when fortunately many 
people were on holidays, an earthquake measuring 5.6 on the Richter Scale struck Newcastle. 

The earthquake resulted in twelve deaths and 106 injuries. Nearly 40,000 homes were damaged, 
many quite seriously. The collapse of the Newcastle Workers Club, a three-storey building, 
resulted in nine deaths. The other three occurred in one other building. Over thirty schools 
suffered considerable damage; had students been at school when the earthquake occurred, the 
deaths and injuries could have been much higher. 

Engineers say that it is not earthquakes that kill, but the buildings. The earthquake at Newcastle 
was evidence of this. But in Australia, including earthquake-safe features in building design is not a 
priority. This is not deliberate carelessness; Newcastle is not near any plate boundaries. The lesson 
we must learn is that earthquakes are unpredictable, and, as was shown in Newcastle, they can 
happen anywhere.

D.I.Y. building regulations

Imagine you are a member of the city council in a city located in an earthquake zone. The city is 
quite large and the business centre has many multi-storey buildings. Over many years the city has 
grown, but many buildings are old and would be a considerable liability in the event of an 
earthquake. 

A list of building regulations has been proposed by a group of town planners for preparing the 
city in the case of an earthquake. 

Law 1. Older buildings that are known to be earthquake hazards should be demolished and 
rebuilt to the new standards. 

Law 2. There should be no high bridges or overpasses in the city. 
Law 3. No building should be more than two storeys high. 
Law 4. All buildings should be fitted with fire-retardant insulation. 

There are many reasons to support the laws, but the expense and inconvenience to the city 
would be considerable. Hold a class debate to decide whether to adopt the laws. Argue for or 
against them. You may even suggest your own laws, or change these rules to be more suitable. 
Remember you have to be able to defend your decision. Research on building structures for 
earthquake zones is recommended.
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